WO 03/ 060544 PCT/ US02/ 00131 TITLE METHOD AND APPARATUS FOR LOCATI NG MOBI LE
UNI TS TRACKI NG ANOTHER BACKGROUND OF THE | NVENTI ON This invention rel ates
to tel ecowpuwsiesid on services and systens, specifically sechussgomsres and
systens that convey the |location of a nobile unit. The wireless industry is
currently gearing towards the provision of a wide range of |ocation based
services to the general public. Such services wll include utilizing the

| ocation of d&l§uBscriber's portable remote unit to channel a w de range of

| ocati on- based services to the subscriber. For such a service to be

successful , tMETHORAND WHPARATLS: FOR LOSIATING MEBHiUNKED TRAGKINGs | ocati on

information to other comrunication targets of the network requesting such
i nformati on. AMOTEEBvant prior art such as US 5,689, 245, Noreen and al, the
| ocation of a renmote unit is enployed to execute |ocation specific
instructions transmtted to the renote wunit. In Bird, US 5,418.537, a
m ssing vehicle is |located through the use of a GPS receiver nounted on
t he vehi cl e. BAEGRGROENIEOF dHE INVENTdONNg, a pagi ng request is broadcast by
the vehicle | ocation center. Upon receiving the broadcasted nessage, the
vehicle resolves and conveys its location to the service center. |In Buss,
US 5,539,395, a renote unit is presented whereby the unit selects and
di spl ays nesskdeiavantbe felag t¢ felecoromanicasion ofrvicheand sysenes, specificallfrsacihet wor k
provides the wunit with nmessages having a | ocation signal. If the l|ocation
si gnal pi ckedewjebynd 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 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
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1 SUBSTI TUTE SHEET (RULE 26) WO 03/060544 PCT/ US02/00131 wunit is within
the unit's current | ocation, the nessage is displayed, otherwise it is kept
i n menor yWoes/odisspl ay at the appropriate |location. |In Chapommsoiidisi
5,504,491, a global 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
i nf or mat i on AR W‘F'H%Thﬁdfé‘téﬁ“’&ﬁ%@@%’rﬁ’ﬂﬁﬂgﬁlﬁﬁ?ﬁ 'BH‘SBlgyerde? e SRRt i on of
the renote unit reﬂrui red by the network, In Fomukong and al, US 5,918, 159
a location rbEHemeryTar displa dtitheaPprogidglossiem wit h  opti onal bl ocki ng of
| ocation reporting is disclosed. In that invention, a renote nobile unit
obt ai ns it s In GhapmagnUs A56HARL: 2 glebalitptysasd PeRLonNEFEPIHIGYREM DN via the
network to other network units requesting the inforpation. The provision
of such | ocdescahed. Afempieanitohtajng itgglabal iocatien a5 undaterdhe BAWPVithnf or mat i on
provi ded and routinely ér;gdated_b the renmote unit. In all of the
above- di scl sty infagration angslocation infermaetipnes reguited eSuch sigtus infprmatioamay j | i zed by
the system The depl oynent of |ocation services could be quite beneficial
to the gendnciidegnsmergendy conditionorralpyaaheandisign of the respris unjt feayired®dy such
nobile units are usually snmall, conpact and |ightwei ght. These devices
coul d easi | yhebwtwashiceal ed to reveal the |ocation of a nobile user without
t he user knowi ng or authorizing the disclosure of their |ocation. Mst
wi rel ess cornsBomulengianhal, H86,08A39 1 leedtion repodingsateitspaging spsteowithe  net wor k
or general public and the thought of being tracked by a clandestine unit
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



conceal ed in an object such as a car or luggage to reveal the |ocation of
an individual would be unacceptable by the general public. The risk of
abuse cl ewolog/oensust s and rmnust be handl ed appropri ately bycwuset/adast
vendors. In U S patent 5,918,159 that provides authorization for |ocation
reporting, it would be al nost inpossible for the 2 WD 03/ 060544

PCT/ US02/ 00131 t k t t . | ed | ion: [ it t
pr ovi -t he FBteEk NG tnCoalR RaiOeP AT R | PAERAE POITBITEhbuse 1 s

occurring. A need therefore exists for |ocatiqn reporting deyvices in a
opeci 1 0 ge U beRE Griesheh &b BUHS® BRI T AoFt METREUR S P e dtiest . | n
situations where a user .is being tracked, ,the,networkl u@d be able to

det er mi ne wHPHONIPRrENg deviges A fPsejTie Beos[ARRic regionqLFvrp ﬁggf FaOREP¢Hcat i on of
remote units within a specified radius of the user or i acked unit. The

t echni ques et Iagityasionwhgre auser @ea*gév&keﬁe%fwa%ww E“r? 9 in the

i nvention. \Wenever a nobile user is stranded and requires. i medi ate hel p,
anot her nobideermiggwhich nais asg fragkingghe wsspby Aeryneday thp docpiengfirghoter t he user.
The nobil e user may not be aware of the presence of the other nobile party
at that geogwipWnitkinpsessifiedsadimyofghepsergr tpeked upie Thedechpighesgeauiisd ol e renot e
units (PRU) within the stranded area, a distressed subscriber m ght

i mredi at el y psovtidgithe ahoveyregelt ara describrdip therinveption. he prescri bed boundary
specified by the nobile user exceeds pre-specified |imts, the network may
split that ‘Yeangrespmabilepsesissirantied and isawires apapdiale help, anothgesobily t hen be
sent to specific areas in order to obtain the |ocation of portable renote
units in t hageartyeeyexighiotton fasdromrthe lochtinnanf thgrusesf Thapobsniseranay not be

| ocation-reporting unit in a geographic area that is closest to the user
wi || be revealasbfths pnrésenagd 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 improve
subscriber enrollment in the program, subscribers may also received benefits each

