Specification as at 21 06 2005 TITLE METHOD AND APPARATUS FOR LOCATI NG
MOBI LE UNI TS TRACKI NG ANOTHER BACKGROUND OF THE | NVENSpecNicativrsad 43 2& ii6i 3005
relates to tel ecommuni cation services and systens, specifically such
services and systens that convey the |location of a nobile unit. The
wireless industry is currently gearing towards the provision of a w de
range of |ocation based services to the general public. Such services wll
i ncl ude utIiI»HaEi ng the |location of a subscriber's portable renpte unit to
channel a w de range of |ocation- based services to the subscriber. For

such a sery 0 | i 0 obtain
and rel ayﬁ\%{#‘gﬁpg)c@pﬁd#? %ﬁ%&%#%&ﬁ#%&%@ﬁ? @E‘Aﬂgﬁﬁt s of the
network requesting such information. In relevant prior art such as US

5, 689, 245 ANBHAER and al, the Iocation of a remote unit is enpl oyed to
execute |l ocation specific instructions transmtted to the renote wunit. In
Bird, US 5,418.537, a mssing vehicle is |l ocated through the use of a GPS
receiver nounted on the vehicle. Wen the vehicle is mssing, a paging
request i BATIGHCARND IOF THHENWENTION | ocati on center. Upon receiving the
br oadcast ed nmessage, the vehicle resolves and conveys its |location to the
service center. In Buss, US 5,539,395, a renpte unit is presented whereby
the unit selects and displays nmessages matching the | ocation of the renote

O T PR L B3 i SRR3R Y ) e o
services and systems that convey the location of a mobile unit.
The wireless industry is currently gearing towards the provision of a wide range of
location based services to the general public. Such services will include utilizing the
location of a subscriber's portable remote unit to channel a wide range of location-
based services to the subscriber. For such a service to be successful, the remote unit
must be able to obtain and relay its location information to other communication
targets of the network requesting such information.
In relevant prior art such as US 5,689,245, Noreen and al, the location of a remote
unit is employed to execute location specific instructions transmitted to the remote
unit.
In Bird, US 5,418.537, a missing vehicle is located through the use of a GPS receiver
mounted on the vehicle. When the vehicle is missing, a paging request is broadcast by
the vehicle location center. Upon receiving the broadcasted message, the vehicle
resolves and conveys its location to the service center.
In Buss, US 5,539,395, a remote unit is presented whereby the unit selects and

displays messages maiching the location of the remote unit. The network provides the

unit with messages having a location signal. If the location signal picked up by the



1 Specification as at 21 06 2005 wunit is within the unit's current

| ocation, the nmessage is displayed, otherwise it is k&pécificutionapay2if @ 2005
di splay at the appropriate |ocation. In Chaprman, US 5,504, 491, a gl obal
status and positioning reporting systemis described. A renote unit
obtains its global |ocation and updates the network with status
information and | ocation information as required. Such status information

may i ncl - an: i1 r . i L -of - enot e
unit r equ#glgtlf %ﬁﬂﬁ%&{qﬁg%%r Eﬁo%iﬁ%gbﬁrfﬁlé)e%&ézﬁal%@ er%sgt?gl&lfgé ﬁ)sgfé g{I ocation
reporting.satellite ing,systemw th .optional blocking of |ocation
reporting® @eﬁpgcfoégggﬁ‘yIaﬂthFﬁBPmPH@tgh?ciagﬂg' a remote nobile wunit obtains
its location infornmation and provides that information via the network to
ot her net WwFhkanman, 5 el Aglabakstaths ardupasitipRingTRROTHRSHYSEBIF of such

| ocation information is done based on authorization information provided
and rout i dedcyibedipdeenede byit bbteins ésgtoballocdtionland apdatesfthe heswabowihdi scl osed
inventions, the location of the renote unit is utilized by the system The

depl oy menttafifs ihREA N and864t6R TnfERMHbNIE rapitke. hehefatsiiaforrh&tidnhgay gener al
public if safely inplenmented. In today's market, such nobile units are

usual |y ﬁ%ﬁdeancegf@g%ﬁéy @?@éﬂi&@@%&ﬂ%on@??ﬁ Bf 8 Yh&e uﬁfe%cﬁa@%yl y be

conceal ed reve ation of a no e user wthout the user know ng
or authorkzin t he disclosure of their |ocation. Mbst w reless consuners

m ght not ?Meir location disclosed to the network or general public
and the thought of bein andestine unit . concealgﬁ in an

tracked by a.cl

obj ect sudh Fa@uhortgeﬂnd(ﬂhg(ﬂ% ggate-? 6){9"@9%}"3?914@&56@3&"? Bt SYal T Wit vi dual
optional blocking of location reporting is disclosed. In that invention, a remote mobile
unit obtains its location information and provides that information via the network to
other network units requesting the information. The provision of such location
information is done based on authorization information provided and routinely
updated by the remote unit.
In all of the above-disclosed inventions, the location of the remote unit is utilized by
the system. The deployment of location services could be quite beneficial to the
general public if safely implemented. In today's market, such mobile units are usually
small, compact and lightweight. These devices could easily be concealed to reveal the
location of a mobile user without the user knowing or authorizing the disclosure of
their location. Most wireless consumers might not want their location disclosed to the
network or general public and the thought of being tracked by a clandestine unit
concealed in an object such as a car or luggage to reveal the location of an individual
would be unacceptable by the general public. The risk of abuse clearly exists and
must be handled appropriately by wireless vendors. In U.S patent 5,918,159 that

provides authorization for location reporting, it would be almost impossible for the



woul d be unacceptabl e by the general public. The risk of abuse clearly
exi sts and nust be handl ed appropriately by w rel essSyefifikation as a A1. (35 2005
patent 5,918,159 that provides authorization for location reporting, it
woul d be al nost inpossible for the 2 Specification as at 21 06 2005
network to prevent a conceal ed |ocation-reporting unit to provide the

| ocati on of an individual being tracked, given an abuse is occurring. A

need ¢ her SeRiGSH bk i loncLRGADLARIERARAL B ASHbABS U0 BREPH | C

geogr aphi ¢ region revea ocC upon uati ons

where a user. | ei.ng tracked, the network .woul d able to eterm ne
whtch unt oottt S e enabiBug s B rRg A eedth@S e atio i or renot e
units within a specified radius of the user or tracked unit. The techni ques
required tlecatigpsenoating dryvices sy e snestis geographigaegion (9agveah thepdogaior Hpothn.
Whenever a nobile user is stranded and requires i medi ate hel p, anot her
mobi | e  paequestrty siksatisns wre b oserfisbeihg tratkedethe octatorlowould betablatser . The

nobi |l e user may not be aware of the presence of the other nobile party at

that geogrdepdtingnd wisigh uBifs arByraglag g usérdy duReyih@RathclbcaibnREtaiite renot e
units (PRU) within the stranded area, a distressed subscriber m ght

i medi at el gy QHER a E![Iféjlcﬂieﬂtraciiﬁ%f the gé’etr o Backei uB?elé }gart@cﬁﬁl ({l%@ gﬁqﬁﬁb@ﬂ)&r y

i
specified by the no e user exceeds pre-speclfi Iim e network may

split that ographi c_ar.ea descri bed her.ei nafter. Pages may then be
sent to sﬁgg‘lglg?%‘eaaggg‘?srqs%ﬁargfdg%cp%tegl %’teé’iwr?n{l?l% | ocation of portable renote

units in that geographic area. The ocation of any, nobile .

| ocat i on- a&ﬁm%ﬁ%ma e Gech lsashaegﬁiraal&mmaeﬁé@ﬂ?ﬂf&tﬂq{e&e}l‘a&fw’fﬂ? the user
will be revealed to the user. Lots of other uses exist for such a service
to be | ucrigrtyyea @iy nebiogiferdrqsn éhe lgeation of the user. The mobile user may not be

aware of the presence of the other mobile party at that geographic location. By paging
for the location of potable remote units (PRU) within the stranded area, a distressed
subscriber might immediately sought help at that location. If the prescribed boundary
specified by the mobile user exceeds pre-specified limits, the network may split that
geographic area as described hereinafter. Pages may then be sent to specific areas in
order to obtain the location of portable remote units in that geographic area. The
location of any mobile location-reporting unit in a geographic area that is closest to
the user will be revealed to the user .

Lots of other uses exist for such a service to be lucrative to a service provider.
A wireless subscriber may opt to participate in the program and users of the system
may be charged a fee each time the location of another PRU at a requested geographic
boundary is provided to the user. Also, users in possession of portable remote units
may be charged whenever they invoke the tracking mode in their PRU. To tmprove
subscriber enroliment in the program, subscribers may also received benefits each

time their location is provided to a distressed individual. Subscribers not requiring



A wirel ess subscriber may opt to participate in the program and users of
the system nmmy be charged a fee each tinme the |ocati Gpedficaivntabar2PRL2005 a
request ed geographic boundary is provided to the user. Al so, users in
possession of portable renpte units may be charged whenever they invoke
the tracking node in their PRU. To inprove subscriber enrollnent in the
program subscribers may al so received benefits each tinme their |ocation
is provideg. - i St i NG V] . L iying 3
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bl ock such.information the network. In situatjons where a.PRU yser is
bei ng + r ackbehy Hhets BRU wsiias Rengeed B ghien HeiRuPr YlSHEETon of t he
tracking unit only after both units have traveled a certain distance over
a pr e- spedh losatigseef; theitragking writ oyly aftenhoth paitshang travaled fearisinedifERGe proxinity
to the source during that period. Such distances and el apse tines could be
set as a givanapreespetified beriodhafitste with thatrakilgunidtehain@ininggukkingty tBitlem t he
above there is clearly a need for a systemwhereby a renote unit shoul d be
abl e to requesdufing tHabBedodC 8heIOistahced bACEIapKITRAS dslidiis S8 A dardlafpeci fi c
geographic area. The conponents of such a system are descri bed

her ei naf t gy thélirﬁﬁg‘?ﬂ?'&%f fife radkigd 06 2005 OBJECTS OF THE | NVENTI ON It
is an obj e(?ctlve 0 e présent 1 nvention to provide a nobile

t el ecommuni cat,io syste met hod d techni gue that coul d facilitate the
secure or Pt e R RS e csR g SREBLING A BB B OBRRS & hobi e

comuni cation targets that are trackin o ) .
ab?e to requiest f%r the ocaztaion o% ot%er rem%te units within a specific geographic area.

