; e3e" UPPQLSAST6TT" Urz. WO 03/0C>1 | ; ~. 1 PCT/USO02/ 011131 TI TLE *159159* MET
AND , APPARATUS FOR LOCATI NG MOBI LE UNI TS TRACKI NG ANOTHER BACKGROUND OF TH&~

| NVENTI vention relates to tel econmuni cation seryi

systensCNg g"?iéglly such services and systens that convéé&ﬁﬁzyﬁﬁgbtion of
a mobile unit. The wrel ess indus tly gearing towards the

provi sion of a w de range of |oca3’"’ﬂ’mlﬂmwﬁmmrvi ce to the general pubI Ic.
Such servicespf El include utilizing theglocation of a subscriber’

portable renote unit to channel a mnde range of | ocati onbased serV|ces to
the subscribayerheh VB ARAMISCEOR ORATINGNGSBIIU UNFTETRRORMGGUNI T nuSt
be able to obt]z:iiTn and re a;l/ﬁ{its | ocation information to other comuni cation
targets of th@gﬁé{ggrk requesting such information. In relevant prior art
such as US 5 Noreen and al, the location of a renote unit is

enpl oyed to execute | ocation specific instructions transmtted to the
renmote unit. In Bird US 5,4 18.537, a mssing vehicle is |ocated throu

the use of a the vehi cI e. MMHNMU M‘E
m ssing, a palggifﬁlé reques | Broaé@gst by the vehi cI e | I ‘ te upon

receiving the broadcasted nessage, the vehicle resol ves amsho®nveys |ts
| ocation 1o the service center. In Buss, US 5,539,395, a renote unit is

Pocaton of cHE Fesnipa s téFe.llleﬁgi]ﬁﬁqg Rl SR8Y a TRESATSRHBAIGLEY  Ne

Ihocation of the reno provi des t 't wth nessages

I t ' I ' j ked b he ~
SOBSTI TOTE. SHERTe RS bk e QP BT BRI 157 1% 220 i ¢
wEhin the unk Srddl mgpsgraliggc}ﬁg R %egr%mii%?d%ﬁ%epriv?s&i(ff%'\axggnge& erwise it

is kept in mettfrY" propriate locati pman, US
5,504, 491, b tu ti bed. A
renote uni taolgfag'ioﬁ as]e{i gerﬁgﬁg‘g I%g)%’gaﬁ ithﬂ 5 g%f’ i 'ﬂ% n}mn%%\%sf LI s'? at us
i nf ti d | t . ) f t
oy el ude. SR S RSB R B *é@%gf‘ﬂ&%i’%i% FuoSil T orote omit

requi red by the network.
a y based ser Vices to the subscriber. For such a service to be successful, the remote unit

must be able to obtain and relay its location information o other communication
targets of the network requ{esling 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 matching 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

SUBSTITUTE SHEET (RULE 26)



I n Fonukong and al, US 5,918,159 a |location reporting satellite paging
systemw th optional blocking of |location reporting is disclosed. In that
inventio e nmobile unit obtains its location info [ d
provi desn?’ﬁgot;ﬁ)?dr‘?lor mation via the network to other net\/\orkg?/}i]lﬁ&;oﬁ%questi ng
the information. The provision of such location information is done based
on aut horization information provided and routinely updated by the renote
unit. In al lunfefs wiftBn BRAKR's dirfht READN) thy MmBisageis displaged, afierivisen iOkept he renot e
unit is utilized by the system The depl oynent of |ocation services could

be quite benehkembs/ fot @ispldicat @RPpRprifeiRkitionl f safely inplemented. In today's
mar ket, such nobile units are usually small, conpact and |ightwei ght. These

devi ces COU|IﬁjCﬁ&)ﬁﬂ\dn}’U_b@,S@@,ﬂ@E%'gMa{&tﬁﬁ‘tﬁ@%bsiﬁcﬁﬂmg'ﬁﬁcﬁﬁﬁ@?s@ﬁ i@ mobile user
wi t hout the user knowi ng or authorizing the disclosure of their |ocation.

Most wirel e%%sc?iﬁ&ﬁ%%h%terﬂng%taﬂ@‘its?@&tl IcR86 anld¥pddtbaRe flitw6kQa@d to the
networ k or general public and the thought of being tracked by a cl andesti ne

uni t concealsggsiiffoRfhtiBR hff focatidh i BinaBo & reQlired YRR GRS thib@ia8a mhjpe | ocation
of an individual would be unacceptable by the general public. The risk of

abuse cl ear 'ie/cu?aeiaﬁteﬁ,e%@ﬁcmﬁani&%n@ie%e&namaf. OPfhk At ull¥reYlifeg bgss vendors.
In U S patent 5,918,159 that provides authorization for |ocatioh reporting,
it would be gl fm@ssi mpossible for the 2 WO 03/1110s-4~ PCT/L; S02/00131
network to prevent a conceal ed | ocation-reporting unit to provide the

| ocati on of Lndi vi I i | [ ring. A
need t her ef gﬁlgo%l%g%g%gfUsgtgg?’il%%?ﬁgiggptrgjﬁgﬁ'gg%%les ﬁgé%é%ggﬁ ic

geogr aphi c regi . . (N : r. i tions
ahere a userPreRgbOh YAl Rpfrch R RACRRe RO FERE 2 b SRR D% i o
units are tracking th Ser. verving for.the |o i of .r te units
wthin a speu }‘i Ptgg's }tzsig)lclkj%%d?t%ﬁﬁag'oﬁgé&r p'g‘r"d?srtg}gl?gfanﬁa%l%% yg%ee&fvéog m ques
required to provide.the abov sul . i.hed | he_j.nventi on.
Unenever it TGkt y B30t R InrmRton, 38 PR A bl o anvo ner
nobil e party exi.st not too far.fromithe |ocati of the user. The

nobi | e user '@‘WS{” %’"3&%5?@0'6?“tﬁl?{ga?ﬂ"ég%)ﬁ@%“ogfprqvﬁcgeg89@1@?{}%i l e party at

t hat geographi,.c |ocation. By paging for the |location of potable renote
units (PRU) W?‘Ffiwtﬁﬁ&e"é"t‘er"é[ﬁ'ded area, a distressed subscriber night

i mredi ately so help at that | qcatjion. |Lf the prescrijbed boyndary

Speci 11 eq by Slet e aravE- s ineatios. B bratin st MeBmpe sk & SR Blot vor k rmay
split that geographjc area as scri bed, herei nafter. Pages nmay then be sent
to specifi cq%ﬁ%é@m'r Fheftegloymeny 49 seryieep M?W‘%Pe'ﬁ%f’?;@l"@ renote units
in that geographic area. The |ocation of any nobile |ocation-reporting unit
in a geograpf? a'é’i“@'éc‘gﬂ%ﬁlyi'@p%’l“ﬁ%“é%ﬂ" 'Pﬂaﬁsii'églrlﬁ%‘eﬁucww?ed@“?é‘i‘?é‘&fa@ﬁ to the
user . Lots of other uses exist for such a service to be lucrative to a
service provmalroomgaciiang fightweighty Lhese dryicenaguidepsily be epapeaieditpeveal the t he
program and users of the system may be charged a fee each tine the |ocation
of anot her Preatian ofa mebjleaseravithguidhe ussnknowieg of authgriziag the diselasie efo t he user.
Al so, users in possession of portable renote units may be charged whenever
t hey i nvoke thaielogatignidylpg witskess qonsumess mighraot wit theiploeasion disblosed ity the