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



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 wbassystem nay be charged a fee each tinme the | ecattisoromBil anot her
PRU at a requested geographic boundary is provided to the user. Al so,
users in possession of portable renote units may be charged whenever they

i nvoke the trackin de in their PRU.  To inprpve .subscriber enrollnment in
t he programt[‘%‘ﬁ § g’f‘%?éosﬁﬁﬁt ay é‘@eﬂw&l?fgdu%‘gﬂg’f'f'?t?"é’éﬁﬁ "ett“ioﬂ‘e?‘f hei r |
| ocation is provided to a distressed indjviduyal. Subscribers not requiring
5200 031 060S R Ses VeEsn S FBLANSS 1 BrBE IPIGLEY FHEn AR LPTS AR ey
bl ock such informatign at the netvxorq};. I Situations where a PRU user is
bei ng t r ack&he I95ationSf Higtrackipgunianins rmtpwm&ﬂayerr@@ |2 epRindisines on of the
tracking unit only after both units, have traveled a certain distance over
a pre-speci fqVet2 pemspssiiedmeriodyef tifpe with the trackingnitgnainipiningproxmithiodle proxi ity
to the source during that period. Such distances and el apse tjines could be
set as a St aYHKP Qu""fwhaltﬁé”‘?‘ﬁé%‘tq*%ﬁa‘lc@ adglapse tirgrsicopld be set@g 2 gndart om t he
above there is clearly a need for a system whereby a renote unit should be
abl e to requedhe ndusty fieclpabdefipntrgpkingt her renpte units within a specific
geographic area. The conponents of such a system are described
her ei naf t er . Fram\ig abgybers 4ucleany/awsepfons 13tem Wisretypcmptemait sShawderI ON 1t i s
an objective of the present invention to provide a nobile tel ecomunication
system et rebte tamduess &riliegloeation af othesugrdote yeits| Within @snehidic geegnzpbicredyi si on of
| ocati on

The components of such a system are described hereinafter .



information pertaining to one or nore nobile comunication targets that are
tracking another. It is an objective of this invention to provide a nobile
t el econmuwioaB6@3A4 Syst em whereby a communi cati on source PEITHONIBN a
geographic location may poll for the |[|ocation of conmunication targets
that are present in another geographic area. It is an objective of this

i nvention Vi i gue to report the |ocation of conmunication
units thklé?é?é%éfiﬁgéﬁﬁﬁggh@gundary. It is an objective of the current
invention to provi de adequate technology that would facilitate the

di scl osure of location information of comunication units that are present
in a wder_than notnal ]%eo raphi c.area. ectlve of this

i s.an
i nvent i on ¥ 1§ 2BPBIgFLS oft P “H’ﬁ{‘tfonttﬂgfovlf%ﬁlnﬁf’bg? 66\51)‘7 mMugieaiqlon i nf or mat i on
and geogr hIC bo informatio search could be.initiated for
the prese gele m?fH%‘P?:ﬂd eRipiaug @&%ﬁ"i“@rfm g‘ﬂ@r“?ﬁ HHTE BRSO © gqcﬁtho“t argets. 5 WD
03/ 060544 PCT/ US02/ 00131 SUMVARY OF THE | NVENTI ON The af orenenti oned
obj ect i vednOBatoNPERAINIAR Lo e Rf E\?E"d“%ti}leéo'f‘g’lug'ﬁﬁﬂﬂ?ﬁﬁg?féﬁ'ﬁbﬂe ra %% m t hat can
provi de location informati on pertaining to other conmunication targets
that are ﬁW@@@ht Wi thin a pre-specified geographic boundary . In the
system a communjcatign source may query for the | ocation of comrunication
targets atltig a§ﬁé@i’tf‘ieé’(ﬁt‘b\%‘ﬁbﬁ"&%?"@r‘b‘ﬂﬂﬁﬁ‘é@}lle‘FFﬂéc%h‘fﬂﬁ?F‘E‘éﬁiS@H‘ source nmay
also enter into a node to determ ne if another comrunication unit is
tracki ng iWherebyeammugicating souse Fesidingdm g eeograpbicdowdtion may pgkioetheshoul d be

able to obtain their location using any | i
location of communication targets that are présent 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.

It 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.



rel evant | ocation determ nation technique. This information is conveyed
securely across the network based on system and subscri ber requirenents.
Wien a cwomansisad i on source requires the |ocation infornmecrasondorst
comuni cation targets in a specific geographic area, the source obtains
its location and nmay determne if the geographic boundary of the required

targets is_ wthin,i ryi dii. Although the design could also be
such t hat ?MWT}%W%@% gueries, a comunication 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 overl oadi ng of shared
network r &RGAfprEEENtiongd obigstixesapgthELs asgRf lfi"%‘ﬁ%%ﬁ te’(‘i&‘é!?'f‘%%‘?atgﬂe source may
sinply provide its |ocation_ and geographi.c boundaréai nf.orpati on where
targets shdisiee thet camprayide lpsttian infoppatiop PeaiRpg 19 cther GAMMUNICAHOR net wor k
utilizes its resources and determ nes where and how a search for rel evant
comuni cat REEstsithat geetpEese™ gyithin pereispacifiesizaopranhirRoupdasY sear ch for possi bl e
conmmuni cation targets within the specified geo?r aphic boundary is
conpl et ed, Intthesysemas FNmpRRICAtign SoureramBORHs e EE Fasptiongf cemmppicsion wo
03/ 060544 PCT/US02/ 00131 information pertaining to comunication target(s)
cl osest t otargsts at aspeeidied aepgraphictheundgao dhagsmraunicalipi pusisandyralogntsy t he
source. 7 WO 03/060544 PCT/ US02/ 00131 BRI EF DESCRI PTI ON OF DRAW NGS Fi gure
1 shows a ipéavemade todetemtinglié prathdr ggmmmaicatippanit isgracking 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 2 shows a diagramof a nobile portable renpote unit enployed by the
system Figure 3 shows a diagramindicating how a w der than nor mal

geogr aphiwoasmeosis divided to |locate renote units in thepraramo2/biigure 4
shows a diagramthat is enployed to determne if a renote unit is within a
prescri bed geographi c boundary. Figure 5 shows a flow chart illustrating
the steps that a communication unit .m oy to determne if it is being
tracked by af FH%P"@H&’“PP‘“&fog&?P@’%‘cﬁgo‘h'Y‘%FgﬁrRr/%bﬁé‘F{‘”P‘f PEse2nd f"rfbethe st eps
utilized by a comn ni,catioz}, nit to disclose a global |ocation when the
unit is wt rﬁeﬂgfaﬁrg?@g%éeqcf Iegé?yﬂlé’féﬁ?rﬁ%hi c area. Figure 7 is a flow chart
illustrating how a search for the | ocation of nobile communication units
in a wder than normal pre-specified geographic boundary is carried out. 8
WO 03/ 060544 PCT/ US02/ 00131 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

st andard geographic areas that nay have present, one or nore portable
nobil e users 701-709 as shown in FIG 1. Mbile user 701 is in geographic
region 201 and nobile users 502-506 are in geographic regions 202. O her
nobi |l e portable users exist in the systemand are scattered as shown in
FIG 1.