The components of such a system are described hereinafter .



another. It is an objective of this invention to provide a nobile

t el ecommuni cati on system whereby a communi cation souilpecifiesiotiangt 21062005
geographic location may poll for the |ocation of conmunication targets
that are present in another geographic area. It is an objective of this
invention to provide a technique to report the location of conmunication
units within a pre-specified boundary. It is an objective of the current

i nvention i chnol ogy that would facilitate the

di scl osur eé%ﬂ%g?ﬁﬁwgm(?ﬁon of communi cation units that are present
in a wider than normal geographic area. It is an objective of this
invention to provide a renote unit that could provide |ocation information
and geogr aphic bpur]darfy informati on where a search could be initiated for
the pr eserIE@ apfobisrbveet thepesend invenien foapeyide pgobdairleropmunisationr gets. 5
Specification as at 21 06 2005 SUVMARY OF THE | NVENTI ON The af orenenti oned
obj ect i vesysteni, methed sndteehmqh dratcbubd/fasiltat Gecovme poaisionef lsgasibem t hat can
provi de location information pertaining to other conmunication targets
that are phfegRRionerainin@totn of RREd Mbbile &RMALMPARIdH tRGLRdit Yre thldkinge system
a comuni cation source may query for the location of communication targets
at a specigfi@d; geographi ¢ boundary. The comuni cation source may al so enter
into a node to determne if another conmunication unit is tracking it.

Commint €24l UL SR ol A ORI L0
| nfornati %vq'leiréaycaoc%ve gnqcasti%%us(ragrlcg residing in a geographic location may poll for the

location of communication targets that are present in another geographic area.

It is an objective of this invention to provide a technique to report the location of

communication units within a pre-specified boundary.

1t is an objective of the current invention to provide adequate technology that would

facilitate the disclosure of location information of communication units that are

present in a wider than normal geographic area.

It is an objective of this invention to provide a remote unit that could provide location

information and geographic boundary information where a search could be initiated

for the presence of one or more location reporting communication targets.



across the network based on system and subscriber requirenents. Wen a
communi cation source requires the | ocation informati oSpedificaimasbicat 0ORO0S
targets in a specific geographic area, the source obtains its |ocation and
may determine if the geographic boundary of the required targets is within
its querying radii. Although the design could also be such that the
networ k handl es all queries, a conmunication source may poll directly for
the | ocati } i s in a specified geographic boundary.

Thi s couléﬁﬂg%gggygﬁi?ﬁgI@%ﬁ%ﬂ?@@%tion targets are within the source's
querying radii; preventing unnecessary overl oadi ng of shared network
resources. For nore conplex and distant queries, the source may sinply
provide its |ocation and geographi c boundary information where targets
shoul d be Theta&srepgrtiangd obisetives éad pihsrsdire aghinsigd by atelecomemymieationt i | i zes its
resources and determ nes where and how a search for relevant comuni cati on
target s shpstbm the campravated deatiOn aifotnaiongeartaininfgdo ofhes sorhinenicatimuni cat i on
targets within the specified geographic boundary is conpleted, the network
provi des tthgets il R gradehORithia W 6 spéci fledbecopRphitibeaidagp. as at 21 06 2005
information pertaining to communication target(s) closest to the source and
In the geggk fend, 89bRMRRGAL] LhfcdMa @&ri?&&ﬁ@}ocsﬁiaﬁ&ﬁ%bﬁﬁﬁﬁidaﬂ&x as at 21
06 2005 BRI'EF"DESCRI PTI ON OF DRAW N igure 1 shows a general schema

depi ot 1G e Py SILIO: ooEL UGS b2 BB 18 oA R DRl A PBHEA ©

renote uni

into a mode to determine if another communication unit is tracking it. Communication
sources and targets of the system should be able to obtain their location using any
relevant location determination technique. This information is conveyed securely
across the network based on system and subscriber requirements. When a
communication source requires the location information of communication targets in
a specific geographic area, the source obtains its location and may determine if the
geographic boundary of the required targets is within its querying radii. Although the
design could also be such that the network handles all queries, a communication
source may poll directly for the location information of targets in a specified
geographic boundary. This could happen if the communication targets are within the
source's querying radii; preventing unnecessary overloading of shared network
resources. For more complex and distant queries, the source may simply provide its
location and geographic boundary information where targets should be interrogated
for location disclosure. The network utilizes its resources and determines where and
how a search for relevant communication targets should be initiated.

Once the search for possible communication targets within the specified geographic

boundary is completed, the network provides the communication source with



Figure 3 shows a diagramindicating how a wi der than nornmal geographic area
is divided to locate renote units in the area. Fi gur 8péciftuivs agatlla@F 2005
that is enployed to deternmine if a renote unit is within a prescribed

geographi ¢ boundary. Figure 5 shows a flow chart illustrating the steps
that a communication unit may enploy to determne if it is being tracked
by another unit. Figure 6 is a flow chart illustrating the steps utilized

0 B oMMl Aheiting @ coflhAAREn B 8PBbedsPEINE ArEN i fi N1 ¢ TS
within a pre-speci i ed ographic area. gure s a flow chart
illustrating how a search f he | ocation of nmobile comunication units
ina mﬁdeﬁmgﬂﬁﬂnﬁgﬁﬁﬁ}“ﬁF%@gbé 45°8tF yeogr aphi ¢ boundary is carried out. 8
Specification as at 21 06 2005 DET Al LED DESCRI PTI ON OF THE PREFERRED
EMBODI MENT A general overview of the present systemin accordance with the
invention is depicted in FIG 1. The systemconsists of a network or
portable renote units (PRU) 501-5 10 scattered throughout a w de
geographic area. Mbile Users 701-709 are in possession of the portable
remote units 501-509, respectively. Geographic regions 201-204 are

standard geographic areas that nmay have present, one or nore portable
nobi |l e users 701-709 as shown in FIG 1. Mobile user 701 is in geographic
region 201 and nobile users 502-506 are in geographic regions 202. O her
nmobi | e portable users exist in the systemand are scattered as shown in
FIG 1. GCeographic location 201-204 may sinply be defined by their

| ati tude, |ongitude and



radii information or sinply by points defining their geographi c boundary as
illustrated in FIG 3. The terrestrial network centeBSpécii@tioklasat 21, 0BRA0S s
used to control the actions of the nobile system The TNC comuni cat es

Wi th ground based transmtters (GBT) 401-404 and earth based satellite
transmtters 301-302 to relay information pertaining to the nobile system
across the network. O her functionalities of the terrestrial network
center m%ﬁﬁ?'ﬁf@cﬂﬂiﬁbmﬁ%‘ kRt ransmtters to enploy to conplete a
call and how to prevent portable renote units fromreceiving calls when
they are out of jurisdiction. Multiple terrestrial control or network
centers may be enployed as required by the system G ound based
transmtter stations (GBT) FIG 1, 401-404 are enployed to relay nobile

i nf or mat i dHgYre 1 shews » spReralschysna dapicingdls ingentighi t s of t he net wor k.
Interface to a fixed tel ephone network such as hone tel ephone or other
comuni catFigure @shews g doigraas of hmohide patrhle mowpuer enepoyd Hyghasysiamved

t hrough the public tel ephone switching network (PTSN). Satellites 101-102

are enpl @igdeByhdRea AsgtAiirdatifg BYw iafi06Bid MindaDgdopraphit AaéLigs and al so
to provide 9 -- ---------- --- Specification as at 21 06 2005 referenced

signal s, WHiaH @N9Ld AR LSRN 811 on units, may utilize in establishing
t heir geographic |ocation. Communication between the satellites and the

ground net k ,i.s . .achi.eved through,earnth.bhased telljte.t.ransmtiters
J01- 302, Ak 4R PF RGeS bl Beiphay «deRBPs B Emplabit BB Fru. miG
1, 501-510 is own in FlIG The portable renote unit consists of an

. S 2.
ant enna 20°TTHPe $50ZHPRIGRASPAATY; r cyitry 21. The transceiver circuitry

receives and transmts portable renote unit o i
Figure 5 shows a flow chart illustrating the steps that a communication unit may

employ to determine if it is being tracked by another unit.

Figure 6 is a flow chart illustrating the steps utilized by a communication unit to
disclose a global location when the unit is within a pre-specified geographic area.
Figure 7 is a flow chart illustrating how a search for the location of mobile
communication units in a wider than normal pre-specified geographic boundary is

carried out.



information via the antenna 20. On receipt, this information is processed
and the intelligence portion is extracted and sent t &pehBcationtas at 21U 20RR
for further processing. The transceiver also receives portable renote unit
information fromthe control unit 22, processes it, and forwards it as
required to the network via the antenna 20. The control unit 20 controls
the action of the PRU. Relevant information pertaining to the PRU could be

stored |0 BB A8 bRastech EIRINOMTRS ﬁﬁﬁﬂﬁgnar%\gﬁppéna mey include a

Random Access annry, a nory an menory to store
PRU dat a. panel 25.1s o take user, L.nstruction

i spl ay 22Ok B35y Bt e miF R P port e P IR RERRTE means
24 is used for . annunci ation of voice nessa es A PRU nay be able to assi st
t he networlR FiG 1. d&¢ eYstmicagsists of ynesyark rgeost %ﬁe%?teagﬁsﬁ’ryﬂp 18 210on

determ nation technique to resolve and provide its |location to the

net wor k. Asatier@Rbrqugheutrarvidd gtographonareh.ddabileddsarn7@1nE09 are frepossessiony obt ai n
and provide information concerning its current |location to the network. As
stat ed i n oitie: @irtable@embieaiits $85-509, redpectivele WebgrphicdedibdsuXi FMeg: i n FIG 1,
a portable renote unit 501, utilized by a subscriber 701, in a noving

vehicle 6Q1md%l§eggﬂﬁ§hxc tafas HRdmAY hﬁv&ﬁ@&ﬂ?%ﬁé BEmdR oréﬂjﬂz méYihhstgi t

conceal ed in vehicle 601. A subscriber - l'et say 7 in region 202- in

h
enoLher om0 R ONG AR B ekl O g gyt o =
vehicle 601 t é %k subscri ber 701. nost portable rempte units are
smal | and 11(?8&%8 P HWH@SWHP IREHY 456 hi dden wi t hout subscri ber 701

know ng of such activit ?/ As vehicle 601
Other mobile portable users exist in the system and are scattered as shown in FIG. L.