enrol Il ment in the program subscribers nmay al so received benefits each tine
t hei r | ocat ingfwarkofgeaerplpadli andghejtheughe abheang; tragked; by perllandsstipe unit ber s not
requiring V1~' O 03/UGJS. t.1 PCT/U S02/UU 131 their |ocations disclosed at
any time nmeondeslell insancabidchsush ana ¢asar kiggagh o nqeqahihe kocation ofjan irgividiat where a
PRU user is being tracked by another, the network will only reveal the

| ocati on of wdudd berunatdepigblay thegangralphibléx Thotisk afabuss clearieexistsandl ed a certain
di stance over a pre-specified period of time with the tracking unit

mai nt ai ni ng nusoléd mntied approgratedyoby wizeleka vemiprst Indd .S patentadd? 18338 khadi st ances and
el apse tinmes could be set as a standard by the industry to clearly define

t racki ng. Frpoonidds @uthbrimaton foe tceation repostang), it woulidedlmast ingpossjisie émtheher eby a
renote unit should be able to request for the location of other renote
units within a specific geographic area. The conponents of such a system
are described hereinafter . 4



WO 113/ 111 (1 S~.1 OBJECTS OF THE | NVENTI ON PCT/ US02/t1f1131 It is an

obj ective of the present invention to provide a nobile tel ecomunication
system ”@b%%g@&‘ﬂ technique that could facilitate the SegHrRs /&)Y&]Si on of
| ocation Information pertaining to one or nore nobile comunic¢ation targets
that are tracking another. It is an objective of this invention to provide
a nobile tel ecomruni cati on system whereby a comuni cati on source residing

i N a geogr apfetvork @qatvenra dsoayeafed|ibcatiar-repbréing odebipoovidefthelotarionio€at | on t ar get s
that are present in another geographic area. It is an objective of this

i nventi on t dndivididl 8ein@trhcked it @an hbuse Bpoadrritdl A deed thictedsre efiste Gormuni cat i on
units within a pre-specifed boundary. It is an objective of the current

" invention tdogieyicperting @it & 4 §oIRo hagyaphid adgionao keledlardil lotAibs updne

di scl osure of |ocation information of comunication units that are present
in a wder t@RrstasiEdtiodSRBEraR Déck istedi@ tratied] the AStwoIk] vesild beab®f tot hi s
invention to provide a renote unit that could provide |ocation informtion

and geogr aphieferib WA Yanitd{r0 ra@KirgQRe YRESEquRrSRANOERe fRblich dTferhdié t i at ed for
the presence of one or nore |ocation reporting comuni cation targets. WO

U3/ U(US~. | Rinith Wiedid 8/specificd’a e\ AR Vustor Thabkel MMENRE Chdigesaépirgd@nt | oned

obj ectives and others are achieved by a tel ecommuni cati on systemthat can

provi de | ocadrbfe th&AtvERshIPRre RBJCEBEITH B ihRn@éder communi cation targets that
are present within a pre-specified geographic boundary . In the system a

comuni cat i Ofh&fWr GEndBRY ulty ¥ frakdRll ahd'RqiRs Fhinedla help ANGMEY hadileon targets at

a specified geographi c boundary . The comruni cation source nmay al so enter

into a node O%ngu% @ii@ﬂ%@tgbffar{:}%m fiEliac MeQRL! PRk M{;}%i% uEle r{\d’g%%hi)cng it

Comuni cat i ces and targets of the system sho able to obtain

their | ti | ' ] (-0 hpj . Thi
i or mat 1 on e a M ahreate R BTk A AL TR, i BT B, ane”

subscri ber el IR podlE e AITVARGALIAR 1R EREA LEIUIGEREe | ocation
i nformation of commni cg?lon etarge S'I'na specific geographic area, the
sour ce obt ai L: . i i .1 0 oundary of
thg requi reldsra %‘F‘%ﬁt”ls'g'ﬁ?‘\}}‘m%ﬁﬁ%ﬁ%f’@aﬂg%ﬁ‘%&?ﬁ& ||“ttn§i)"ﬁg§°§gé‘ﬂ%t&h‘gmgegl gn Y
e LRehob IS BRRE RapE R 1l ARl Sm PRI, o2, "
speci fi ed geographi ¢ boundar Thi s, cqul d happen i f .the canmmunication
Carget s ar e SPFAME FRLSCE A bergliiey Hages PIATNen b ey e b Res sar y

| oadi ng of shared netwark . For 3 di st ant
queri os.  t heP™Ss R SUATRNG 105AHEN of ROFIARIE ERaoks it (L BiESOETAMKE 458bg Puphi ¢ boundar y
i nformati on where f1;ar eois1 houl d be . interrogated, for |ocation disclosure.
The  net wor k 1AF41PT 9ABY abilp IoSaHpCreRoryngcinitdn & EFABHRLICRFE A SO o soar ch
for rel evant,K communj,cati o targets should be initiated. Once the search for
possi bl e corfh’ﬁ?ﬁef:‘é{‘t‘hl?r{e‘feéﬂﬁé‘l@ W% hin the specified geographic boundary is

conpl eted, the network provides the communication _source with 6
P ‘iots of othgr 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 improve
subscriber enroliment in the program, subscribers may also received benefits each

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



1~1~ O 113/11l (1-4~ PCT' /US02/ 00131 informati on pertaining to conmmrunication
targets) closest to the source and in the geographic region specified by

t he sourcg, ~ O 03/ (1G0S. 1-4 PCT/US02/ 110131 BRI EF DES
DRAW NGS @Pg“d‘“é“’% shows a general schema depicting the iﬁ%ﬁﬂ@b‘% gure 2

shows a diagramof a nobile portable renote unit enployed by the system
Figure 3 shows a diagramindicating how a wi der than normal geographic area
is divided t@eik tc@ions diecioded atlanyttine mayt ieckanesinformariohet the abiowork. In di agr am
that is enployed to deternmine if a renote unit is within a prescribed

geogr aphi ¢ b&taatkas WhereiaPR Euser & Ibeing tracked byvaraitteer, tthd dekwiark mall bitg ravha st eps

_ that a communication unit may enploy to determine if it is being tracked by
anot her uni t ¢he Fcatitingf thel ttaciding Lisivortatter bbth lubiRd Kade ird@lddecembieditautd | i zed by a
comuni cation unit to disclose a global |ocation when the unit is within a
. pre-speci fi eglegep@Lspiiificd RFi6dof tirhOWitiethé traskisy dnlitauisthialdg préximiy foakd Nng how a
search for the location of nobile conmmunication units in a w der than

nor mal pre- spaedefiigsh HAGEFiSRRLC HAMREAINM lapsiihés BEld B et a8a standbrdd 03/ 00 ~~

PCT/ 115112/ 011131
by the industry to clearly define tracking.
From the above there is clearly a need for a system whereby a remote unit should be

able to request for the location of other remote units within a specific geographic area.