Geographic | ocation 201-204 may sinply be defined by their |atitude,

| ongitude and radii information or sinply by points defining their

geogr aphiwolouedas y as illustrated in FIG 3. The terrestcraisonatisor k
center (TNC) FIG 1, 801 is used to control the actions of the nobile
system The TNC communi cates with ground based transmtters (GBT) 401-404

and earth b | ] 1 301-302 to relay information
pertaini ng Wﬁﬁ?ﬁf&lw&?@@?@m‘&ﬁ@ the network. Qther functionalities
of the terrestrial network center may include determ ning which

transmtters to enploy to conplete a call and how to prevent portable
renote units fromyreceiving calls, when htg}% are out of jurisdiction.
& UnE

Mil tiple terfi@ye) shawsaganerg schsmadepigipg 8- may be enpl oyed as
required by the system G ound based transmtter. stations (GBT) FIG 1,
401- 404 ar e Td@Hs¢ 6?‘&”5@61‘%"&99%%?‘&@0%@&%‘? ‘Hﬂteflﬁ’?%'ﬁEQYP%ﬁYs(t " portabl e
nmobile wunits of the network, Interface to a fixed tel eghone networ k such
as hone tel dpEsné shayys aghiageam ndieating hont 3 wider g roraglgsographigaredis, sonal

conput er coul d be achieved through the public tel ephone switching network
(PTSN). Sat elivifledds lopateremopte upits in Bk3rdyed by the systemto relay information
to renote areas and also to provide 9 WO 03/060544 PCT/ US02/00131

ref erenced dJiigaf showgs diagragm thatig ewaloxedigdisrmiaaifiasemets e is Witin 41t i | i ze in
establ i shing their geographic |ocation. Comunication between the

satel | ites amescribpd geegranhircbonadaisr k i s achi eved through earth based
satellite transmtters 301-302. A general internal circuitry of a portable
remot e unit RgureRshowsjadlow chan illustratmgithe stepsdiaha commpmication ur@apor t abl e
renote unit consists of an antenna 20 and a transceiver circuitry 21. The
transcei ver esiplayup detgrmpiecigityebeingioackedbysanother wok: t abl e renote 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 to the control unit 22
for furthwoopoesessi ng. The transceiver al so receives porcahise2/o@|spt e 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

Sored int ﬁ%ﬁt\ﬂﬁo@iﬁgaﬁﬁeﬁﬁﬁﬁtqﬁeﬁé@5’§%ﬁﬁﬁ@%%§b&% 1s LQ? ol ude a ¢
Random Access Ve store

PRU dat a. aee%iﬂém%g OF B affrl piem 1 e R genae with HROSYen Rt BAPIURY The

di spl ay 23 | resent PRU i nf or nmat | a us di 0 neans
24 is used f‘B %ﬂ“n%’?'gf“l CSHS‘S’F 0 e@’éorﬁﬁs%"é@g@ re‘ﬂOtF)RUtsré§UP)g§ L%’e to assi st
the network in deternlnlng its gl bal | o u any |l ocation

det er i nat i c?ﬁatfeé"n‘,iﬁh'""lj%hé’uf PWids 8eoeiPp ‘cé‘ﬁ?f ée"f ?Og FASSES' Phe
network. As a PRUis carried from one Iocatlon to the, other it nmay obtain
and provi de 9t rediorabls Mo SR ALY, resrectively-drrosraghis reeinms 281 -¢ffere net wor k. As
stated in one of the objectives of the invention and |IIustrated in FIG 1,
a portable S@ﬁﬁé@ewahlws that mpy bavg Prsgens; QG195 ByereRoFtable mobilsusgrsppyj ng
vehicle 601, could be tracked by a clandestine unit 510, such unit

conceal ed | WOVFRP as dowpin FIG. suMggFei%@rml i iggeegrgphyssip 20 baidarebrleo- i n

anot her geographic region trying to keep track of the 10 WO 03/ 060544

PCT/ US02/ 00 usars 5Qdrédtearp ingeegrephigsgiony202. may have conceal ed unit 510 in
vehicle 601 to track subscriber 701. As nost portable renpbte units are

smal | and cdMperanobilaegrtabinpsars exissinthe siigemandian sodttered as shompde Fitbdr 701

know ng of such activity. As vehicle 601
Geographic location 201-204 may simply be defined by their latitude, longitude and

radii informat—ion or simply by points defining their geographic boundary as illustrated
in FIG. 3. The terrestrial network center (TNC) FIG. 1, 801 is used to control 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 tq 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) FIG.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 they poll for it. As
PRU 510 dweaBoemss4its |ocation to the authorized party, wPrhg/ysazoosnay
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 deterrine jt they are bejng tracked by another. unit. In the
current invéh reaﬁei%'égrwg}gf?wﬁ %g? ?O“EP“'HW"%B‘?'W mppuliZEdn octivate the
tracking feature provided in PRU 50 I. This coul d be achi.eved i nvoki ng
t he appr opr ieé'taE“S%f'lSﬁ'&et"i sfﬁgfflﬂ%@gﬁ'q"n%°mwbwfatwa?zsﬁwee'ﬁ?'&satg,h%a'bdf tg%’/he PRU. In
tracking node, a tracked PRU FIG 1 501 sinply alert a user in
possessi on dfound@etyorcis aghipyethipygh epxﬁlégaqu)gag{ﬁf{tgﬁavsm%qrﬁ%%- % of any