Geographic location 201-204 may simply be defined by their latitude, longitude and
radii information or simply by points defining their geographic boundary as illustrated
in FIG. 3. The terrestrial network center (TNC) FIG. 1, 801 is used to contro! the
actions of the mobile system. The TNC communicates with ground based transmitters
(GBT) 401-404 and earth based satellite transmitters 301-302 to relay information
pertaining to the mobile system across the network. Other functionalities of the
terrestrial network center may include determining which transmitters to employ to
complete a call and how to prevent portable remote units from receiving calls when
they are out of jurisdiction. Multiple terrestrial control or network centers may be
employed as required by the system. Ground based transmitter stations (GBT) FI1G.1,
401-404 are employed to relay mobile information to and from the portable mobile
units of the network. Interface to a fixed telephone network such as home telephone
or other communication units such as the personal computer could be achieved
through the public telephone switching network (PTSN). Satellites 101-102 are

employed by the system to relay information to remote areas and also to provide



travels fromone location to the next, authorized users will be able to
receive location information from PRU 510 whenever t ISpycificdtionfagat 21 06 2805
PRU 510 discloses its location to the authorized party, the party may
obtain the | ocation of subscriber 701 wthout their authorization. It is
of utnost inportance that a subscriber in possession of unit 501 should be
able to determne it they are being tracked by another unit. In the

current i ' . i he ' Bt in g activate the
fracking FEarcLiHES Sttt s Mo bl by Fvoki ng
t he appropr] . function through the input .papel, FLG 2 .25 of the PRU In
L acki g FSaRTSTing (A eeiranbig fooson Cpmeipicaty Deiviet pesrEliesanddas’ 1
possession of the tracked PRUw th the |[|ocation information of any

tracki ng dEneaetERlisadieved growghsearthdiasrdopateilite fransnifers 3053824 fi ed radi us
of the tracked PRU, with both units having traveled a m ninum distance.

Par anet er sA gershal agtembhlopsmitty ofes parfablemamotdi witan PR U, Fal dl, 80l -ab@ist r acki ng
radii could be set as a standard by the industry The tracking feature could

be i nvokedhowy it MES. 0 FaK pttdBiR eBiot@uniCeinSists of @bl hftefnd U shduerdmeéeipgrded t o
the cl osest ground control station so that the operation is performed for

the trac k%cﬁﬁgo’lj{l Phd ﬁ'@lfsk{:iﬂ& céﬂftggﬁ J‘EE@V&%QE hits ARGRk! BRoRfunithe tracked

unit, FIG 1, Is utilize term ne the deographi c boundary where
a search f.g ossi bl e tracki nits. 510 caould be. initiated.. Over a period
of “th e aridomR Py Beabine At I Binp oo St il bR @ e
geographic | gcation 201 where the tracked unif 501 resides for all

| ocat i on- lwsﬁmqwr%ﬁﬂ et q%ldt%?a&wé%eo@ngaﬁwet %%f?ﬁ%ﬁﬂw PEOCESE® ose t heir
| ocation. The geographic boundary required to establish tracking could be
set as a skherdtrapesivey alspecceivespertdtie eaotowibimiormation frempbe sontrol unit

22, processes it, and forwards it as required to the network via the antenna 20. The
control unit 20 controls the action of the PRU. Relevant information pertaining to the
PRU could be stored in the allocated memory means 26. The memory means may
include a Random Access Memory, a Read Only Memory and additional memory to
store PRU data. Input panel 25 is employed to take user instructions and the display
23 is used to present PRU information to a user. The audio means 24 is used for
annunciation of voice messages. A PRU may be able to assist the network in
determining its global location or use any location determination technique to resolve
and provide its location to the network. As a PRU is carried from one location to the
other it may obtain and provide information concerning its current location to the
network.

As stated in one of the objectives of the invention and illustrated in FIG. 1, a portable
remote unit 501, utilized by a subscriber 701, in a moving vehicle 601, could be
tracked by a clandestine unit 510, such unit concealed in vehicle 601. A subscriber -

let say 704 in region 202- in another geographic region trying to keep track of the

10



i ndustry. For instance, it could agreed upon that a unit could be deened as
tracking another if it stays within a 5 nmeter radi us S8pedifieationas kel M2005
over a1l mle stretch. As the tracked unit 501 is noving, that unit or an
appropriate network unit, may page for the |ocation of other communication
units wthin the tracking boundary of the tracked wunit to disclose their

| ocation. Only communi cation units within that geographic boundary would

di scl ose 'éabmgsfﬁs%moma%ﬁ%mémwmwk,gm@ﬂe%@lte@tra&c' uded in the

di sclosed information to Imnate errors may occur when a
tracked uni icle 601 that novi ng, at ahlgh
vel oci ty. ll‘%cgb%rx@t‘%ggwétd?ﬂr{?&eﬁgma qﬁf‘reﬁ"}? Jod Cﬂ@pf‘%tﬂéﬁy\?zgfl@ and over
pre-deternmned time period. At the first time interval allst coul d be

nai nt ai ne&aﬁ*yb&hld‘iqﬂé“ﬁl?%s‘tbﬁ%ﬂ of dQhkneysas of sushicivity. dsaehicled®! geogr aphi ¢

boundary defined for tracking. At subsequent time intervals, PRUs that
where in trelsifom ere lo¢atioite Bre next ekthogzddnisens wall ban‘dlert@recmégbmaﬂbmg in
| ater intervals could be elimnated as possible tracking units. At the end

of the trdefkimgipekim®RU 510 wWhaiceerdhey polyfouiti As PRU loalisdl@ekitng | i st and
the m ni num tracki ng di stance was covered, such comuni cation units are

deened tOlQ&uBﬁ?&f?ﬁb'ﬁGth@H%dﬁ%Hyaﬂ?x@ paft¥ ma ?%B&'iﬁ fd 18 Q6ENEE ubsiRt 80l party. The
m ni mum travel ing distance must be nainfained to elimnate the risk of

| dentifyi %th%&%ﬂ'aﬁ%h 10Hnit Hssoél.&% st 1%§5ﬂ&ce [Pha?‘a shﬁ%@ﬂ})erqg ngs@&.mnc boundary

over the trac erlo FYB.XImetIrYE

limt nust .be. tra rcis such 1 i nu

di stance %Y H{S?’Si F%R}‘ifl@% tﬁTeﬁérep Nl ﬁ@gﬁlﬁ%“ﬁ?rﬂ’&lp cess i's
aborted. If such  a tine |s not mai ntal ned a PRU coul d be in_the tracking
mode i ndefthéypuresnyinventionsubsesiver 71 Wil & apy peistm tipeadnaifihs agking 5.

According to FIG 5, once the tracking node is invoked at a search unit,
feature provided in PRU 50 L. This could be achieved by invoking the appropriate

function through the input panel, FIG. 2,25 of the PRU. In tracking mode, a tracked
PRU, FIG. 1,501, may simply alert a user in possession of the tracked PRU with the
location information of any tracking device -PRU 510 -that has resided within a pre-
specified radius of the tracked PRU, with both units having traveled a minimum
distance. Parameters such as elapse time, minimum distance traveled and tracking
radii could be set as a standard by the industry .The tracking feature could be invoked
by the tracked PRU or a request could simply be forwarded to the closest ground
control station so that the operation is performed for the tracked PRU. In tracking
mode the geographic location of the tracked unit, FIG. 1, 501, is utilized to determine
the geographic boundary where a search for possible tracking units 510 could be
initiated. Over a period of time and at pre-determined time intervals a page is sent to
the geographic location 201 where the tracked unit 501 resides for all location-
reporting units within that geographic boundary to disclose their location. The

geographic boundary required to establish tracking could be set as a standard by the
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tracking is initialized, FIG 5, 1. Note that the search unit could be any
rel evant 12 Specification as at 21 06 2005 nobil e cSperifidabon apat 211662005
trying to identify possible nobile comrunication units that are tracking
anot her. The search unit then operates repeatedly over pre-defined tine
intervals 2 until the end of the tracking period 9, 13. At each tracking
interval 2, the location of the tracked unit is obtained 3. Possible

tracking qﬁms&y.v@arpmalﬁsﬁpaﬁj1a hgg%d %ﬁﬂﬂlﬁ%ﬂjn@t éag}m%xm@a ad Q@ckﬁr{rﬁac ked unit

are paged to réeveal their |ocat . For the irst tracking interval 5,

al |l tracki j ot . i J atjgn _at that interval, are
Stored i n AOREISRN R SE I AR R TR I Bt F LB ER R N ¢ ¢ ha
responded hn %(E& fi rﬁ{.tracki ng interval and, not responding in %if
subsequent™§ fraged Hgit PRE Esrpaying.diatdngtor 4n pRRTORIale NS WRESWIL FRY PREC I ng uni t .
If the tracking list is enpty at any tracking interval 8, the tracking
process i dhalssttianpiothes comaunicgtipn uritsivithia tiiedrackingtboundary 6fthe rackedt he
tracking units in the list traveled the m nimum pre-defined distance. If it
i s det er mnited dishlate thhir 16aadokiGrgy combrminicaaorelrdts wiktén fHanpeagraptiicst ance 10,
they are reported as tracking units to the network 11. If it is determ ned

that the thHoagddrp@odn discldr@\ReiPREatiote Tithin@ Yifbathtionolildnildnypidtlsdanae 10, a
check is done to establish if the nmaxi num tracking tine has el apsed 12. If

: . _ . - . 13,
2? htelrvrrll!3 slestP% ﬁlgélogregﬁfg%%rg%ﬁdéﬁ GR%@@}E%# ?r%eﬁttir;;aﬁsn?‘{ yg%g@h%oar tﬁé& tﬁ?iftaicki ng

t t hat P L t int i Lndefinitely. As
Drocess 1 ENTTE, LTS BRI Sl A€ KRR LS e Bl o e
1Ot okl Rl e e s s ok A e "

tracking period, a status
interval, a list could be maintained of all the PRUs that responded within the specified

geographic boundary defined for tracking. At subsequent time intervals, PRUs that
where in the list at the first tracking interval and not responding in later intervals
could be eliminated as possible tracking units. At the end of the tracking period, if
there are any units in the tracking list and the minimum tracking distance was
covered, such communication units are deemed to be tracking another and are
reported to the requested party. The minimum traveling distance must be maintained
to eliminate the risk of identifying communication units that reside in a fixed
geographic boundary over the tracking period as possible tracking units. Also, a
maximum time limit must be set for the tracking exercise such that if the minimum
distance is not traveled within that time period the tracking process is aborted. If such
a time is not maintained a PRU could be in the tracking mode indefinitely. The steps
for this process are shown in FIG. 5.