The components of such a system are described hereinafter .



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
system coRg slgosqf a network or portable remote units (PRp-1RRV&L
scattered throughout a w de geographic area. Mbile Users 70l -709 are in
possession of the portable renote units 501-509, respectively. Geographic
regi ons 20l -204 are standard geographic areas that may have present, one or
mor e por t dBBEGKSPOF FHEJHVENTIAN709 as shown in FIG 1. Mbile user 701 is

i n geographic region 20l and nobil e users 502-506 are in geographic regions
202. O her nobile portable users exist in the systemand are scattered as

. shown in FIG | Geographic location 201-204 may sinply be defined by their

| atitude, Itdragiobjedveandthepsaseit invefidonrtapicyide@mabilpslegommupications def i ni ng

t heir geographic boundary as illustrated in FIG 3. The terrestrial network
. cent er ( TN@ptefn| @ethbd arBi0dchnguathetcoutd fadlitatedhe sehwe avisonof pkatidne nobi | e
system The TNC communi cates with ground based transmtters (GBT) 401-404
and eart h infismatichgteehihing @ dnean swrd hebik c8MinuBid@idnaarge thgt drevfrackirgt | on
pertaining to the nobile system across the network. O her functionalities
of the teramegier.i al network center may include determ ning which
transmtters to enploy to conplete a call and how to prevent portable

renot e unik & dnrobjectiecdithis ingentiah tosprowidena inblsile taleeontmiinication systeddi ct i on.

Mul tiple terrestrial control or network centers may be enpl oyed as required
by the syswhireby@ couinthnivasachotiica rsididgtie s gedgadphionscaliéBhyy pdiQoithe 401- 404 are
enpl oyed to relay nobile information to and fromthe portable nobile units
of the netwmpdtion of EdrehimcEod Argdtslthat @t prék@pmanthen glogpkicateah as hone

t el ephone or other conmunication units such as the personal computer could

be achi eveg is darobjedtive dTehiPinténtion tireRiONRciuNd e G iepert the todatidn &fPTSN) .
Satellites 101-102 are enployed by the systemto relay information to

rendte ar egsnmiicatbs Onils HithinQprel8pcified Ydundahy( 13/ | 1 (US~-4 PCT/ 11SU2/ 011131
referenced signals, which ground base conmunication units, may utilize in

est abl i shi g dnfiBjebti e Me3RRER itvefitidn' t0 Brovide AU A eéchmg%ﬁae%mdt he
satellites and the ground network is achieved through €éarth based satellite

transmitt efaan%%héﬁéclosﬁr&en&raa&n infr R of%mumutasn %ltsathﬂ%é abl e renot e
unit or PRU FIG1, i's shown in . The portable renote unit

consi sts Oéreéﬂt lgratvegé}gha%qom Sg;alrgﬁ [ ver CI rcw try 21. The transceiver
orta

circuitry ecelves an trans [e renmpte unit information via the

an a2, Ch ARSI BRSPS 08 g o || 0o
P; Sﬁqefﬁgnglgrf,%g c}nra%.ﬁ?&%\ﬁﬁ{c b%Lr?&%QT iRRSh YRS vﬁﬁ o ARk En Ecﬁﬂfﬁc inffdley 1 Nformation

rocesses It, orward as required to the
net wor k vi the action of the
PRU. Rel ev@ﬁkh}g%m?%%c?rg {I%gﬁono @fag@ﬁwp%m E%"'Bﬁ%“ﬁg’ﬁf‘g SZ stored in the
al l ocated nenory neans 26. The nmenory means nmay incl.ude a Random Access
Menory, a Read Only Menory and additional nenory to store PRU data. | nput
panel 25 is enployed to take user instructions and the display 23 is used
to present PRU information to a user. The audio neans 24 is used for
annunci ati on of voice nessages. A PRU may be able to assist the network in
determning its global location or use any |ocation determ nation techni que
to resolve and provide its location to the network. As a PRUis carried
fromone 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 renote
unit 501, utilized by a subscriber 70l, in a noving 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 WO U3/ 1T Till~ 1-4 PCT/US(12/ Ul | 131 wher eabout s of
user 701 nmay have concealed unit 5 10 in vehicle 60l to track subscriber
701. As nost portable renpte units are small and conpact they could easily
be hi dden w thout subscriber 701 know ng of such activity. As vehicle 601
travels fromone |location to the next, authorized users will be able to
recei ve location information from PRY 510 whenever they poll for it. As PRU
510 discloses its location to the authorized party, the party may obtain
the | ocation of subscriber 701 without their authorization. It is of utnost
i nportance 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 nvention subscriber 701 will at any point in time activate the tracking
feature prOV|ded |n PRU 501 This could be achleved by |nvok|ng the



WO U3/I111U;~4 PCT/ 11502/ (111131 industry. For instance, it could agreed
upon that a unit could be deened as tracking another if it stays within a S
met er rad&ﬁﬁnﬁgﬁﬁhe tracked unit over a 1 mle stretch. A§C%n%0£&ﬁ$#ed uni t
501 i s moving, %hat unit or an appropriate network unit, nmay page for the
| ocation of other communication units within the tracking boundary of the
tracked unit to disclose their location. Only comrunication units within
t hat geogr SYMMARYOFIEHEY INMGENTION scl ose their location. Timng informtion
could also be included in the disclosed information to help elimnate
errors that may occur when a tracked unit, FIG |, 50l, is in a vehicle 60l
~that is noving at a high velocity. This exercise could be done at fixed

ti me inter T Sforp@ntivned otfediives dhe otiers aneathievedbyete leosmmulticdtior first tine
interval, a list could be maintained of all the PRUs that responded within
. the speci f spgnOBagaRpovide Reanmdnfsrmiaion pethihing totatiee kom@uniditioaubsequent ti me
intervals, PRUs that where in the list at the first tracking interval and
not respongirgs thal ateFr&Entiwithl ¥ e Sp&dfiddgebiaphid bounddred as possi bl e tracking
units. At the end of the tracking period, if there are any units in the

tracki ng | \rSthe §y3ttnd, B GorfinihiBatich ko iRedh dqudhySforIRE Bci@sh FRYBMmaSicatfxCh
communi cation units are deened to be tracking another and are reported to

the requesteebidih kpecifith BedBrdphi®bBuldadlV. Thé EfnilinidaBof SourdéShayisordRient ai ned to
elimnate the risk of identifying conmunication units that reside in a

fixed geogiRphmeddR\dedAtiNe n\aﬁ&hé_rfésmknmaﬁ&idagmﬁ%rt}aerainﬁa. Casmuhbsioh r acki ng
units. Also, a maximumtine |limt nust be set for the tracking exercise

such that f;¢edGndiafdkBiing spteBuldbe Bl td SR kRS 19datibH Middh@dl time period
the tracking process I1s aborted. 1f such a tine is not maintained a PRU

coul d be i b\ 1bGAGKIRITRAG (DAL T HiShnlom TS, 1§ GRBydiUcublly S process are

shown in F ng to once the tracking node is invoked at
h . . S . . that th h
3,0 oD, Uaks e AR DBk of Qb S06ke Bt Boufemcys Wiat Dt e sear o
conmuni cat L of ik drioh E«%{{%&%&@r 5 (8Nt niRR)ﬁftLti%h%fQBMnhﬁ SRR SR 1 On uni ts
that are tracking another. Re Search uni en opera?es repeatedly over