tracki ng device -PRU 510 -that has resided within a pre- specified radius
of the tracI<°eC’PF&'J,‘"“W"%‘ﬁ‘f%ﬁoﬁﬂﬂ%blﬁwﬁﬁmi‘?%’\?&%gl‘glﬁ%rﬁﬁr‘ﬁ di st ance.
Paranmeters such as el apse tinme, mninmmdistance travel ed and tracking
radii coul d shews ixFlgs2.alhe paitablg gmele Wil sonsisir efapgntepna 20284 RiUARSCEXSER ur e coul d
be invoked by the tracked PRU or a request could sinply be forwarded to
the cl osest cifewitnid!. Teritapsseivencrcpign resgivenand trangmighnortable Bqisuner f or med f or
the tracked PRU. In tracking node the geographic |ocation of the tracked
unit, FIG lnfogoationjvin the pnt¢nnad0.«Qn wegipt %isnefonw@ngmg?eéﬁﬁiaed #8undary where
a search for possible tracking units 510 could be initiated. Over a period
of time and iatelligence gettion is extsected and senittethe gprgrod upbgiefor Birthemprogessing. he
geographic location 201 where the tracked unit 501 resides for all

| ocati on- r efherttansegivendliogessivich portableaemgte pgit inferimativo from dhreyconwoldingc| ose t hei r
| ocation. The geographic boundary required to establish tracking could be
set as a st D2dprockskes it} rel fodvanld iCB/rOfEd tH thCTFtwebNidibd 8tenna 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 neter radius of the tracked unit
over a 1 wplos/sisaet ch. As the tracked unit 501 is noving, PCIFAISOMMG1B1 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 co nicatjon units within at geqgraphi c . boundary woul d
di scl ose tW@Fl‘%atf"ngfluﬁFﬁ%er‘ﬁi’ E@’eicﬂ’?"S?lﬁE’c‘?'b#%c‘Bﬁ%ﬂagp®ot°6r€°lf ncluded in the
di scl osed iru‘or, rraéi)on to helng el i mnate errors Bhat nm occrdr'1 when a
tracked unfybscrifer (1. fis maghportableremate Ynits;ar small@pd compact Lexgaiid, g ot a hi gh
vel ocity. This exercise could L be done at fixgd ti.me interval s and over a
pr e- det er nF#EY be h‘ﬁ‘éefb%‘rﬂ?ob‘ﬂ?“b?&"b%’@lﬁ‘f‘?g’c“gtoff’HS aptifitsr Asyehicle 401 coul d be
mai ntai ned of all the PRUs that responded within the specified geographic
boundary d&pYeheiaom gpe loratiopithige nat %‘Blﬁ‘é'é‘iﬂjéﬁ’ts will hepabletodpseiyedocaprys t hat
where in the list at the first tracking interval and not responding in
| at er i nt effemmation FomPRIES K whepeyst gy Bl {95 #sABPRUSIGdReIpGS ihits. At the end
of the tracking period, if there are any units in the tracking |list and
the nini rruﬂﬁcwcavdmtwumog%%éy,mpaﬂamwgwn e dasatienatsvhsedher 60 units are
deened to be tracking another and are reported to the requested party. The
m ni mum t r AitheytphpirRuiogimtion it istof penaseimppranee ghat g spbs¢ribsf inpoesessid rj sk of
identifying communication units that reside in a fixed geographic boundary
over the tphekiHd sheud belablstoglsteanipg & thayarabaing traskedsby anpber ung. Innaxi num ti me
limt nust be set for the tracking exercise such that if the m ninum
di st ance i thersgtrent irventiancsubsicribéry01 wali attanyrpoipkinitiont actieatq thatrkdking process i s
aborted. If such a tine is not maintained a PRU could be in the tracking
nmode i ndef ifeatureprpyiddthin RRUEHEI. Thisicoulthbe aghiayed by inyolingthoappropriael G 5.
According to FIG 5, once the tracking node is invoked at a search unit,
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 WO 03/060544 PCT/US02/ 00131 nobile conmunication unit trying
to identiwg ipossibl e nobil e communi cation units that are tcagksomgoianot 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 | ocation, of thlgot.racked unj

t is. obtajned 3. Possible.t ' it
W thi n a spelitrsgForBliiEs bl dastiRadry T Sind oS BRbstmiA ot FofkiRhagea 1o
| their location 4. . he first i ng .int .5, all, tracki
i t5. that pPSRAY. T VATl b Bhcked ket a) Briesedh s, 271 o7

7. At subsequent tracki jntervals, a tracking unit that responded in the
first tracki M5 PREEAPEPOLRdavE: haLSd 08 R EPRFoPTaIEds iock Hih ey PSP
interval is elimnated 6 as a .possible tracking unit. If e tracking list
o oty At HRyOEHGLR T GHERO B Wi s cRrriee tbtaskel PE AT e o | A
test 10 is next perforned to verify that, the tracking units jn the |ist
travel ed t heURi 19 dissiassihelr insptione Gnlyjcomgprisatiqnyunits within that geqeraPRICy t hat t he
tracking units traveled the m ninum di stance 10, they are reported as
tracki ng uni beunderytyaulddiscigse their ocatign. Timing infermation ¢ul alspte inqludedinyc ki ng
units have not _yet traveled the m njinumdistance 10, a check is done to
est abl i sh i f theidisclossd informatiop s¢ helmeliinaie eras that ggx agpun yhen gtracked unie i s | ef t
to establish tracking 12, the process is aborted, 13, otherwise it is
repeat ed 2. RlGrdxiGhiin pvehigle 6! that ismoving at ahgh yelegitki Tys exgreésgeseawldt o ensure
that a PRUis not in tracking node indefinitely. As previously indicated,
PRU may i nvokedansiasfixaditimsdnigivels@nd gver @ prpedetarmingd time perinda At thgdirst éimeesi di ng
in its imedi ate geographi c area have been tracking it. This would help
reduce net woimtervalen liso eehldibromaintaingh ef alhttie BRUS thet nesppndtddnyithpe thie specifiedst at us