According to FIG. 5, once the tracking mode is invoked at a search unit,

tracking is initialized, FIG. 5, 1. Note that the search unit could be any relevant

12



signal may sinply be forwarded to the network. In circunstances where a
tracked PRU cannot performthis operation, a ground Bpetficationns &t 2Te0f 2005
enployed to carry out the tracking operation for the PRU and report any
findings to the PRU. Maintaining a list of all tracking units at the first
tracking interval is efficient as it 13 Specification as at 21 06 2005
reduces storage space and processing tine. It is also possible to maintain

a list of alyileWBinhfuniddabn ﬁtrn?tr?f g% Refiti ﬁ)sgﬁlfe'rﬁtﬁﬁle%ﬂﬂﬁﬁ‘xﬂﬂh& baundary of

the tracked unit throughout entlr tracklng process At the end of the

rocess, tern1ne rted their
Pocatson it s t%kﬁ’ DGRt TR S P it B PR ER ARk S VRS BB L " For
unit to report a bal iopn within a specified geographic undary,
the unit injsgvalyy B“tlldL ad;‘?fﬁgﬁ%‘éﬁ‘%&)ﬂ’ﬁf@ i drtrcfifrapel H?%‘WFGGYFRgnd further
determne if its location is within the prescribed boundary . There are
several tlxlepatipned theerackrehonifisiobtaings X Possiblatrackingnmitsevithin a spegjfieshpl oy to
resolve its geographic |ocation or assist the network in resolving its
| ocat i on. geogrepliibbokridaely eftthairacked wsitlatomiged to devennthafrdbevien 4t Batthe que, t hat
information is utilized to perform the functions in accordance with the

i nvent i on firdRakkink iaepvees, %llf’t}alakﬁg ubits fhaf SHIPIdEd tHéMH 1bcation REthAGnter@gked, ot her
uses exist for a renote unit to disclose its |location at a partlcul ar

geogr aphi G-l 9Gag HxPtht"_‘PAt %d%%@@ﬁﬁra%k%@ﬁt%ﬁ% HQ&&%@% tgéfre onBESt |

gl obal location may s ere us I'n the
di at h th ubs t to k f
there ar o B e, o g 5P AR i B " geogr aph ¢

| ocati on. pecifyin he require
eﬁ;nnated 6asa p(?ssﬁ)le trac 1ng umt If the tracking list is empty at any tracking

interval 8, the tracking process is aborted 9. A test 10 is next performed to verify that
the tracking units in the list traveled the minimum pre-defined distance. I it is
determined that the tracking units traveled the minimum distance 10, they are reported
as tracking units to the network 11. If it is determined that the tracking units have not
yet traveled the minimum distance 10, a check is done to establish if the maximum
tracking time has elapsed 12. If no time is left to establish tracking 12, the process is
aborted, 13, otherwise it is repeated 2. A maximum time must be set for the tracking
process to ensure that a PRU is not in tracking mode indefinitely.

As previously indicated, a PRU may invoke this method directly to determine
if other units residing in its immediate geographic area have been tracking it. This
would help reduce network overload and, at the end of the tracking period, a status
signal may simply be forwarded to the network. In circumstances where a tracked
PRU cannot perform this operation, a ground control unit may be employed to carry
out the tracking operation for the PRU and report any findings to the PRU.

Maintaining a list of all tracking units at the first tracking interval is efficient as it

I3



| ocation and further information such as radii information, the network may
provide a portable renpte unit with the |ocation of Ppedifiditionzeatitled6 2005
targets that are closest to the PRU and in the geographic area specified
by the PRU. For a sinple search where the geographic regi on does not exceed
a pre-specified limt, a page may sinply be sent to the required region
for all units in the region to disclose their |ocation. As it would be

i nef fici enbadeds ﬁ&gge §fice BRI HrabdsSinb AR & iy Ql'sé Bodslble wﬂﬁﬁtamwt aphi c
boundaries to reveal their 1ocation, searches in these areas coul d be 14

Speci fi Catd ﬁ tlﬁ?ar@tm %greztpe(}%eﬁi g&%g%%?c ?t#n{i%y Qttl'leytr&)ée& %ﬁt ﬁ'l% In this

si tuation, e net wor area 1nto su reg| ons and
recur si vel for t he | ocation, of PRUs rtln |n sub-regi ons t hat
are cl osetﬁ%&# ?J‘flﬁ“bg RiotEf- dgtethéﬁ‘[‘%?éﬁ’ﬂamtc?)ssgéﬁgﬁ be usgdibns that are
further avva%/ To di.scl ose a global location within _a prescribed g}yogr aphi c
boundary, dgteprigegthighienitsgersgted shaiclordioatavena piccireifed gistanes ralrddty nust
determine if it is within that boundary before providing its location to

t he net worthe tr&kal uit.shows a geographic location with nobile units M-M.
This location is divided into cells (Cl- CN) or grids (G-G\N) where Nis

the total nunbdior@init & tepo®b giibalifcatddnSRitliA @Whedfied @&@lefiphicbdefdary,egi on
could be defined by its latitude, |longitude and radii information or by

di stinct ROt ﬁu&t%tabgefz)'oﬂﬁuf é;b%gﬂ%gﬁ: bohg@z{&%ﬂﬁoﬁﬁ fc:)h%?n furtef! | C TS

defined by radius Its e an ngltueln ormation is that of
nobi | e usey,

P4. Subs equee %m(exf) ):atg)% %nat!rtlfe:p?g%&bﬁgg)om atr%o'rher géeﬂsk‘zeﬁﬁ;s sP ﬁOWII’:]BI ﬁnd

FIG 3. Flte%tm%ugse gel? i(govm n tﬂ ra?" rglcn% u?urt?ﬁaay e%p (l)J}? t% r%éo \trel 1(1?5ns
geographic location or assist the network in resolving its location. Once the PRU
obtains its location from whatever technique, that information is utilized to perform
the functions in accordance with the invention. Apart from determining if a remote
unit is being tracked, other uses exist for a remote unit to disclose its location at a
particular geographic location. For instance a distress subscriber at a specific global
location may simply want to know if there mobile users in the immediate geographic
area. Furthermore, a subscriber might want to know if there are any individuals at
their home, office or a specified geographic location. By specifying the required
location and further information such as radii information, the network may provide a
portable remote unit with the location of portable remote targets that are closest to the
PRU and in the geographic area specified by the PRU.
For a simple search where the geographic region does not exceed a pre-specified
limit, a page may simply be sent to the required region for all units in the region to

disclose their location. As it would be inefficient to page for portable remote units in

wider geographic boundaries to reveal their location, searches in these areas could be
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and control centers, not shown, may also be available in that area. Such an
illustration ny also be seen in a general sense in FBfiecificatida as btdind4 2005 G
.3, a distressed nobile user M nmay need to find where another party m ght
exi st in that geographic region. The user could initiate a page fromtheir
PRU for the closest available PRUs that could be found in that geographic
jurisdiction. Looking at FIG 3, nobile user M will provide its |ocation,

201 e Stk IO IR it B BAS,GLRRES A S0LS S50 Ups 1 2 or

serving area t r', appropr restrial

technol ogy, wl] be scattered in that region t serve th in that area
s aown e fider % B EreEban At GRlsGH BeiBr i ook BRI ' cenas &
page for all | ocatjon reporting devices in_the specjfied boundary 15

Speci f i cattasingia syp-regfonsghat gpsclosg o ths origin felopbrstending to 2RpErapie " 3 t o

di scl ose their location. Such boundary information could sinply be

speci fi ed regiondtbat an¢ furthdeaward | ongi t ude of unit M and appropriate radi
information. For the very first request, such radii information would be

the di st aneeadiikless asdiebamidchtidn itBin a%re¥dtbed gdvgfuphiveiouadeq, aWRU apitek up the
signal and determine if it is within the specified radii. Also, if the

ground st %%b@ﬁplﬁ@%@aﬁ&?ﬁicki_ﬂ? h?,tiﬂé‘ie&ﬁé@hﬂu@trﬂeié?ﬁlir{qh?itfié WithinG®dt! . GL. a PRU
will have to determine 1f | ies wthinthe grid @ boundary, PI, P2, P3

ocati oGP el bbiiithe tH16chBy R AR PR T 2 SRR Poel9® | Shpona. s
o 0, S U S i 0
information for a possible search. The geographi ¢ boundary informtion of
cel | C2 of Griw) whergfN is thydotal number of cells or grids, also known as region. Each

region could be defined by its latitude, longitude and radii information or by distinct

points that define the grid. Looking at FIG. 3, cell C, is defined by radius R and its

latitude and longitude information is that of mobile user M; (Xo,Yo0). Grid G is

defined by four points Py, P2, P; and P4. Subsequent cells and grids are defined in that

fashion as shown in FIG. 3. FIG. 3 depicts a wide geographic area. Ground stations

and control centers, not shown, may also be available in that area. Such an illustration

my also be seen in a general sense in FIG. 1.

As shown in FIG .3, a distressed mobile user M; may need to find where

another party might exist in that geographic region. The user could initiate a page

from their PRU for the closest available PRUSs that could be found in that geographic

jurisdiction. Looking at FIG. 3, mobile user M; will provide its location, latitude and

longitude (Xo,Yo0 ) to the closest available ground station serving area C; or grid Gi.

As stated earlier, appropriate terrestrial technology will be scattered in that region to

serve the PRUs in that area as shown in FIG 1. Once a ground station picks up this

signal, it sends a page for all location reporting devices in the specified boundary
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provi ded for the next search. Subsequent searches will include increnmenting
the radii information to fromCl-CN or grid boundar ySpetificatiah aoat X1r@2005
G-GNuntil a PRU within that geographi c boundary responds or system
limtations are encountered. A possible limtation may be the size of a
geographi ¢ boundary to page for renote unit |ocations. According to FIG

3, the radius of each cell is fromthe origin of nobile wunit M, (Xo, Yo).
Th di t he first 1,
00 Tl oo BRI i 3ty B bSLRugl khAo SBigre 101

cell . rido ceII beco | ar ch si on zo escri bed

her ei nafté‘?thrrﬂ%&f’né’f)g ply ée?qif%hbxfﬁlg?%ﬁf}l@ E?}?gltélﬁef’ tMI??f’E&jl n certain
areas shoul d not di scl ose their location. Another possibility ht be not
to i ncr eagepondataeadii iglogatghifer heeanbliirshreqiss syehoiadii lrpfa@@atmtqulﬁf? it the
entire geographic boundary into small regions of about the sane size. Each
regi on cobkdhddigandsR paghedn is FG B3I APRU vatheathat dredt will mick ip edignal t he
origin. This could be done until a PRU at a region discloses their

| ocati on. a}# déieRkihé ifGeisivathiRtheabecdtfedRdd0ARo, IEMRIr6lRI sbdioh Rpdcifiasbi | e uni t
M is initiating a search for possible portable remote units inits

| mredi at e Jhedk tfo%' 1‘3¥ﬁl@tﬁr§ QH"@I,%%&F ok l%lgv%ttb QBteithihb iSERE FiMif dPages.
The first “page w cover C, ‘or gri no units are available in
t he area

ond. pa nt _t.0 C2 or Exam ni ng
He 50 RGP e i’e alafﬁ%?wﬁoré&amgéérw o7 feehd Balh Fidsge | s
sent out for PRU,. M2_and respon rid &4 is specified
PRU M2, w@pam?%%%satmqf%%sgaﬁaﬂ CTHEBI’%F‘@GH]& %Mew&ﬁ M meyon will next
select the unit closest to PRUM, which is M, inthis instance. The
| ocati on @¢spPRl) ATMwis the PREFhafdnitisteddheieedrahothprrounm conrol siajion mewld

make the determination and obtain the next region -radii or grid- information for a
possible search. The geographic boundary information of cell C; or grid G; will be
provided for the next search. Subsequent searches will include incrementing the radii
information to from C;-Cy or grid boundary information from Gi-Gy until a PRU
within that geographic boundary responds or system limitations are encountered. A
possible limitation may be the size of a geographic boundary to page for remote unit
locations. According to FIG. 3, the radius of each cell is from the origin of mobile
unit M, (Xo,Yo). The radii of subsequent cells is a factor of the radius of the

first cell, C;. The grid is usually the tightest rectangular boundary defining the cell. As
the grid or cells become larger, exclusion zones, as described hereinafter, may also be
specified if it is required that PRUs in certain areas should not disclose their location.
Another possibility might be not to increase the next geographic area on a subsequent
page but split the entire geographic boundary into small regions of about the same
size. Each region could then be paged, starting in areas that are closed to the origin.