pre-defi neg ﬁ%écﬁtgig{)"%%ﬂc%lrgaf ﬁﬁgg{;\}rbé ?Mﬁs n‘tasqgc{aﬁzem %r?igtg% %?éﬂnﬁ@ ifife iod 9, 13. At

each tracki ocation of uni't 1's obtained 3.
Possi bl e tracki nit i,thin. ified. hi_c,..b of the
tracked ung'fogéarpggp?ggga%to\gﬂ}eé\e/%uér%d ?%écl%r'fs lwﬁgng,? ?gﬁé@ag@r&gﬁg&% %set t racki ng
interval 5, all trackin [ t hat ovj d their |ocation at that
htorval abenesdhe b et e iMoo PRl E BhwiePEL 2 epRERhE Bl o
tracking unit that respo dipn the.first. tracking interval and not

r espondi ngS?‘Hced“%ytmi’éiﬁg%&?fgﬁtpﬁg’ﬁ?tﬁ’é’ '?flﬁf"éqt\‘?ﬁloﬁﬁa’égegﬁ? ﬁfﬁfﬁlﬁgg 6 as a possible
tracking unit. |f the trackin ist j.s enpty at . any tracki.ng interval 8,
he t racki Btpepbiesouniay’ HSFRRghasbeniruSPRithn e ibes AU IRAE, o ver i ry
that the trackLn% upits in the |ist traveled(ﬁhe 'nigun15ge-defined

di st ance. FQUrSEs qUErY g radiinProuspting, uanepqssary puecioading ofshered ROk ed t he i ni num
di stance 10, they_are reported %s tracking units to the network 11. if it

i s deterni FREBUTPSTAFOrMAEe ¢omRleX and distant Qe Bhegprog pay HPRb@rRiite m ni mum
di stance 10, a check is _done to establish if the maxjinmum tracking time has
el apsed | 2 locptionsd geqggaphic bowgdary igfograstion|whers tergets ghqull beantefrpgatedy gcess i s
aborted, 13, otherwise it _is repeated 2. A maxi numtine nust be set for the
tracki ng pifesdesstion disciosurgy Ehernghyork utiiaes jtsreppurces and desermineg Whergand ndefinitel y.
As previously indicated, a PRU may invoke this nethod directly to determ ne
i f other uhpv@ seaselfar selgvamt communiggtionitaigas hewvldbaprtiztedar ea have been tracki ng
it. This would help reduce network overload and, at the end of the tracking
period, a ©mnae ihs searchrian possible spmppngicasion tasgeiswidhinl thespedifiedgeegtanhic | n

ci rcunst ances where a tracked PRU cannot performthis operation, a ground
cont r ol uniboundary iseompigitdothe detvericprpyigesdhs cammpuniqation savepedyitr at i on for the
PRU and report any findings to the PRU. Mintaining a list of al | tracking
units at the first tracking interval is efficient as it 13 VNO

| 13/ 12(ill~~. 1 PCT/USII2/1111131 reduces storage space and processing tine.
It is also possible to maintain a list of all units that are within a
pre-defined geographi c boundary of tHe tracked unit throughout the entire
tracki ng process. At the end of the process, the list could be used to
determ ne which units reported their |ocation over a pre-specified distance
travel ed by the tracked unit. For a unit to report a global location within
a speci fied geographi ¢ boundary, the unit nmust be able to obtain geographic
boundary information and further determne if its location is within the
prescri bed boundary . There are several techniques well known in the art

. o o v o - o D T



unit is being tracked, other uses exist for a renpte unit to disclose its

| ocation at a particul ar geographic |ocation. For instance a distress
subscrlba&oqgmﬁbgﬁe0|flc gl obal location may sinply want teq Kﬁ&»glglthere
nmobi | e users 1 n the i medi at e geographi c area. Furthernore, subscri ber

m ght want to know if there are any individuals at their hone, office or a
speci fi ed geographic location. By specifying the required | ocation and
further infadnfeehation peiigihingso coathunidatidrotarpat(s) efosest togheeumwe akd imethe pr ovi de a
portable renote unit with the location of portable renpte targets that are
cl osest to tdeegrRpllic Aaibnispecifivd bgeegoapdi c area specified by the PRU. For a

~ sinple search where the geographic region 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 location. As it would be inefficient to page
_for portable renote units in w der geographic boundaries to reveal their

| ocation, searches in these areas could be 14 VI'O 113/ U60S. ~-4

PCT/ US(12/11(1131 managed differently by the network. In this situation,
the network may sinply split the wider area into sub regions and
recursively query for the location of PRUs, starting in sub-regions that
are close to the origin before extending to geographic regions that are
further. anay. To disclose a global location within a prescribed geographic
boundary, a PRU at the geographic |ocation picking up the request nust
determne if it is wthin that boundary before providing its location to
the network. FIG 3 shows a geographic location with nobile units M-M.
This location is divided into cells (C - CN) or grids ( G-G\) where Nis
the total nunber 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 F1G 3, cell C, is defined by
radius R and its latitude and longitude information is that of nobile user
M (Xo,Yo). Gid G is defined by four points P,, P2, P3 and P4. Subsequent
cells and grids are defined in that fashion as shown in FIG 3. FIG 3
depicts a wi de geographic area. G ound stations and control centers, not
shown, may al so be available in that area. Such an illustration ny al so be
seen in a general sense in FIG 1. As shown in FIG .3, a distressed nobile
user M may need to find where another party m ght exist in that geographic
region. The user could initiate a page fromtheir PRU for the cl osest
avai l abl e PRUs that could be found in that geographic jurisdiction. Looking
at F1IG 3, nobile user M will provide its location, latitude and | ongitude
(Xo,Yo ) to the closest available ground station serving area C, or grid

G . As stated earlier, appropriate terrestrial technology wll 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 |ocation

reporting devices in the specified boundary 15 VWO 03/ 0105. t

PCT/ US02100131 surrounding nobile unit M, FIG 3 to disclose their

| ocation. Such boundary information could sinply be specified by the

| atitude and | ongitude of unit M and appropriate radii information. For
the very first request, such radii information would be the distance R as
shown in FIG3. APRUwthin that area will pick up the signal and
determine if it is within the specified radii. Also, if the ground station
specifies grid information for the first cell, G, a PRUwII have to
determine if it lies within the grid G boundary, P,, P2, P3 and P4.
According to FIG 3, when a ground station sends a page for the | ocation of
PRUs in cell C or grid G only nobile unit M may respond. As M is the
PRU that initiated the search, the ground control station would nake the
determ nation and obtain the next region -radii or grid- information for a
possi bl e search. The geographi c boundary information of cell CZ or grid &Z
will be provided for the next search. Subsequent searches w Il include
increnenting the radii information to fromcC -CN or grid boundary
information fromG -GN until a PRUw thin that geographic boundary responds
or systemlimtations are encountered. A possible limtation nmay be the
size of a geographic boundary to page for renote unit |ocations. According

to FIG 3, the radius of each cell is fromthe origin of nobile 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 rectangul ar boundary
defining the cell. As the grid or cells beconme | arger, exclusion zones, as

descri bed hereinafter, nmay also be specif ed if it is required that PRUs in
certaln areas should not dlsclose their Iocation Another p053|b|I|ty nlght