Q

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



signal may sinply be forwarded to the network. In circunstances where a
tracked PRU cannot performthis operation, a ground control unit may be
enpl oyed wo dasi5y4 out the tracking operation for the PRUpamd/sozpmst any
findings to the PRU. Maintaining a list of all tracking units at the first
tracking interval is efficient as it 13 WO 03/060544 PCT/ US02/ 00131

reduces storage, space and processing time. Lt is .also possjble.to maintain
a list of aI'f‘g‘?]"?icf’g’"l“}'iﬁt‘%{'r‘@‘wyf%itﬁ%5“%&2’9%%@? nga‘%gcé’g’é‘i)‘gﬁfﬁ{'?f’ B8ndary of
t he tracked Hni t throughout _the ent i.rtg trackin gr geess. At hg end of the
process, t helhftjak trackinggnesher, Thepeqrgh unjy ‘é’??ﬁeﬁ’ées\lg‘?e KA OVerPre-definefied ¢ hei r
| ocati on over a, Pre- specj fied d%]]s]t ancge trav ge(g Rg he tracked unit. For a
unit to repdime ptegyalihuntyl feepd ghingfra "}%P&f@‘g Jif pegrel Badingdie®aboundar y,
the unit nust be able to obtai n geographic g) undg_ry i nformation _and further
det er mi ne i fthe fosatfagof thedracked upitigabiamads. Bossible traskins paituihiya speqified o ar e
several techniques well known in the art that a renote unit_nay enploy to
resol ve its Se9apiHapenndany of theitrgpked unih ateipaged;tp gevad ity IRcatian A FO5G ng it s
| ocation. Once the PRU obtains its |ocation from whatever technique, that
i nf or mat i on first tracking jnserval §, gbirackingrunithtbatipieiideddbeir Ipgatige aghdMe™alni t h t he
invention. Apart fromdetermning if a renote unit is being tracked, other
uses exi st fase staref dmplig 7uMisubsegueny tsackipg dntervals, jadragling pnigthatgesppudediiv u| ar
geographic location. For instance a distress subscriber at a specific
gl obal | ocath¢ st tregking] intetvpl and mot respoR¢iBEN; & subseguant edkingdntgrakis | n t he
i edi ate geographic area. Furthernore, a subscriber mght want to know if
there are arsliminai¢d/6 airpossible trackieg ynithitke trasking gt inempty gpasyitfagldag geogr aphi ¢
| ocation. By specifying the required

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
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| ocation and further information such as radii information, the network may
provide a portable renote unit with the location of portable renote
targets twatosmses4€l osest to the PRU and in the geographi ecaresazsqpeci fi ed
by the PRU. For a sinple search where the geographic regi on does not exceed
a pre-specified limt, a page may si rrply be sent to the required region
for all umtsmthereglonto di scl ose eir cat on A§ uld be
i nef ficient recdﬁciﬁéﬁ’éaa‘:é?acﬁé?q %’B‘feéS‘?fa’ett‘r'B? 3‘ AP 80515 Qimpdyaina 8r°£ﬁﬁo
boundaries to _reveal their on, searches in these aregas uld be 14 WO
03/ 060544 P& ArOWHAA 2 PfFa‘?%@Q <QERPYs BoHIOG H?“‘Fﬁ'é R
situation, the network may sinply split the wd % |nto sub regions and
recur si vel y thesalitg tragking H"é’c‘fsérc%ftﬂ?e(ﬁ‘?d(?f theRpgcess, te g?‘t g EHSedi®- r egi ons t hat
are close to the origin before extending to geogra ions that are
further awagleterrgngiwaich yaits rapagied thair lacgtion 9¥sh2 pFersheGM %’%?‘%E?‘?‘E?&ﬂ' Yeogr aphi ¢
boundary, a PRU at the geographic |ocation picking up the request must
det er m ne i thejteacked ugtt hi n t hat boundary before providing its location to
the network. FIG 3 shows a geographic |ocation with mobile units M -\
This location |sF@aMneté@lreipmteg@g¢1|1@ca(lmwﬂ@mﬁ spicifipdiggagraphisiboapdanihere N i s
the total nunber of cells or grids, also known as region. Each region
coul d be detherai nyst beablq tatomamcgsogrwzm@bquuew iermation and fafther nat i on or by
distinct points that define the grid. Look at FIG 3, cell C is
defined by detdimige ifitatngatiangs withinithe paesceibrd H%ﬂ@g'fﬂt (Ehsreias¢ ssvergl i on i s that of
nobil e user ML (Xo,Yo). Gid G is defined by four points P,, P2, P3 and
P4. Subsequéachnigeds|velldmdwy in thearathat aiefoicauitinraytehmwioy t sesblivoits as shown i n
FIG 3. FIG 3 depicts a wi de geographic area. Gound stations

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 FIG 1. As shown in FIG
.3, a di swoasserb4nobil e user M may need to find where amotrhEo2/pasty 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

di ct L bi d I i on,
| 2t1 tude. andenrERigedes y@xﬁw%or?ﬁnmawﬁwaﬁ%iﬂe Sk %s?é‘ma UG station
serving area Cl. or at ed terrestrial

technol ogy W ‘f"dﬁrearg"c'ﬁ[otsgé LBy a'fcffﬁ‘fur?'é YS‘}F'}’ E)O' ﬂéegg‘i?gg in that area

as shown in FIG 1 oun statlon up this , 1t sends a
page for al ISfttEdR F@;reg'é’% aﬁ@gasé\}? 8‘8?“5 bte ée %’gﬂ’éﬂ\gﬁ%éﬁ%gﬂﬁﬁj‘aary 15 WO

03/ 060544 PCT/ US02/ 00131 surrounding nobile unit ML, FIG 3 to disclose
their | ocat i"e#ionsSAt ArefUthAIAMaY- i nf or mati on coul d sinply be specified by the
| ati tude and Ion itude of unit ML and appropriate raqd?&,laﬁgor tion. For

the very fi rodise Eué§l°ba'sl?ﬁ9H°'P‘é(8ﬁ“P 3P lgF‘Eﬁﬁa ogn fance R as
shown in FIG 3. APRUWlthlnthat area wl | ¢k up.the signal and

det er ni ne i feepgraphic Igration picking “Q;S‘é’dF‘i‘ie@dn‘w‘sh%t‘?m"R '§B'S withig gt gy ound st ation
specifies rid information for the first cell, Gl, a PRUwII have to

det er ni ne i fooprdapy kedorgprayiding itsdocation i@ thy n%\ﬁ%fhd%%ﬁﬁ shows aggographicyng 4.
According to FIG 3, when a ground station sends e for the | ocation of
PRUs in cel |loc@momwngmoallmm@MnmeTBvq lecaign §s c}wld?ﬁhlyto CF&%&)n@N) oAgrifl] is the