This could be done until a PRU at a region discloses their location.
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choose to request for the nunmber of PRUs in its area and the ground control
station would respond again, based on system requi r eSmsifsatiossasaj 24 K 2005
system a user in possession of a PRU may check for the existence or other
PRUs at anot her geographic |ocation. A user may sel ect a geographic area
froma map presented by the PRU. In FIG 1, a nobile user 709 at |ocation
204 may utilize this systemto request for the |location of nobile units in

2ﬂ322?;ggﬁgﬁgiggﬁk§§mgﬁgbm SR A5 R0ALh s20G: fol BbSitfOblthuidienby | NSt ance,

re are a ce“or se or any location

™ S OB PYBLEER A28 A o DR SRR sy ™ 1

information requested. In such a system subscribers may choose to

par ti ci patldedisstipagewilhegver pdbGr piogiid Qi- Asinesuifs arrctyadabde aytheatea aj ni t i at ed.
Subscri bers may also opt to block or activate this feature at any tine at
t he net woskeond psghwdl bt toccovhreceldPvar @eid by Ebaninirgr Kjéid 3 ahe pext PRA&Gh ti ne
the systemis used. A possible technique utilized to inplenment the above is

shown i n fekfst onlly if\estOC HbrGid @y. Blrice a pagd R eetRRGfoRREI C;,i FRIONRAAdM; Oof t he
area where a search for possible renpte targets sought is first obtained.

Thi s infomﬁtrésgen&qugﬂd o F P@Mh@@ﬁsz,%,m 'dfﬂagaltn’;]feea?aﬁ #he 21 06 2005 a

PRU t o the network. is information may sinply b ati1tude and

o0 L o RSSO B o,
hi & | nf oi B oo R of BELLYA ol ion Do BRveaerta PAU Fhadh Bre Seear ch for
PRUs is estimated 2. This could be the latitude |ongitude and radii

choose to request for the number of PRUs in its area and the ground control station

would respond again, based on system requirements. Using the system, a user in

possession of a PRU may check for the existence or other PRUs at another geographic

location. A user may select a geographic area from a map presented by the PRU. In

FIG. 1, a mobile user 709 at location 204 may utilize this system to request for the

location of mobile units in another geographic region such as 202 or 203. This could

be for instance, checking to see if there are PRUs at the office or house or any

location of interest. The system would simply return the appropriate information such

as number of PRUs responding, location of PRUs and relevant information requested.

In such a system, subscribers may choose to participate to have their location

disclosed when a search is initiated. Subscribers may also opt to block or activate this

feature at any time at the network. A subscriber to the service may be charged a fee

each time the system is used. A possible technique utilized to implement the above is

shown in FIG. 7.

According to FIG. 7, the geographic information of the area where a search for

possible remote targets sought is first obtained. This information could be provided by
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information of the searched area. Also, the tightest rectangular grid
surrounding the cell having that radii infornation cSpdcificatismades 21 06 2005
calculated and utilized. Once that information is obtained a page is sent
out to that geographic region for renbte units in the region to reveal
their location 3. If renote units are identified in the paged area 4, that
information is forwarded to the network 5 and the process is aborted 7. If

no renot i re i - f : ' te establish
17 there SRLICRRE e Bl Wy Bty bo ot SOREFHCIRRRRRSR 13 Do
searched 6, |If no regions._exi for . a possible search, the process is

abor t ed, Sisara gre t?waﬁbd’&%@@b? gerf%@@ﬁ@@@O@ﬁf Tefevant infogmaiptigrstsicel |'s or
grids have are searched for the existence of portable renote units.
Whenever dhguastvers with hesearcunh PRUsmey Jisplay 2 peagevhese aiss mayeselettst | ocat i on
within a specified geographic boundary, the PRU obtains its |ocation and
attenpt s tspecifiegapnaphé dréa. iFrom shisvirtfbinmativh die teatipetaxraphAsregipntwhereed bef or e,
the PRU nay enploy any relevant |ocation determ nation technique well

known i n tHaeside kedréh RPPRIUY it bHimAQPH MR d¢suld E@ﬁbﬁﬁﬁudc'lﬁn%iﬁﬂe edpdary
information specified by the network contains a well-defined set of points

¢ 20 U @A A 8 k155 G P AR o Sur AERARAROT © 1 e O

the PRU wi sl np esta fit’s tion eogr aphi c
boundary an rovi.de it.s lLocation t he network based t hat . The points
oy s ot SR BRYiRE bR R ol i e A R el e iR e v Do
within which a PRUshould respond. Such_ a proced_ure_wog)ld be stored in the
menory 18 'SERHANAS PPIGHICd & Page Brepfpubihat gregrrphicregion LT sgmele UWHBIPRU and

i nvoked by the control unit FIG 2,22 of the PRU as required. If the
net wor k sithgpiegiopite yévgalshein bocetionyd.df remutte nitheare itgnti betyinttheipaged axpardadi |

that information is forwarded to the network 5 and the process is aborted 7. If no
remote units are identified in the area 4, a check is done to establish if there are any
remaining cells or grids higher up in the chain to be searched 6. If no regions exist for
a possible search, the process is aborted, otherwise, the process is repeated unti] all
geographic cells or grids have are searched for the existence of portable remote units.
Whenever a portable remote unit receives a page to disclose its location within a
specified geographic boundary, the PRU obtains its location and attempts to
determine if it is within that boundary .As mentioned before, the PRU may employ
any relevant location determination technique well known in the art to obtain its
geographic location. If the boundary information specified by the network confains a
well-defined set of points — latitude and longitude for that region - defining the
geographic region, the PRU will simply establish if its location is within the
geographic boundary and provide its location to the network based on that. The points
may simply define the minimum and maximum latitude and longitude values within

which a PRUshould respond. Such a procedure would be stored in the memory
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information of the region where a search is to be perforned, the PRU wi |
utilize these values to establish if it is wthin th&paifeaticehs ated ds2008¢e
network as shown in FIG 4. FIG 4 shows four nobile objects, bject.,

bj ect,, Object2 and Object3. Considering that Qbject. is the source and
needs to know if any portable renote units are available in the geographic
region of radius R The location of CobjectO is the origin of the region

idnld E)Bfegt?xgéa\&}\f 'tF’ihé‘r)]ﬁ ?ﬁ'&:r&@ Pgit?}{ﬁéjﬁq?l?éé by}ﬁe g&ﬁ%’é@ﬁﬁlt ERS. if%ftpﬁﬁi{%s s R

I'us nus pon T eceiving nal

requestin I i at| an 1 n ec.lfled ra Ki n t. FIG 4,
only Obj e @rﬁﬂoﬂ- &ﬁ@{:‘f’ GX SuRR é’tp“?vd‘tkfsﬁlée R oAt ’%‘6831“* !Oé‘ﬁljﬁﬁ%da%g’i?aﬂ r espond
to the page, If_all the nobile objects are served by the same ground
station tﬁ%f?m?\ﬁthn ofthe regioniwhere macasthgn &g be mffﬂlf’@é‘étﬂl%%RUdV@dlU@@ﬁ s§f in the
region. To establish if they are within the region specified, each nobile
obj ect wi Ivalugbtoadstablistsiflitas atithomthanctaclafioed tt the netsvarkaagshowindh FiG#or mat i on
fromthe specified geographic origin (Xo,Yo) defined by the source,

Coj ect 0. The t @ngenthods folNmakild sbjbdis, Chjak), Dbide, OFiBasAidOBact enuse.
Looking at FIG 4, the tangent is between the origin of Object. and

oj ect, , @Hﬁsﬁ@ﬁﬁ @1@9?@6&% 19the%§1#r€pcgj ffheddh t Qvﬁ'lei@g@r'f%lé cifte @ts P ect,

t he tangent between origin o ecto an i's a so 0. The

angent bSO Bl R T e

trigononetric ana |sthe

opposite / h nuse. cordln Fl xo) for
Obj ect, aﬁ&g{f@%‘l tﬁ%segwn(%@ thw)ing%fprreﬁ}c’@d%%wd?doby ﬂl@ﬁf@éﬁz féyré%fﬂt aeg(émz y2-yo) |
(x2- xo) Once the inclination or tangent of the object to the originis
cal cul at eds Rt Al ofjestsayithen gtat ragiusanysé easpens! unea rm‘gngnth@@ml 18aesstips be
calculated by using the sine fornula -Sine O = opposite / hypotenuse where
t he opposifertheis Idegtion ibGhe specified radii. Looking at FIG.4, only Object; and Object,

exist in the region specified and would respond to the page. If all the mobile objects
are served by the same ground station they will all receive the signal for location
disclosure if in the region. To establish if they are within the region specified, each
mobile object will obtain its location and calculate its tangential information from the
specified geographic origin (Xo,Yo ) defined by the source, Objecty. The tangent of
an angle is usually the opposite/hypotenuse. Looking at FIG 4, the tangent is between
the origin of Object, and Object;, and that angle is 8, As Object; lie on the same line
as Object; the tangent between the origin of Objecto and Object3 is also 8. The
tangent between the origin of Objecto and Object? is «. Standard trigonometric
equations dictate that the tangent of an angle is the opposite / hypotenuse. According
to FIG. 4, Tan 0 = (yi-yo) / (x)- x0) for Object; and (y3-yo) / (X3- x0) for Objects, for
Object; Tan a = (y2-Yo) / (x2- x0). Once the inclination or tangent of the object to the
origin is calculated, the distance of the object to the origin could easily be calculated