I o, . S M oy I o - o T o T N 1



V1~ O 03/116(1; -4~ PCT/US(12/00131 Considering that nobile unit M is
initiating a search for possible portable renote units in its imedi ate
area, ar nt. ground control station will send three p first
page wi I\%bg)}{!@%?*gell C, or grid G . As no units are ava?gi@lsgz-}_ﬁn’gs‘t he area
a second page will be sent to cover cell CZ or grid Q. Examning FIG 3,
the next PRUs exist only in cell C3 or grid G3. Once a page is sent out for
celi C3, PRGBRIVE DESTRVBTION OF DRMWINGS | f grid 4 is specified PRU Mz, MB,
M4 and M5 will respond. The ground control station will next select the
unit closest to PRU M-, which is M2, in this instance. The |ocation of PRU
MZ wll then be forwarded to PRUM. M may al so choose to request for the

" nunber of PRYSurk P shdws adfectaldbiibniaRpimihe ineeitfonol station woul d respond
agai n, based on systemrequirenents. Using the system a user in possession

_ of ‘a PRU mayrigeskhdwara didppantdf sStheBigoriblofdifte IMRmpilyed Bpihasyst@eogr aphi c
| ocation. A user may sel ect a geographic area froma map presented by the

PRU. I n Fl GFjdure 8 shoWaia dagkiheindicBPhgdow DRIES tAih Malf%b’grﬂﬁﬂié hggist hi s system
to request for the location of nobile units in another geographic region

such as 202 @{idfrs localtirem&OUnifl iPdhefagda. | NSt ance, checking to see if there
are PRUs at the office or house or any Location of interest. The system

woul d si npl yFi%lﬁE%ﬁb&sQedi%Eé?Ug RY i BlnBlolél B1HERENiRIfS Yehot@nib Wi ST PRUS

respondi ng, | ocation of and relevant information requested. In such a

system subsgcr 0 0 participate to have their |ocation
di scl osed Wé%gcggid}g%ﬁhqmgﬁ& )

Is Initltated. Subscribers may al so opt to bl ock or

activate tnigol @3N HowAbir tiuiiadHs thd et HalPEdmm(hiShA Ghi %9% to the

service may b arged a fee each'trnme t systemis use ossi bl e

t echni que ”té'*e%é’ftgd?ﬁ"*igp’{%?%“%ﬁ&% Veolhsr sffown in FIG 7. According to

FIG 7, the @ phirc 1 nfornmati t'he area where a search for possible

renote target.s sou i s fi. t.aj etk S NS i d be provided
by 177 e  OprEB Y Bl Sl et B S e aRo i RleR B R T, O

i nformation Si be.the |latitu d | ongit of the area where the
search woul a‘ﬂfg%osﬁg%R%?‘r{%c&"%%‘ﬁhe&%%?mggIwztsginatpr?'%?egfrﬁdﬁgﬁo&ﬁapg 0 %%sist the
network with_the_search. A.PRU may display_.a er .user may sel ect a
specific geg}ag'ﬁﬁﬁi‘%a 9"(“—:%1*‘.*‘"#5‘5”??’?%‘?“‘ %gﬁrfﬁéqrit@g?%n g@??"b'geeogr aphi ¢ region
where a possi ble search.for P@UB I S _est]mated, 4 Thishcqqulbe the | atitude
| ongi t ude an®TUEGRIPHYNS M VISRT then pormalprerspeqifigd grogaphig boYndaptis ¢ i gn est
rectangul ar grid surrounding the cell having that radii information could
al so be cal Cff99tand utilized. Once that information is obtained a page
is sent out to that geographic region for renote 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 renote 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, otherw se, the process is repeated until all geographic
cells or grids have are searched for the existence of portable renote
units. Wenever a portable renote unit receives a page to disclose its

| ocation within a specified geographic boundary, the PRU obtains its

| ocation and attenpts to determne if it is within that boundary .As

menti oned before, the PRU nmay enpl oy any rel evant | ocation determ nation
techni que well known in the art to obtain its geographic location. if the
boundary i nformation specified by the network contains a well-defined set
of points - latitude and | ongitude for that region - defining the
geographic region, the PRUw Il sinply establish if its location is within
t he geographi ¢ boundary and provide its |location to the network based on
that. The points may sinply define the m nimum and maxi nrum | ati tude and

| ongi tude val ues within which a PRUshoutd respond. Such a procedure would
be stored in the nenory 18 W O113/11l 0; ~~



PCT/ US02/ 110131 neans, FIG 2,26 of the PRU and invoked by the control unit
FIG 2,22 of the PRU as required. if the network sinply provides the origin
-latitud | itude- and radii information of the regi search
is to bee%@p’ 0538 the PRU will utilize these values to Ié’g?’égﬁf&s‘ﬁ“?f it is
within the area defined by the network as shown in FIG 4. FIG 4 shows four
nobi | e obj ects, (bjecto, bject,, Object2 and bj ect3. Considering that
Obj ect 0 i s tIDET adiLER DESORIPHONOR THE RBRFERREMENIBODEVENTr enot e units are
avai l abl e in the geographic region of radius R The |ocation of Objecto is
the origin oA gédemal begiiew ofithd pidsent s@ckim iniandapdamad with theriowenti@ds Bepidtéte net wor k
_for that region is R All objects within that radius nust respond upon
recei vi ng t hg FGdnThe §ye@He®hbistgof Dietwdtkbr pdrabRtrémate unitst(RRUS Hes H0i ed radi i .
Looking at FIG 4, only Object3 and Object2 exist in the region specified
_and woul d r egpeRel th@upift PAgR geddraphld arda BobDO Ukees P01} HIOtase iapesséBioned by t he
sane ground station they will all receive the signal for |ocation
di scl osur e idf thdpoktaBle F@RtO Onits 501369, adbicsiNell fGédaRyhia regioks Rbi-pod die regi on
specified, each nobile object will obtain its location and calculate its

tangenti al is'&fn%ﬁ%%&é?é’bhﬁdansttiﬁ’h@nﬁTﬂﬁﬁiefpi@&tQ&@%P ARk portable giobild Mers YO )
defined by the source, bjecto. e tangent of an angle is usually the

opposi t e/ hy pRyeHY € showQk FIEl 12Mobitesér 701 heintRBESIMic fefioR 20 WaRMdbE Or i gi n of
bj ecto and Objects, and that angle is 8. As ject3 lie on the sane |ine

as Obj ect, tJ}grstSQ@_g@e@gmlggé%gﬁgh;gtth%ioqg'g@'_n of Cbjecto and Object3 is also 9.
The tangent between the ofigin of "Objecto and hject2 is a. Standard

trigononetri 1 ' =Y t ligFics 1t he
opposite / h@tﬁg’ﬂ%@gﬁ%@%gﬁeﬁﬁg ??cﬁ;?&@mfl&‘%ﬁ&%ﬁ&d?&s@)ﬁ}%x / (%x, - xo0) for

bj ect, d Tabhli i A it i IffaldR ufle ar 2- /
(xlz?cxo) énmc%%%g)cilécéfléﬁ%%];%&é l"](cl)agrst n%gﬁ]gfgfé %tgggltl)j ect’ lt&gé?tt e_ngﬁ iygi %Oi) S

| cul at ed. . di . . ' . . b
cal ul at ed' pRTfELARES sih BEpa Qb Ok Beclisp i Bofith e iiBkans 00|
the opposit ?in:,ﬂ(a.(y The fl‘e?rgstrigllnEiw%{lyége/n*euﬁ\#?;FIﬁ F%-M *s@gﬂowélﬁoét%o ), (y3 -yo0)

for (bject vjec respective ypotenuse I's i stance from

th bi | bj.ect t d Ro3 for., Obj ject3
respect | vel yeeuptyoreh i ety The S A= R g B Binsll 5" U