PRU that initiated the search, the ground control station would make the
det er mi nat i dFicha whisted is thoriotahmymber efgedip ot griglsi alscdinowp agiregion Bachmt i on for a
possi bl e search. The geographic boundary information of cell C2 or grid &
will be 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,Yo). Grid G is
defined by four points Py, P,, 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 PRUs 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 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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provi ded for the next search. Subsequent searches will include increnmenting
the radii information to from CL-CN or grid boundary information from

G - GN untwb 03/08RW wi t hi n that geographi c boundary respone@sTarsoEyEEEM
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. | 0 tﬁe origi OE bi l e nit ML, (Xo, Yo).
The radii ofSUSoHdEne R le upit My, ﬁf@ S UHBP 15y lospbion SHFLOUBIY e f 1 st cel | ,
Cl. The grid s usually the tightest rectanqul ar, boundary.defining the
cell. As tH OW?‘@"GP“%@WP ‘ﬁégm@eqt‘yrtﬁ“efa}““ %’P‘L‘gi’%wﬂ‘iﬁ)ﬁ%gt%h%“%descri bed
hereinafter, may also . be specified if jt is required. that PRUs in certain
areas shoul FPREPrids &dji Jfarmatign. F °f§‘6é(?riy st requfdt g‘?mﬁtﬂg‘bfmaﬂf“t Youdght be not
to increase the next geographic_area on a subsequent _E)aﬁg but ﬁpl it the
entire geogrbsps dstenssRpsshownip §1G daf PRUGYitA thapgrea, Wyl pick yrothe sigpal” si ze. Each
region could then be paged, starting in areas that are closed to the
origin. Thiagd defamming,d itdpyyighip thejspecihiqdrgadih Alsp, Hhg gspund;statipp spesifiee;
| ocation. 16 WO 03/ 060544 PCT/ US02/00131 Considering that nobile unit M
i s initiati ragidinfommation ferdhe firsics|liff e a BB il have todsteamige fiitdties pyithinghe imedi at e
area, a relevant ground control station will send three qosgages. The first
page wil | cawidiGlhepndag PoP2.dh pel R3g Acgosding to FGe3s wherea grgund siabioB s¢ndlst he area a
second page will be sent to cover cell C2 or grid Q. Examning FIG 3, the
next PRUs exiage fostheyodationef FRUEIn gell Gr orgridd: cohygmotilepadimaysent out for
cell CG3, PRU,L M2 and M3 will respond. If grid 4 is specified PRUM, M3,
M4 and Mb wirkdpond Sysdvidis tHEPRU hatauitiated thetseasth, sheaaround contiol stadont weidd ect t he
unit closest to PRUM, which is M, in this instance. The |ocation of PRU
M2 will thermike theotetwamihetiont and PRin\he ndwll regipp -gaidi 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 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 systemrequirenents. Using the
system awoneiss4 possessi on of a PRU may check for the exiratsezem3or ot her
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 utiljze this systemt.o request for t | ogatio f bile units in
anot her geo&oéﬁﬂfr@%tgﬁi“boﬁ?ﬁgH?:'hM;iésq?'git"}%a Sfﬁrﬁp?ofﬁf’??bi%ﬁ?r%bgﬁgmf)tgr i nstance,
checking to see.if .there are PRPS at th& of fice.or iﬁ]ousqe or _an | ocati on
of interest WIS jOMefiafaKaa Seypterauad Gerpre! ol m SEHG Ui PR&Stor mat i on
such as nunper_ of PRUs responding,. | ocation of PR nd rel evant

i nf or mat i onrﬁ‘@cﬁ'\’jﬁgf‘%“d‘% °PYF'§EI‘E&‘ %fgw‘sq)‘e nQ Uy A %’gﬁ%ﬁ?’rﬁﬁﬁec%@oase to
participate to have their |ocation i scl.osed when earch is initiated.
Subscri bers SﬁWdQF%W‘HS’F S¢rY “b‘F‘HE’kceBrcgﬁﬁgri‘@é%gsx?‘ﬁf"é“gaﬁ@a ’dveé‘eéiplgﬁil tinme at
the network. A subscriber to the service nay be charged a fee ach tine
the system i¥ishryin &l o8 g Es- Q0EHHPREGS sii’f‘f/‘?‘itg‘éf&"l?gbiplw’éﬁéﬁfm’ﬁhe above is
shown in FIG 7. According to FI.G 7, the geographic information of the
area where aW‘Hé%?P%W-mﬂ“d%d%%ﬂ%‘l"‘éd?’éw?el\’bgh”gé‘% Wilhrespand: Ther st obt ai ned.

This information could be provided bl\]/ 17 WO 03/060544 PCT/ US02/ 00131 a

PRU to the rseupdcrutrofsaton willoieneseleetiheranjt dosssitg PRYE Ninwhich is My dsthisn d

| ongi tude of the area where the search would be perforned and ot her
rel evant i nfiestange-iTde lecatiensefiPRU Mp il then b forwairdedytotPRY) Mo M idpay alsopRU may
display a map where a user may select a specific geographic area. From
t hi s i nf or nechpesa tq tequaseler thgavmberih PR Us éiitsaieagid the groundsenralsiatietear ch f or
PRUs is estimated 2. This could be the latitude |ongitude and radii