by using the sine formula -Sine 6 = opposite / hypotenuse where the opposite is (y; -
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Specification as at 21 06 2005 vyo ), (y3 -ye) for Object , and Object3

respectively. The hypotenuse is the distance from t heSpazifidadomby &l (6R2a05e
origin; Rol and Ro3 for (bject, and Object3 respectively. For Object2, the
di stance fromthe origin Rae = (y2- yo) /Sine a. Once the distance from
the origin ( XoYo) is calculated for each nobile object, an evaluation
could easily be nade as to whether the nobile object lies within the

spect 1 ed DOURAAL Yo Bfbject N1nd @ﬁg&?gﬁgg%ag%@% o881 R SAHE e provi ded

to the ne rraycooseto

provi de a usi.o e ons r e rmbller note units
or PRUs. %r %‘ W%é’ﬁ”%&(@ﬂhgf"aﬁn ﬁflaﬁlﬂt&ﬂ‘& ?‘3 B&gﬁtﬂ 3ere§1{e§txy ¥ation to
the network even if it lies in the network's sPeC|f|ed geogr aphi c

boundary. FpriObiestecthgslistance fnesthmayisia Rp eob#-iyely Sshanpl Qnassheydisidngsoi nt s
anywhere in the paged region or as a direction aft the origin. A direction

aft the orfragm theaoigini H6Yo) Bfcalcaltddddr édaRinobilk bbjeti bt edtudtion 2BRug i n t he
region not to disclose their location if they are East, Wst, North or

Sout h of thgryoud Mhdd asEO WhHer ih@%ﬁl@obﬁc@l?es%vﬁﬂﬁ Hﬁ%?emﬁé‘@ﬁ%n@ary‘ andd T eq uest

is received i'n that region for the location of nobile units In"&4 or

and the Orth(?ir?'aaﬁ (}f}?ﬁe &%g&bﬁ%ct%éul%’e é}ﬁg\}ltﬁ]ﬁd} tQ ?heeﬁ%%!v(g Aled, onrkﬁaSpeC' fi ed as

East, all I'Ie uni receiv e request to
t. he exclu5|on 40

di scl ose | tion in that .area. on detectin
' or mat | AT B BEARPTIGHEY chansE ROBPY 6 6 FRQUgh Tegl8 SPESHOWHORME v | |
reveal their |ocation. Again, such exclusion zone information may sinply
speci fy sU9rtARIgmbls yemaipapis mrRRUS HoBRY in dhat eeslasion regismrwillswat i on. FIG 6
shows the steps utilized by a rempte unit to reveal its location if it is
wi t hi n t halisclpse ifs inshiien toabadetwprispeaiif it dds inythe hatwod vapekified geograptic f i r st
obt ai ns geographic boundary information specified by the network 1. This
i nf or mat i Goundeyy CORIS kstlusibn zones may be specified simply as grid points anywhere in

the paged region or as a direction aft the origin. A direction aft the origin contains

information that will indicate to PRUs in the region not to disclose their location if

they are East, West, North or South of the origin. Considering FIG. 3 as a further

example, if a request is received in that region for the location of mobile units in G4 or

C, and the origin is the location of My, with the exclusion zone specified as East, all

the mobile units in G4 or C;4 will receive the request to disclose location in that area.

Upon detecting the exclusion zone information in the signal only the mobile units to

the West of M, will reveal their location. Again, such exclusion zone information may

simply specify sub region(s), where PRUs should not reveal their location.

FIG. 6 shows the steps utilized by a remote unit to reveal its location if it is within the
geographic boundary specified by the network. The unit first obtains geographic
boundary information specified by the network 1. This information may consist of

latitude and longitude information defining the regions origin and radii information.
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| ati tude and | ongitude information defining the regions origin and radii
information. 20 Specification as at 21 06 2005 The uBpdcifivatkidn addtil s A0S
| ocation 2. This could be done in association with the network or by using
any renote unit |ocation determ nation techni ques such as GPS. The next
step is to determne if the unit is within the boundary prescribed by the
network 3. Such a techni que has al ready been described in the invention.

Further  cligGlR SR KaoRh o nRBHADIAE i RISy i 1Ot 11

| ocation reportin exclusion zone The | ocation
of the renp n rovided t.o t e it es | i shed at
Che. r enot epEE oF ﬁ%&m? bER UG vilosdorflaBiney e RSk TGRS 1 ooul o
be made mandatory that all PRU s reveal their |ocation.once they receive a
request t dDESERBIGRSR tq defeningil the wils mdthimtbe bpuadsanprescsibah Py theacki ng
establishing routines if it is at a fixed location. Tracking is only

possi bl e wabyork BeSuchadkéhngygrins alrealylbech desctibalrie theninmettioonFurtifera net wor k' s
request is just to establish if a PRUis within a geographic |ocation, the

PRU s r esphecke at0dabiedasut kpaadresbhiabmorunitienstds dilsien téporthig t he subscri ber
-whet her such action is authorized or not. A PRU may choose to instruct

the net workclhioh %&I%Yde@i%é& 9* the! RhAEHTRL TR gﬂ:ﬁhdﬂ%ﬁ'tﬁ@re&ﬁyté it 1 tp?oxﬁcﬁ’&lc' fic

geogr aphi c region. ormati on woul d then be appended t he

geogr aphi g, ﬂ{gql%usi@%ﬁgéar RS 200 REBHREL | HRGRSBRSLALES ge00r aphi C

regi on. The targe specified
boundary before alertin subscrlber as to the content of the nessage. In
ci rcunst aft ﬁﬁ@?@ gng Hgbrlber in possession of the PRUis in notion and

a request is received for the |location of the ] i
It could be made mandatory that all PRU s reveal their location once they receive a

request to establish tracking. A PRU may not respond to any tracking establishing
routines if it is at a fixed location. Tracking is only possible when the tracking and
tracked unit are in motion. If a network's request is just to establish if a PRU is within
a geographic location, the PRU's response could be based solely on the requirements
of the subscriber -whether such action is authorized or not. A PRU may choose to
instruct the network to relay certain information to mobile units in a specific
geographic region. That information would then be appended to the geographic
boundary information and beamed in the specified geographic region. The target
PRUs would determine if they are in the specified boundary before alerting a
subscriber as to the content of the message. In circumstances where a subscriber in
possession of the PRU is in motion and a request is received for the location of the
PRU if within a specified region, the PRU may provide this information and also
provide additional information such as its velocity to the network. This might help a
party seeking help to establish if they would be able to catch up with another

subscriber in the region which help was sought. Also, a party requesting for the
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PRUIif within a specified region, the PRU may provide this information and
also provide additional information such as its vel oSpdcifidaton heaté 06005
This might help a party seeking help to establish if they would be able to
catch up with another subscriber in the region which help was sought.

Al so, a party requesting for the 21 Specification as at 21 06 2005

| ocation of renote units in a geographic boundary may al so forward nmaxi num

cat i on' . in a geogr | ) re

é%u ool ty 5‘?‘gagfﬁﬁ?ﬁ*e?‘i&%%{"{%s?“é‘_?g‘é?fPl‘é‘ﬁ P?‘%Sdaf@%%ﬁléﬁf? wafd éﬁ?’%t@?‘fﬁe' network. A
ma ca ul.a | Y/ . usi n e u 1.0N vel OCl =

ot any o Mefadied iftotration) i dR L foin e pbfl shg SaitiBia Whetocis Batiole o

| ocation, Y, and Y2 and cal cul ate the distance between these two points,
as previ o813} 155pecified &g resprasais petitg (heingtvirloh PRy mayraewdedishet wveen Y2

and Y,.) / (Time at Y2- Tinme at Y,. Such information could then be provided
to the newelositk by bsing theeguiidors velloeitye=4iseRide/tinendt tipeidtorvalsdhpndf o he t asks
descri bed herein, the network may obtain its location information and the
required falfRU neiyobped ftoloteibn, ¥ ahd &, R84 valeKate fisk disana@idedechqhdsbe
appropriate conmuni cation target on conpletion. 22 Specification as at 21

06 2005  MBdholnts, b plePRslyHisclosed) THRVEIN LS & diRh BYELSIMCHIRIAYIY: 2

portabl e nobile renbte unit; a network of” cohmuni"cation units; neans to

obtain th Eénh % f’}t/ i(’f}lﬂleofjt Ytgh%nﬁ)é) 5{[{;\11? gﬁc}p%%r{n%n{)ﬁ g{%l& 1l ib% .provided to the

network. In situations where a PRU cannot perform any of the tasks described herein,
the network may obtain its location information and the required functions performed

at the network and forwarded to the appropriate communication target on completion.
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means to obtain geographic boundary information in order to disclose a
global location at the network; means to provi de theSpessitfattianasodt 216 2005
portable nobile renbte unit to the network upon determ nation that the
portable nobile renote unit is within the geographic boundary obtained at
the network; neans to determne and report to the system upon request that,
another nobile renmpte unit of the network has tracked or naintained
relative %@.m't. tdo the portable nobile renote over a period of tine. 2.
The port abl R ALBAME S ot e according to claim 1, having means to further
determine if location disclosure for the renote unit is prohibited at a
specific geographic boundary before sending its |ocation to the network.
3. The porltabl & ¢epmuRcativmsygemogipmsinghavi ng means to establish its
velocity at t . l.hg neans to further determne that, its
velocity is w ?%oﬁaﬁlﬁg{%}llg?%noggmgﬂ‘pr escribed velocity before divulging its
| ocation to the net#rg. 23 %oecifica’gion as at 21 06 2005 4. A

comuni cati on SPSPENKLOFOPPYHICATNY ™ e | ocati on of portable nobile renote
units in a geographic region to a wreless consunmer requesting that

i nf or mati on comransiofptain thedpeationiod thepestaberebilesermeigsitifer to specify and
forward to a network, geographic boundary information describing the
geogr aphi ¢ r egnomansirerteain lzeogreplt bowndanf infomatitn & ondéri todisclsoaglaml t s are
required by the wireless consuner; ii) nmeans to request that all portable
renot e unild&tivh bithe n&tiogk;geogr aphi c

means to provide the location of the portable mobile remote unit to the
network upon determination that the portable mobile remote unit is within the
geographic boundary obtained at the network;

means o determine and report to the system upon request that, another mobile
remote unit of the network has tracked or maintained relative proximity to the

portable mobile remote over a period of time.