/ Si . On [ t he.ori qi Yo), | gul ated f h
mobi | e obj ecB A0 ol HRfiRoh gt pttuR et A2 L RO RER AR o' o1
bj ect Ii ithin t i fied bound t he | f th bi |
ob) cot coul PR ESEERTS SYHE HEPABF BB b bR R A K A rmor e, the.
network may choos rovide an excl usi on reﬁi on or .re%ons t he

to 1 t
portabl e rmthTr%s"t‘ﬂiHﬁtf"Q Pies may Ingheflg detetmpspng Which Hapsmiter ,§F’8l‘?y8%gi on will
not disclose its location to the net k even jf_ it lies in the network's
Speci {1 ed getgIRIEn? ea%\ﬂ@amvr.e‘femw%@[saﬁagtﬁan'tsz%%gecwwgﬁals Bified
sinply as grid points anywhere in the paged region or as a direction aft
the origin. ReYipreeekqfdyrisdiction. Multple 6Fﬁ£fdagﬁ9'&migf '?W‘Ef{‘ﬁﬁ%‘?féﬁw h%u will
indicate to PRUs in the region not to disclose their | ocatjon_ if they are
East, Vest, ®epipypdas reqyiseddyghe sysiemobiraynd based ansmitter sigtigns€OBB BG4 1 ur t her
exanple, if a request is received in that region for the |ocatjion of nobile
units in G4 HH-184 agsemploxedde rely mobile infrmationstojapsh fram tha-porigble mobie excl usi on
zone specified as East, all the nobile units in &4 or C4 will receive the
request to denitsobthe npwiosk inerface ta mfied sglenhone prowork suchas ihage takphenec| usi on
zone information in the signal only the nobile units to the Wst of M wilt
reveal thei rorotheacoramunipggionpnitsyyethasdheparssingirompnier ¢awfdhernshieyd nay sinply
specify sub region(s), where PRUs should not reveal their location. FIG b
shows t he stépwgthelpublictelgphane switahing nghwark (RYSNaAsgllites W1tid2atei on if it is
wi thin the geographic boundary specif ed by the network. The unit first
obt ai ns geogeraplbyed by theystem to refayrimfatmaginn sqremiofei aceds byd dlspctopestvidor k 1. Thi s
information may consist of |atitude and | ongitude information def ning the
regions origin and radii information. 20 WO 03/11G0~~.4 PCC U
S02/ 011131



The unit next obtains its location 2. This could be done in association
with the network or by using any renote unit |ocation determ nation

techni qu as GPS. The next step is to determne if jt ks within
t he bounggpﬁﬂggggﬁribed by the network 3. Such a techniqughﬁggﬁg%¥%§dy been
described in the invention. Further checks are carried out to ensure that
renote unit is not in a |ocation reporting exclusion zone defined by the
network 4. TrbRrdno@idignan, which grourdehiied @mmidicatisn prigymaladilize it he network 7
once it is established at the renote unit that the subscriber 6 authorized
such an act iefablidhingQRdit gtopapHiBdeatioRNOahMicdtioa betvbdn tRELAtallitewaithe t hei r

| ocati on once they receive a request to establish tracking. A PRU nay not

" respond to aiyurdmRENoriE aCIHEaD kiradphregrti Baskd suedlite transiniités 301-302f i xed | ocati on.
Tracking is only possible when the tracking and tracked unit are in notion.
. 1T a networ kA gedefil itRérhal lcfrcditdpbr 4 gor@blt addhdts thit ér PRUPRIG 1,55004 51067 a geogr aphi ¢
| ocation, the PRU s response could be based solely on the requirenents of

the subscri h@pwn MEAGIEITHE YeiabAClemdtt unft canishOdfiad Qhtemtfa 20@hd a fralBéivéray choose
to instruct the network to relay certain information to nobile units in a

speci fi c geqgicaithing. TiRAfaAeivdM@cuitd) rQEeRBS Ardtrankibitshokhd reafor@mRended to the
geogr aphi ¢ boundary information and beaned in the specified geographic

region. The ihﬁ,hﬂafon%uﬁe WReHnd 20 Qb reBliptSthislinfolfMioR iSprbsdeliandiheci f i ed
boundary before alerting a subscriber as to the content of the nessage. In

circunst an?%ﬁtcn@%c% partiH bé&hg&gadd@em&&g%%g@%%{}% @P&Rﬁ# PrécebdingTOt i ON and

a request is received for t ocation o n a specified

region, the RRU GBI 4% .Qfeé\%:g%@n%bwrg.hg@%g&hnfg@ﬂta%ﬁ&n me%mﬂ e@ﬁdi tional

i nformation such as its ve 0 I's mght p a party

seeki g, el bt 0 ESLAH bfYohfrd i AU e AL BPLhBOien anot her

subscri ber he regron C was sou Al'so, a party requesting

for the 21 MO, QLR b fiin o bRt PhOIRIEn] ASAHLIN, Bhaf I Bl 1= 1 2

geogr aphi ¢ boundar maxi num v r ion. If a PRU
is in the regi.on_an stabljishes its velocity,ls,abo what s specified,
o rosponse TR0 S SR hE R RtBrdiiay ¢ InERRPy s bl S8 Ty by
using the equation,. velocity.= di stancelti . At ti .intervals. T, and T Z,
a PRU may obPEPSF 3 Rendpg Acerss Mempry, aReaqonly Memory ard affisopplineiary i e bet ween
t hese two point evi ousl.y.di s¢l oged. . The velocity i Lven b

di st ance bgtéﬂgﬁR@?gﬁ'p\@‘fag‘Ja/ﬁﬁ% °y§??‘¥‘il§e Wﬁew\éﬁﬁi"ﬁ‘!’ﬁs%%aﬁ%ﬁy’ or?]/n'gi on
could then be provided to e network. In sjtuations ere PRU cannot
ot o oy B R e st et Sy iaton actsh: The B basmts o et i 1 1o

| ocation information and the requi functions perforned at the network
and formrdeﬁ‘"??f'attﬁgogw?edb‘?s?&f’%%b ettt alsgftdléetneb‘ﬁor}fé'hpl etion. 22

WO 03/(i0s~-4 What, is clainmed is: PCT/US02/ (1131 A nethod for providing
the locati orf*emfma"rﬁdrstgifmaL'O?a@ﬁﬁ%“ﬁsﬁnx losaion de taR N 4 I GHE PVBTORe

conprising: obtaining the location of the renote unit; obtaining at the
net wor k geogﬁ“&;?m"(‘,debgd‘??dﬁ?’ym ithernsrwerki e BIRY i carriglifiom qng docation 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



| ocation of the renote unit should be disclosed; determ ning whether the
renote unit is within the said geographi c boundary obtained at the network

. forwardi he | ocation of the renote unit to the netwo
deterningwﬁgﬁ%gﬁél the renote unit is within the said geogéggﬁ? 0()lS‘Z’)Iundary .