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 information could also be

cal cul at edoanmeostd | i zed. Once that information is obtai nedraispaga3i s 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

i nfornmati on rded. tq.the network 5 ce borted 7. If
no renote Grﬁztl'gtoé "qt‘ﬁ%'htﬁf'? g’rfnﬁt'(f“rfgayaﬁuggyi’ tﬂ}ﬁ@ﬁ%‘@%"ﬁi""&ﬁﬁ% c%o establ i sh
if there are an inin cel ri hi.ghe t he hanto be
sear ched 6. ”fefar%/f’owﬁr‘eéﬁ? 5 jear e'f ﬁn%fg@g 031%& e@ﬁ'ﬁd’ff”‘m‘@" Bidss i s
aborted, otherw se rocess eated unti |l taphic cells or
grids have aMgeluork ‘g ‘ﬁﬁ?’c'ﬂ héépgﬁ "&acy%hsé’ yé‘fmag?o”?’lfeéeo? ‘éserr'g g’é “thits.
Whenever a portable renote unit receiv age to djscl gse |ts | ocation
g‘éﬁ“?/tm"tthg

within a spRd fq@agrg%gﬁraﬁﬁr@mw O§EPAIC I WSk at i on and

attenpts to determne if IS hi n that boundary As ned bef ore,
the PRU nay Pesshlesearchior Pr]wsé%%ﬁﬁ‘fnaFeéc?aﬁ‘éﬁo‘H‘éP"eﬁth'aﬁ'&’tdFéﬁﬁ‘gt \é‘g’ﬁ‘ﬁ FH wel |

known in the art to obtain its geographic location. |f the boundary

i nf or mat i on infpERgtion efithgyearehed pres- V(HF‘?( thedightestyectapgulapgnid sygpunding Bet  of poi nt s
- latitude and | ongitude for that region - defining the geo raphi c region,
the PRU wi | Il hawing thatgeditinfosmation cpuld alse@aﬁleﬂa%a%wtlﬁm PRes thgfeogr aphi ¢
boundary and provide its location to the network based on that. The points
may sinply a@tp trpasion fiscobidinid i nagis dentavt tathet Beeeraphig ecgigndor ispgterwsiieinyal ues
within which a PRUshoul d respond. Such a procedure would be stored in the
menory 18 WheD8gios eosveaptigir isaiyn( 1fyemotgwatisare mewified ipthe ppgadipecadRyU and

i nvoked by the control unit FIG 2,22 of the PRU as required. If the

net wor k si mhay infermatioeis ferwardsd icgthﬂnetWath % anddheaprdeesoingbartedd- Ifand r adi |

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 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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information of the region where a search is to be perforned, the PRU wi |
utilize these values to establish if it is within the area defined by the
net wor k awolbows4in FIG 4. FIG 4 shows four nobil e obj ects/tGop/enB1 ,

bj ect,, Object2 and Object3. Considering that Qbjecto is the source and
needs to know if any portable renote units are available in the geographic
region of radius R_ The | ocation, of jecto is the rigin of e region
and the radiTeansFiEAhes etjrfhep?%k}iaa%w?}ggatbﬁ@‘crf@tmwﬂfb‘?- At “}"e"dﬁt‘gf’f’ is R
Al objects within that radius nust respond upon recei Vi t he signal
requesting EaHredHEe netosk sigRlY provides “éep%'éf'\“h{‘g'&‘q"éﬂgﬁ’.“g‘ﬁ'@gﬂnﬁéa“i‘t FI G 4,
only Object3 and Object2 exist in the regio spchfi e‘s alnd,woul d respond
to the page.informafion of ghe regien Wherep searghds tohF pedanmpd the, URY il utilize thesey g
station they will all receive the signal for location disclgosure if in the
region. To egdugpqesiablish if i éswithinthgareaidalined by thegiesrerk pedorr i lGehch  nobil e
object will obtain its location and calculate its tangential information
fromthe specifiFdd 4eys fymmedik objgcts: PRisCtvdObiechePhisetziansORIES: sour ce,

Cbj ecto. The tangent of an angle is usually the opposite/hypotenuse.

Looki ng at FGapsideringhatiQhiesémis thesowree srednsedstth knyy if @y pertablegpiagte unifhd

(oj ect,, and that angle is 0. As oject3 lie on the same |ine as bject,
the tangent dseavedlabie irrtbe geographic aqgiatts)feedivs Rarfdhe taspiéan o Qbjechlishe 0. The
tangent between the origin of Qbjecto and Cbject2 is a. Standard

t ri gononet r i wigireefithe iegion and the sadii infhematioh grovised bntheattwerk nthatregiont he
opposite / hypotenuse. According to FIG 4, Tan 0 = (y,-yo) / (x,- xo0) for
bj ect, and i§ R3AU@pjetts WiBin the yadiwrmBbiespang updroreceiding thetsizndtaequestiag(y2- yo) /
(X2- x0). Once the inclination or tangent of the object to the originis
cal cul at ed, fohthenlixhtoncie thefspediiedobdie tooking atHdGdy ondy Pbisote butl @Bisitt y be
calculated by using the sine fornula -Sine O = opposite / hypotenuse where
t he opposi t eexiss in(the regib@ 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 Object2 is a.. Standard trigonometric
equations dictate that the tangent of an angle is the opposite / hypotenuse. According
to FIG. 4, Tan 0 = (y;-yo) / (x;- x0) for Object; and (y3-yo) / (x3- x0) for Object;, 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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WO 03/ 060544 PCT/US02/00131 Y. ), (y3 -yo) for Object , and Object3
respectively. The hypotenuse is the distance fromthe nobile object to the
origin; Relom@mdsRe3 for Cbject, and Object3 respectivel y. pCRarsotbyiect 2, the
di stance fromthe origin Roe = (y2- yo) /Sine a. Once the distance from
the origin (XoYo) is calculated for each nobile object, an evaluation could
easily be nade as ether the nobile.opject lies within the specified
boundary ande° )’I(Wéy‘bgq,’%"é’ﬁ‘ W%@tgﬁwftge@bf@e&ypgtgmsa 'Sbtge E‘F‘BK‘/‘i"ded to the
networ k based on that.  Furtheroor t net wor.k may _choose t rovi de an
excl usi on rg‘af“otﬁe Bﬁog\t]ee%tp%?ﬁgot %Orf%%%m%ﬁ%ﬁ%'%ﬁt'laﬂxp tt’éesﬁer‘fﬁi"gy'or PRUs. A
PRU in that exclusion region will not_disclose its |location to the network
even if it FPeQbjesh:thrdisiancaden: the aigin Reiel- gabgingshOrce Bie disass . Thi s
excl usion zones may be specified sinply as glri d points anywhere in the
paged regi oﬁfomthagrl&nﬁﬁpge)liséﬁc'-d#tﬁd fon eachmapillp objectoanrevaluption capld t he origin
contains information that will indicate to PRUs in the region not to
di scl ose t hetsilylbe ot avtoivhethetrtbymgbide gbiest lieswaithin thrispecified bowlatyrandf t he
origin. Considering FIG 3 as a further exanple, if a request is received
in that regitherodatipn pfibe mobid dbeet efuldrbsiprpded v the nefwadidbased odhatand t he ori gi n
is the location of ML, with the exclusion zone specified as East, all the
mobi | e uni t Fuither@drepthe @4twark thayr choesete prohide pe erpdustontregieli rabgiens td theat i on i n
that area. Upon detecting the exclusion zone information in the signal
only the nolpbitablambbife remotetuhies MNPRIUsOA PRIU inithalt excdusemlregidrewill dtobcat i on.  Agai n,
such exclusion zone information may sinply specify sub region(s), where
PRUs shoul d disolose ieveation toathe ndtworiitevenif itHiein the mdtwonk's speeifeti gpographid | zed by a
remote unit to reveal its location if it is within the geographic boundary
speci fi ed bypoiddaryndhwaxklusidhanesay bd spstifiebdimplyss gadpoiat hnypvhelraundar y
information specified by the network 1. This information may consi st of