2. The portable mobile remote according to claim 1, having means to further
determine if location disclosure for the remote unit is prohibited at a specific

geographic boundary before sending its location to the network.
3. The portable remote unit of claim 1 having means to establish its velocity at

the network and having means to further determine that, its velocity is within the

network's prescribed velocity before divulging its location to the network.
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boundary (i) establish their location at the network; iii) means to verify
at a portable renmpte unit if the portable renpte unit Spsificatibhianatdih 2005
geographi ¢ boundary of said request (ii) before establishing the |ocation
of the portable renote unit at the network; iv) neans to verify at the
network, after said request (ii) that a portable renbte wunit according to
(ii1) responded with location information; v) neans to provide to the

Wi rel ess nsSungr ocat | por | e i renot nit at exi st
in the geggr ap%cC r@ﬁ‘ﬁ g‘gr@o ndg*ﬂgltér%ltéd%ﬁyp P {’1@91\% th}) }e)c)gét?ocnor?g r(r)gr%bféaﬂogltrlgt he
verification of {1] v). . 5. The system of claim 4, theLBIE)ortabI e. nohile renote
uni ts abl PGP UD IR SHOGTAPRIL E74I0R HRI A PHEISHY SNTIENSt FraPedid, fcation
units of the system 6. The systemof claim4, having neans to split w der
geogr aphi dnfopuainr OEWTISHES | ned by a wirel ess consuner into sub regions and
further neans to recursively request for the |location of portable nobile
renote units wii} hieane fohthe vlirelei amsumes | toaspe@dy tablfewiebid @ metwotke uni t
responds with location information. 24 Specification as at 21 06 2005 7.

The syst emge6fraphia bourtiarRinBSiiadbh GcdtBibingahs géug& hitfYeioh HeROthBBGAfor O
establish its vel ocity)gt t he networ k aggd avi%g rre%lns to further determ ne

that . 1S oreh QL fhobe Wnsdhh e RSB K cliE965 cBidhoye] 0ci LY before

di vul ging i ocation to the ne e systemof’ claim4, a
por 0l o b, |6y B o Bt 4, A b Ly Sl oot o1
boundary (i) establish their location at the network;
1ii) means to verify at a portable remote unit if the portable remote unit is
within said geographic boundary of said request (ii) before establishing the location of
the portable remote unit at the network;
1v) means to verify at the network, after said request (ii) that a portable remote
unit according to (iii) responded with location information;
V) means to provide to the wireless consumer the location of a portable mobile
remote unit that exist in the geographic boundary defined by the wireless consumer

after the verification of (iv) .

5. The system of claim 4, the portable mobile remote units able to establish and

report their location to other communication units of the system.

6. The system of claim 4, having means to split wider geographic boundaries
defined by a wireless consumer into sub regions and further means to recursively
request for the location of portable mobile remote units within each sub region until a

portable mobile remote unit responds with location information.
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geogr aphi ¢ boundary before sending its location to the network. 9. A nethod
for providing the |ocation of portable nobile renote Specification as abiilris HXS
consuner requesting the |location of portable nobile renbte units within a
geographi c region of a conmunication system conprising: i) obtaining from
the wirel ess consuner, geographic boundary information indicating where a
search shoul d be undertaken for portable nobile renote units; ii) providing
the information defined in (i) to a control unit of the systen ii)
generating at said control unit a request for the |location of portable

mobile r te.units wt sai,d ge ound iji) receiving at the
bort abl e riobi T A TReTBIel! (i He1Fe do S BT QiR on Loit Aang TRTS ' i ¢ hi n
which the |l ocation of the portable nobile renote unit should be disclosed;
i v) est ablsF@hiifgithvelpeity gohe astworkepd havingreass dofurther detgemingithat; ¥s wj ¢ hi n
said geographic boundary (iii) and, if yes, forwarding the | ocation

i nf or mat i omelostty isheithinithe networtkisepresesibedryela&itySpdaricfdividging its saton @1h€6 2005
v) verifying after said request (ii), whether a portable nobile renote unit
in said geegi@Rhi ¢ boundary responded with |ocation information according
to (iv); vi) providing to the wirel ess consuner, at |east the identity and
| ocation of a portable renote unit after the verification of v. 10. A

met hod further enployed in 9 to obtain the |ocation of nobile renote units

wherein sg d prggGLLBed AR AR oaBRURS e ABEAIREhy a0 A G0 PhckifR) €55

consuner 1S

determine if location disclosure for the remote unit is prohibited at a specific

geographic boundary before sending its location to the network.

9. A method for providing the location of portable mobile remote units to a
wireless consumer requesting the location of portable mobile remote units within a
geographic region of a communication system comprising;

1) obtaining from the wireless consumer, geographic boundary information
indicating where a search should be undertaken for portable mobile remote units;

it) providing the information defined in (i) to a control unit of the system;

1i) generating at said control unit a request for the location of portable mobile
remote units within said geographic boundary;

iil) receiving at the portable mobile remote unit geographic boundary
information (ii), within which the location of the portable mobile remote unit should
be disclosed;

iv) establishing at the portable mobile remote unit if the unit is within said
geographic boundary (iii) and, if yes, forwarding the location information of the unit

to the system,;
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wi der than normal, conprising; i) splitting the wi der than normnal

geogr aphi c boundary into sub geographic regions to c Bpexfifidatibe as 21 06 2005
geographi ¢ boundary; ii) requesting in the sub geographic region(s), the
| ocation of renote units that are present in each sub region; iii)
verifying after each request of (ii) in a sub region, whether at |east a
portable rempte unit disclosed a global location in the region; iv)

Tai ntai 0 NG A L Skriffndhkor! SIDLGuER (S v&ﬂ'&':ﬁ{er? REROR ol clengk oGl PN af ter

each request verification ste providing to
system and not e unlt

f at |east. a
cystem and.tr oo b okl LRl 0 Sfonof 2B i A% cor di ng to
claim10, utilized to . term nate_a request faor t | ocat i P i nforpation of
portabl e nobi | e} BWE‘BH%FH%WIFFI%SﬁéOﬁU@%ﬁtB%t B@d %lﬁh?%do %‘M
conprising: 26 Specification as at 21 06 2005 checking to establlsh that a
request f oorteldameneotamiit afterdhe verfidatibmpfrat i on was undertaken in al
re-defined or sub regions of the prescribed boundary or a portable renpte

unit in a defined or sub region responded with location information. 12. A
met hod utilized to provide to a source of request, the location of nobile

rempte unijips t hakneMokdShrthd? hpiGRANABNDL GbiAYHRNoEHABALE ARLIE $dmate @altsli ng to
claim10 conprising: (i) estimating and obtaining fromthe list, the

I ocation %kén? shif rﬁ%s@nﬂ)’&f ée%g}alﬂﬁfc boundary obtained from the wireless consumer is

wider than normal, comprising;

i) splitting the wider than normal geographic boundary into sub geographic
regions to constitute the geographic boundary;

ii) requesting in the sub geographic region(s), the location of remote units that
are present in each sub region;

ili) verifying after each request of (ii) in a sub region, whether at least a
portable remote unit disclosed a global location in the region;

iv} maintaining a list of all remote units that disclosed their location after each
request from the verification of step (iii);

v) providing to the system and from the list of {v) the location of at least a

remote unit that revealed its location in the sub region.
11. A technique according to claim 10, utilized to terminate a request for the

location information of portable mobile remote units in the prescribed geographic

boundary comprising:
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are closer to the source of request; (ii) providing the information
obtained in (i) to the source of request before rel edpdcificatine ad at@dtG6a2006f
other nobile renote units that are further fromthe source of request. 13.
A met hod according to claim9 utilized to further limt the provision of a
remote unit location to the network conprising: obtaining at the network,
exclusion region information within which the renpte unit shoul d not

provide its |lo i h : i.Ni t hat e repote.unit is not
' e exo ust ST fheBRY Bt 3 RIS R e BBl bBfmGRRRRE bt " ¢
to the netwqrk. 14. t hod further. enp ed in 9 to determne if a
portabl e Friaken dhg ég'ﬁﬁ&’t‘e ?rss"\ER/i CHPORS 8¥ eRfF?CPE'e‘bé aheTce Beishier y
defined by the systemconprising: 27 - -- --- ---- - Specification as at
21 06 2003cmpie unddepdehieedar sub ey resmsindedrpith|lecatienisfermation. geogr aphi ¢
boundary information and velocity information, within which the |ocation
of the portable nobile renpte unit should be disclosed; i1i) establishing at
the portable nobile renote unit if the unit is within said geographic

boundary and, iA ridigdvellnet tty pRévilder HRblirck ofbqitsh) AR HMESmRbASCT | bed
by the network; (iii) if theresult of (ii) is yes, forwarding the

location QbmbieaRRrhaLLastRY b e & Hond fhel 1 a8¥tiHE to claim 10
comprising:
(1) estimating and obtaining from the list, the location mobile remote units that
are closer to the source of request;
(ii) providing the information obtained in (i) to the source of request before
releasing the location of other mobile remote units that are further from the source of

Tequest.

13. A method according to claim 9 utilized to further limit the provision of a
remote unit location to the network comprising:

obtaining at the network, exclusion region information within which the
remote unit should not provide its location the network;

determining that the remote unit is not in the exclusion region before

providing the location of the remote unit to the network.

14. A method further employed in 9 to determine if a portable mobile remote unit

is within a specific geographic boundary defined by the system comprising:
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15. A method for determining that a first portable renote unit of a

wirel ess consumer associated with a network is bei ngSpecafidatidn byatxl 06215 a
second portable renote unit that is in notion with the first portable
renote unit over a tracking period conprising; i) obtaining the |ocation
information of the first portable nobile renote unit, said |ocation

information provided at intervals during said tracking period; ii)
obt ai ni ng the kpgat i nf (o] o]
comuni cat i on LP(I’)II'[ ét1 A iﬁs%w dﬂ%le Erbotg@?f?één tgg?)ﬁgﬁr %Sw%guﬁgary of the

first por no nit, ald Ioca i.on o, on pro i ded

[t or val s AT TS AR Vetéﬁg% dnREmBiT R, hith OB ot POt PPl ai nea
accordi ng tep (i).and éll) to verlfy vvhether the first portable renote
unit and é‘é‘g’é]ﬁﬂerﬁ%tt@ﬂlaﬁlsho‘}l RBAECR% have maintained relative proxinity
during the tracking period; iv) forwarding the result of the verification
to a network r éeteblashing at the romdblsf mobiteeremade nigf Per wotiis @8hin said - - - -
------------ Specification as at 21 06 2005 16. A technique according
to claim Zgﬁogrulbhlb baestatyardi ifthewelecity ofl the uaie ¢owithinohd Vaudsgrescabedby 1S

wi thin a specified geographic boundary or within close proximty of the
first portebi@wpmbile renote unit conprising: obtaining radii information
of the geographic boundary fromthe network; obtaining geographic

i nformation de?ﬁlﬁ IP{hQQ'GM]teOfO(EI') % 9659]}0&}3%1195 ﬁgrlggﬂoﬁ of the portable mobile

remote unit to the system.