2. The said technique enployed by the nethod of claim1 to determine if a
renote unit is within a prescribed geographi c boundary conpri sing:

obt ai ni ng hehehbouRfo?useR 70 DRaphave bencsaedlurgeigrimpdticle 6Mundacky from t he

net wor k; obtai ni ng geographic information describing the origin of the said

geogr aphi ¢ shaeHERATYL. AGMosthorhble genidicuriB@teantall ahd cdripaat theyconld t he said
renote unit to the said geographic boundary origin; calculating fromthe

" sai d angl e cqily bbRiddeAhitat §bSerbeS10aKa6wIAR bIRRA adtiety T A RhRIewdIt and the said
geographi ¢ boundary origin; 3. A technique enployed by the nethod accordi ng

. to clai m 1y dedson l%gatjofx 164the KB MtHAREAd ssrs Will Bé AbletoTeRi ldcgGorgeogr aphi ¢

boundary conpri si ng:
information from PRU 510 whenever they poll for it. As PRU 510 discloses its

location to the authorized party, the party may obtain the location of subscriber 701
without their authorization. It is of utmost importance that a subscriber in possession
of unit 501 should be able to determine it they are being tracked by another unit. In
the current invention subscriber 701 will at any point in time activate the tracking
feature provided in PRU 50 1. 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



V1' O 03/ (1 CUl S~-~ PCT/ 11502/ (10131 obtaining fromthe network geographic

I nformati on describing the said geographic boundary; estinmating at the
renote u current |location of the renote unit is e said
geographp@bﬁghﬂddf obtained at the network; 4. A nethod Eﬁ*@%§ﬂdﬁ5n lto
further limt the provision of renote unit location to the network
conprising: obtaining at the network, exclusion region information within
whi ch t he remdbgryuRortinssdnog litdonidtageedvpaiehat b snit omdd beodeetnhd astetchingk ;

determ ning that the renote unit is not in the said exclusion region before
provi di ng t handtitee #tii aays &fithintacs hetandadiusiof the trackedenineenot kiile Stretéh. st hod f or
providing the location of portable renote units that exist within a

" prescribed geegrasipdiuait SOLRaRVIngChaqInit9F Mgapproprige nktmiorigurat, mhye page for
geographic region in the said prescribed geographic boundary; requesting in
. the said re- defibsagéh efags egpithenicatigh 0fisSyYithit ihe trhekagtiboandapy ofrthem@ickedini t s t hat
are present in the region; verifying after each request in a re-defined
regi on whet hgfit @ diRick@thki 10c&MAL ©nly communication units within that geographic

boundary would disclose their location. Timing information could also be included in

the disclosed information to help eliminate errors that may occur when a tracked unit,

FIG. 1, 501, is in a vehicle 601 that is moving at a high velocity. This exercise could

be done at fixed time intervals and over a pre-determined time period. At the first time

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



unit disclosed a global location in the region; providing to the network
upon said verification, the |ocation of at |east a renpte unit that

reveal edz‘}'ﬁ’é}fg‘%ﬁ ion in the said re-defined region. 24 P%QSH&/IH (rs. 1.1

PCT/ U SO 1 obtaining the location of at |east a seco conmuni cati on
unit or tacking unit that is within proximty or a pre-specified radius of
the said tracked unit; verifying whether the tracking and tracked unit have
travel ed a rhéebilkEBMpTRicSERQInititgthgdd Riedity @ossitdy mobildicogmubigationsmits of t he
said verification to the network at the end of the tracking period. 10. The
verificati onhiteedwdcling afsthdrOPRdedrth diiethébdpentes@épeatedly BVE peadefinedi NQ:
retaining a tracking list of all tracking units that are within a

- pre-speci fi afné nthri$s Diintil @@ieAdonhe irikingPetlod 9,48 keCkattnirdckinl iftkr®alfd, 1 st
tracking interval; elimnating or renoving at subsequent tracking

cintervals, ahéidcatmbofie taBkddSunit s dbineddl. HossibRatackigg Linitstwithiiad spdeifie@t report

their location during a subsequent tracking
geographic boundary of the tracked unit are paged to reveal their location 4. For the
first tracking interval 5, all tracking units that provided their location at that interval
are stored in a list 7.At subsequent tracking intervals, a tracking unit that responded in
the first tracking interval and not responding in a subsequent tracking interval is
eliminated 6 as a possible tracking unit. 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. If 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

13
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the tracked unit.

For a unit to report a global location within a specified geographic boundary,

the unit must be able to obtain geographic boundary information and further

determine if its location is within the prescribed boundary . There are several

techniques well known in the art that a remote unit may employ to resolve its

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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To disclose a global location within a prescribed geographic boundary, a PRU at the
geographic location picking up the request must determine if it is within that
boundary before providing its location to the network. FIG. 3 shows a geographic
location with mobile units M;-My. This location is divided into cells (C;- Cy) or grids
( G1-Gn) where N is the total 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 P;, P2, P53 and Ps4. 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 PRUs that could be found in that geographic
jurisdiction. Looking at FIG. 3, mobile user M; will provide its location, latitude and
longitude (Xo,Yo ) to the closest available ground station serving area C, or grid G;.
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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ii1pp a page for the location of PRUs in cell C; or grid G only mobile unit M; may
respond. As M; is the PRU that initiated the search, the ground control station would
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 G;-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 My, (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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instance. The location of PRU M, will then be forwarded to PRU M; M, may also
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

17



10967T& ()- P+l 10%s& ()-P+10% & ()-$ 10% & ()- 10( 10( 10(
| 109 & () - : +&R&&&&&&&C bCI 10% & ()- Y'10% & ()- s109% & ()- 10( 10(

iS%Z ?)1 %@3&?‘“—5%' g " (bClyz10%& () -yz10%&: () - 109%& () PCTAoRL 10
10( 10(10% & ()-( )*))* ++ ++dE:/ 10b 10b@: s1l0%& ()-f, 10%& ()-y&
10%&' ()-Fy& 10%& ()-Fy& 10%6 & () - Fyl0%&' () - ++0+b+-22222xYNC8b 10b
a PRU to the network. This information may simply be the latitude and longitude of
the area where the search would be performed and other relevant information to assist
the network with the search. A PRU may display a map where a user may select a
specific geographic area. From this information the next geographic region where a
possible search for PRUs is estimated 2. This could be the latitude longitude and radii
information of the searched area. Also, the tightest rectangular grid surrounding the
cell having that radii information could also be calculated and utilized. Once that
information is obtained a page is sent out to that geographic region for remote units in
the region to reveal their location 3. If remote units are identified in the paged area 4,
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. 1f no regions exist for
a possible search, the process is aborted, otherwise, the process is repeated until 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 contains 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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means, FIG. 2,26 of the PRU and invoked by the control unit FIG. 2,22 of the PRU as

required. If the network simply provides the origin -latitude and longitude- and radii

information of the region where a search is to be performed, the PRU will utilize these

values to establish if it is within the area defined by the network as shown in FIG 4.