15. A method for determining that a first portable remote unit of a wireless
consumer associated with a network is being tracked by at least a second portable
remote unit that is in motion with the first portable remote unit over a tracking period
comprising;

1) obtaining the location information of the first portable mobile remote unit,
said location information provided at intervals during said tracking period;

i1) obtaining the location information of the at least second portable
communication unit that is within a specified geographic boundary of the first
portable remote unit, said location information provided at intervals during said
tracking period.;

iii) using the location obtained according to step (i) and (ii) to verify whether
the first portable remote unit and second portable remote unit have maintained relative
proximity during the tracking period;

iv) forwarding the result of the verification to a network requestor at the end of

the tracking period.
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boundary; calculating the angle of inclination of the second renote unit to
t he geographic boundary origin; calculating from theSaegfiestioh ak aicd i (200N
t he di stance between the second renote unit and the geographi c boundary
origin; conparing the radii of the geographic boundary to the cal cul ated

di stance to establish if the second renote unit lies in the geographic
boundary. 17. A techni que enployed by the nmethod according to claim15 to
determine if second renbte unit is within a specified geographi c boundary
or close proximty to the first portable renpte unit conprising: obtaining

fromthe t wor k agr aphi c..i nformati,on _descri bing .th eogr aphi ¢.
boundar'y: 1Bt dtebigaus SeniLieoian d SoRdignie s Piinet i et POBYS i on of
the renote unit _is within the geographic boundary obtained at the network.
29 Speci f iTeBpieawitds vathip p epecifirgszcog@phia hovadaiy qrievighin cloge graximithef net hod
according to claim15, to termnate at each interval, the |ocation of

second porthabiseportbid mobibnminetammit @mpresingare within close proximty of the
first portable renote unit conprising; i) keeping track of the tine since

the first requestaifif rddiidsformetistéflthe %&dgi’dﬁhic wuadiryiffoyn O neheork) r st
portable renote unit was enacted by the system ii) validating that the

el apsed time aopeiell | ubErifl. HAGRaof SERInd Td OrBR, ofHP gligRIROt exceed

the total tinme set g trac n the system
boundary;

calculating the angle of inclination of the second remote unit to the geographic
boundary origin;

calculating from the angle of inclination the distance between the second
remote unit and the geographic boundary origin;

comparing the radii of the geographic boundary to the calculated distance to

establish if the second remote unit lies in the geographic boundary .

17. A technique employed by the method according to claim 15 to determine if
second remote unit is within a specified geographic boundary or close proximity to
the first portable remote unit comprising:

obtaining from the network geographic information describing the geographic
boundary;

estimating at the second remote unit if the current location of the remote unit

is within the geographic boundary obtained at the network.
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first portable renpte unit divulge their |ocation if Spesficatioulas aioXl @h2005
validation of (ii) is true. 19. The verification technique enployed in the
met hod of claim15(iii) conprising: retaining a tracking list of all
second portable nobile units or tracking units that are wthin a
pre-specified radius or region of the first unit or tracked unit at the

ot or el 298 19 AUSRIRL wifidd AL ko8 el SR IN0RY 12 BPSRIEN o'chBE K 1O

intervals, all trac g unitsin 't trac hat~do not Téport
their locatjon ring.a subsequyent tracki interval ;. validating at the
ena of ¢ naMeRaL gl s 6 SEa RSSO et orEt vt e EsS e
tracking list and a mninum di stance was travel ed by the tracked unit. 20.
Anot her  varp¥imiyof g tirslosiableacmpisivayfeepmprisings met hod of claim 15(iii)
conprising: i) maintaining a list of all second portable renote

uni t s/t racki ng iukeéaping tratk optheviindedinchéhe fiksd ceduesinfod urackigg smitel withércki ng
period; 30 Specification as at 21 06 2005 ii) fromthe list of (i),

f orwar di ngréAimity of el first fiirtableemeRAnd REY &rdbled bRl dystergMDt e unit to the
networ k upon determ nation that said second portable nobile renote unit

mai ntained cl ogg Aligdiny! dt {0 dARed iRt o DR ift LA AUicyBE [N bE ACki N

period. 21. A téchnique enployed by the net according to claim1l5 to
verify wh r dé'r r.tabl e renot .t and.secand portable renote
uni t have%rrilﬁngoaelg ﬁgt )Jceécf th@?otalatlme set Tor est%bfilsﬂnng f%acﬁi(mg m?hes tem;

iii) requesting that all mobile remote units within close proximity of the first

portable remote unit divulge their location if the result of the validation of (ii) is true.

19.  The verification technique employed in the method -c;f claim 15(iii)
comprising:

retaining a tracking list of all second portable mobile units or tracking units
that are within a pre-specified radius or region of the first unit or tracked unit at the
first tracking interval;

eliminating or removing at subsequent tracking intervals, all tracking units in
the tracking list that do not report their location during a subsequent tracking interval;

validating at the end of the tracking period that at least a tracking unit exist in

the tracking list and a minimum distance was traveled by the tracked unit.

20.  Another verification technique employed in the method of claim  15(iii)
comprising:
1) maintaining a list of all second portable remote units/tracking units that

provided their location during said tracking period,
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proximty during said tracking period further conprising verifying whether
the first and second portable renote units maint ai neSpecifiaitiat iayat 2i & 2005e
after traveling a mninum pre-specified distance during the tracking
period. 22. A conmunication systemconprising: (i) a network of

comuni cation units; (ii) at least a first conmunication unit and at | east
a second comruni cation wunit able to provide location information to the

network for a rH"EHe' fist! o’i* fdr%!rd nrggfhk'léca% ¢ tl{le‘)?efcgngcfﬁfﬁ ‘(\{‘%Qﬁé the at

| east second co nlcatlon

conmmuni cat i on, uni ns to term.ne aid l.oca n_provi ded
(1 hat pREaP] o helPBR Supg eERoBRREs iinTd cPORY i o faRPLY neq
proximty while in notion during said time; (vi) means to provide result
of the det&matermitimainteingsl ofose prEximEy de theditsonobilg remote dungdae teeling i on as
at 21 06 2005 23. The systemof claim?22, the at |least first communi cation
uni t abl e peod.nvoke a tracki ng node at the at least first conmunication
unit in order to determine if a clandestine unit is tracking it. 24. The
system of claim 22 having neans to nmaintain an inventory of all second
comuni cation units that are providing their location within proximty to

the first ZIComﬂlecﬁﬁhh@&ngl%&Ed By feethdd dedokdiR u%ﬁﬁ&aﬁ’x{ilf!; v r}fgmﬁ-{hefmans to

determ ne and report a second comuni cati on In sald 1 nventory that

has mai nt %Qﬁstpﬁ%m bemdi? ump?mcﬁ ' de8dnd® % ' (%ear}létgnum 'h%vedlrlﬁallrﬂgm & id time.

proximity during said tracking period further comprising verifying whether the first
and second portable remote units maintained a relative distance after traveling a

minimum pre-specified distance during the tracking period.

22 . A communication system comprising;

(1) a network of communication units;

(i1) at Jeast a first communication unit and at least a second communication
unit able to provide location information to the network for a time while in motion;

(ii1) means to request whether the at least second communication unit is
tracking the at least first communication unit;

(iv) means to determine from said location provided (ii) that the at least first
and second communication unit maintained proximity while in motion during said
time;

(vi) means to provide result of the determination (iv) to the requestor of (iii).
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25. The system of claim 22 having neans to abort the tracking request
process if it is determned that either the first or Spéréficatiomanatcdt 0602005
units are not in notion or the tracking period has expired. 26. A nethod
for providing the | ocation of a portable renpte unit that exists wthin a
prescri bed geographi c boundary in a wirel ess network conprising: i)

provi di ng geographi ¢ boundary information to the nobile renote unit in a

geogr aphi ¢,r eqi i 0 their location: ii.) further ovi din

ool uo on Fogr diskitaR AESR 2 B Bt PRt s iE BB ar y o
(1) to the npbile renpte unit in the geographic region; iii) determning
that a moBfacEng ceaty ey atj Igast lr%%orﬁ‘g'ﬂﬁlr‘%?ﬂﬂ embdwaf%fyoo#et I Hn# not in
the exclusion region of (ii) before providing the |ocation of the nobile
renot e uniclandesting@niés Kg182 Specification as at 21 06 2005 27. A nethod
for providing the | ocation of a portable renpote unit that exists within a
prescri bed geographi c boundary to a wirel ess network conprising: i)
providing to renote units in the geographic boundary velocity information

required i, or dgke syfefi oflAM IDRAAS hehi @ HEKiafan ivibnt8sf bR bendt the
renote unit or network, the velocity at which the renote unit is noving;

vel bci ty TERmPAeLRt BIE o8 e DAt (i Iokafin pifd GIRMELIL S RRLS e

location %ﬁ)um&u%?ca i&?%tn‘?t éjlprir;[g ga(l)d ttrhn'?e Q.r?& \ﬁg\rfilr(lg further means to determine and

report a second communication unit in said inventory that has maintained proximity to

the first communication unit during said time.

25.  The system of claim 22 having means to abort the tracking request process if it
1s determined that either the first or the communication units are not in motion or the

tracking period has expired.

26. A method for providing the location of a portable remote unit that exists
within a prescribed geographic boundary in a wireless network comprising:

1) providing geographic boundary information to the mobile remote unit in a
geographic region to disclose their location;

it) further providing exclusion region information associated with said
geographic boundary of (i) to the mobile remote unit in the geographic region;

iii) determining that a mobile remote unit is in the geographic boundary of (i)
and not in the exclusion region of (i) before providing the location of the mobile

remote unit to the network.
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Specification as at 21 06 2005

27. A method for providing the location of a portable remote unit that exists
within a prescribed geographic boundary to a wireless network comprising;

i) providing fo remote units in the geographic boundary velocity
information required in order to divulge location information;

i) estimating at the remote unit or network, the velocity at which the
remote unit is moving;

iii) validating that the estimated velocity of the remote unit meets the
velocity requirement provided by the network (i) ,if yes, forwarding the location of

the remote unit to the network.
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