FIG. 4 shows four mobile objects, Object,, Object;, Object, and Objects.

Considering that Objecto is the source and needs to know if any portable remote units

are available in the geographic region of radius R. The location of Objecty is the

origin of the region and the radii information provided by the network for that region

is R. All objects within that radius must respond upon receiving the signal requesting

for their location in the specified radii. Looking at FIG.4, only Objects 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 (Xo0,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 6. As Object; lie on the same line

as Object, the tangent between the origin of Objecto and Object3 is also 6. The

tangent between the origin of Objecto and Object2 is a. Standard trigonometric

equations dictate that the tangent of an angle is the opposite / hypotenuse. According

to FIG. 4, Tan 6 = (y|-Yo) / (X~ X0) for Object, and (y3-yo) / (Xs- x0) for Objects, for

Object; Tan a = (yz-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 © = opposite / hypotenuse where the opposite is (y) -
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Yo ), (¥3 -yo) for Object | and Object; respectively. The hypotenuse is the distance
from the mobile object to the origin; Ro, and Ros for Object; and Objects respectively.
For Object,, the distance from the origin Ry2 = (¥2- yo) /Sine a. Once the distance
from the origin ( XoYo) is calculated for each mobile object, an evaluation could
easily be made as to whether the mobile object lies within the specified boundary and
the location of the mobile object could be provided to the network based on that.
Furthermore, the network may choose to provide an exclusion region or regions to the
portable mobile remote units or PRUs. A PRU in that exclusion region will not
disclose its location to the network even if it lies in the network's specified geographic
boundary . This exclusion 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 PRUSs 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
Cs and the origin is the location of My, with the excluéion zone specified as East, all
the mobile units in G4 or C4 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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The unit next obtains its location 2. This could be done in association with the
network or by using any remote unit location determination techniques such as GPS.
The next step is to determine if the unit is within the boundary prescribed by the
network 3. Such a technique has already been described in the invention. Further
checks are carried out to ensure that remote unit is not in a location reporting
exclusion zone defined by the network 4. The location of the remote unit is provided
to the network 7 once it is esténblished at the remote unit that the subscriber 6
authorized such an action.
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. 1f 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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location of remote units in a geographic boundary may also forward maximum

velocity information. If a PRU is in the region and establishes its velocity is above

what is specified, no response is sent to the network. A PRU may calculate its

velocity by using the equation, velocity = distance/time. At time intervals T) and T »,

a PRU may obtain its location, Y, and Y, and calculate the distance between these

two points, as previously disclosed. The velocity is given by ( distance between Y>

and Y,.)/ (Time at Y,- Time at Y. Such information could then be 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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What is claimed is:
l. A method for providing the location of a portable remote unit associated with
a network comprising:
obtaining the location of the remote unit;
obtaining at the network geographic boundary information within which the
location of the remote unit should be disclosed,;
determining whether the remote unit is within the said geographic boundary
obtained at the network ;

forwarding the location of the remote unit to the network upon determination

that the remote unit is within the said geographic boundary .

2. The said technique employed by the method of claim 1 to determine if a
remote unit is within a prescribed geographic boundary comprising:

obtaining radii information of the said geographic boundary from the network;

obtaining geographic information describing the origin of the said geographic
boundary;

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

calculating from the said angle of inclination the distance between the remote

unit and the said geographic boundary origin;

3. A technique employed by the method according to claim 1 to determine if a

remote unit is within a specified geographic boundary comprising:
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obtaining from the network geographic information describing the said
geographic boundary;
estimating at the remote unit if the current location of the remote unit is within

the said geographic boundary obtained at the network;

4. A method employed in I to further limit the provision of 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 said exclusion region before

providing the location of the remote unit to the network;

5. A method for providing the location of portable remote units that exist within
a prescribed geographic boundary comprising:

re-defining at least a geographic region in the said prescribed geographic
boundary;

requesting in the said re-defined geographic region(s), the location of remote
units that are present in the region;

verifying after each request in a re-defined region whether a portable remote
unit disclosed a global location in the region;

providing to the network upon said verification, the location of at least a

remote unit that revealed its location in the said re-defined region.
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6. A technique according to claim 5, utilized to terminate a request for the
location
information of remote units in the said prescribed geographic boundary comprising:
checking to establish that a request for remote unit location information was

undertaken in all re-defined regions of the said prescribed boundary or a portable

remote unit in a defined region responded with location information.

7. In a communication system comprising:

at least a first communication unit able to provide location information to the
network;

at least a second communication unit able to request for the location of a first
communication unit present within a geographic boundary prescribed by the at least
second communication unit;

the system able to obtain and provide the location information of the at least
first communication unit that is if within the prescribed geographic boundary defined

by the at least second communication unit.

8 The system of claim 7 the at least first communication unit, able to provide
first communication unit location information if it is within a geographic boundary

prescribed by the at least second communication unit;
9. A method for determining that a portable remote unit associated with a

network is being tracked comprising;

obtaining the location of the said portable remote unit or tracked unit;
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obtaining the location of at least a second communication unit or tacking unit
that is within proximity or a pre-specified radius of the said tracked unit;
verifying whether the tracking and tracked unit have traveled a minimum pre-
specified distance;

forwarding the result of the said verification to the network at the end of the

tracking period.

10.  The verification technique employed in the method of claim 9 comprising:

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

eliminating or removing at subsequent tracking intervals, all tracking units in
the said 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.

11.  Another verification technique employed in the method of claim 9 comprising:
maintaining a list of all tracking units that are maintaining a close distance to
the tracked unit over the said period of time.
searching the tracking list at the end of the tracking period to obtain tracking

units that traveled a minimum pre-specified distance with the tracked unit.

12. A communication system comprising:

a network of communication units;
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at least a first communication unit and at least a second communication unit
able to provide location information to the said network;

the system able to determine that the at least second communication unit
maintained a close distance from the at least first communication unit while traveling

a minimum pre-specified distance.

13.  The system of claim 12, the at least first communication unit able to invoke a
tracking mode at the at least first communication unit in order to determine if a

clandestine unit is tracking it.

14. A portable mobile remote unit associated with a network comprising:

means to obtain the location of the portable mobile remote unit;

means to obtain geographic boundary information in order to disclose a global
location at the network;

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 said

geographic boundary obtained at the network;
15.  The portable mobile remote according to claim 14, 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;
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17. A communication system comprising:
at least a first communication and a second communication unit;
the at least first communicatlion unit able to request for the location of the at least
second
communication unit;
the at least second communication unit able to provide second communication

unit location information to the at least first communication;

18.  The system of claim 17 the at least a first communication able to provide
geographic boundary information for location disclosure by the at least second

communication unit;

19.  The system of claim 17 the at least second communication able to provide its
location information to the at least first communication unit if it is within the
geographic boundary for location disclosure specified by the at least first

communication.
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