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
C4 and the origin is the location of M4, with the exclugion 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
i nformation. 20 WD 03/ 060544 PCT/ US02/ 00131 The unit next obtains its
| ocati on WO oBhbes4coul d be done in association with the netraardsomooiby usi ng
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 ah,l:l,ead%/J geﬁn descri.bed i,r}‘thhe i nvention.
Further chE€R@itapd obinsiits docgiin 2 Shisqer]d Be fopgn psshgipton it the s not in a
| ocation reporting exclusion zone defined hy the network 4. Tge | ocati on
of the rendteBVerkpEby wingagy remete upilogatian felepypation t‘iﬁﬁ%‘@“‘istsu‘ihs"s@f abl i shed at
the renote unit that the subscriber 6 _authorized such_an action. It could
be made nmanb®EKistaprgto determmrif the writis withingths boundary pregrsibeBethe ney receive a
request to establish tracking. A PRU may not respond to any tracking
est abl i shi ngtwarkdt $uch @ technique has alseady begndsseribsd iy theventiondidrthef i s only
possi bl e when the tracking and tracked unit are in notion. If a network's
request is ¢haeks areccagripdpt fognsurg that rempsejuait §§ nok inp logatige spPEEi ¢ | ocati on, the
PRU s response coul d be based solely on the requirenents of the subscriber
-whet her suwxhlusion Eene definesl hyitbe nepwatk §r Thedpcatinn piibe remptewigs eroviged | nst r uct
the network to relay certain information to nobile units in a specific
geogr aphi ¢ todui nstwork A ance ihfssstallishesiat Wisutmote mait thatthe pubseriher6 t o t he
geographi ¢ boundary information and beanmed in the specified geographic
regi on. Theautlwrigat suclP®Usctinoul d deternine if they are in the specified
boundary before alerting a subscriber as to the content of the nessage. In
ci r cunst anclésoudhler made rsaridatornyi tharalliPRU grevebthsir dovatadn gngetheRigceize an not i on and
a request is received for the location of the

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
al so provide additional information such as its velocity to the network.
Thi s m ghwolehmsas party seeking help to establish if theypcmasbziodigl able to
catch up with another subscriber in the region which help was sought.

Al so, a party requesting for the 21 WD 03/060544 PCT/ US02/ 00131 | ocation

of renpte units in. a geographi c boundary,may al so_forward. maxi num vel ocity
i nf or mat i on.°@HoRe Ff(‘)gtleé‘gitsdgtaﬁ&ogr f%‘?“ﬁ‘#‘&y é’§¥ 5‘%‘? foﬁg\é\%faf‘g"%I ocity is
above what is specified, response i.s sent to the network. A PRU may
cal cul at e 1 vEoeREPGREPRdPn,Y APRUE M HE RERnaPe SH2bGagsds Elgol Bt Encer ¢ me. At
time intervals T1 aﬂﬂ T 2, a PRU nay, obt ai g 'lhﬁ’éul ocat ”coe‘]t .Yl and Y2 and
cal cul at e t REhatisspPesHicd: MRSeRORYT it $5aL1Q the REEVRK; Yy Grots y di scl osed.
The velocity js given by ( distance befween Y2 and Y1.) /_ (Ti e at Yz2-
Time at Y1. VEQEW ?%?S&gr‘r%? st weYRlRr iy FetisseimsyAtine rialel s dior k. 1n
situations where a PRU cannot perform any of the tasks described herein,
t he networ k 2RV BBY abtainiits docatipna ¥} oKl Yaang calalpts theitance BetVERLINgSEd f unct i ons
performed at the network and forwarded to the appr pg)arni ate communi cati on
target on cdéWppeinisos.proviougimdisslossiobvetretty isgivendy{ Jistanggbatweed Y2l ai ned i s:
1. Anmethod for providing the |ocation of a portable renpte unit associ ated
with a netod Rﬁ-gbﬁmlf: 3q\?ng:letéﬁnr§%b infpranation gquldihenbe pravidedtahee unit ;
obtai ning at the network geogr a}Phi c boundary information within which 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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| ocation of the renote unit should be disclosed; determ ning whether the

renote unit is within the said geographic boundary obtained at the network

; forwar dwo@3bbis44 ocati on of the renpte unit to the net woPKTIS0200131

determination that the renote unit is within the said geographi c boundary
2. The said techni que 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 Whai#s <imedShat i on of the said geographic boundary from the

network; obtainin ogr aphi ¢ i.nfarmation scribing the origin of the

sai d geogrlaphi émﬁ%‘?ﬁﬁ@égﬂ?)’ﬁﬁ’ﬁltWP%‘Pﬁa}ﬂWgﬁdfrﬁo%fm’igﬁsé?‘i'ﬁa‘{wgih of the said
renote unit to the said geographic boundary origin; calculating fromthe
sai d angl & FWArkeempiisingson t he di stance between the remote unit and the

sai d geographi c boundary origin; 3. A technique enployed by the nethod
according to cPépining theogatiop Phihpgemate Witk appte unit is within a specified
geogr aphi ¢ boundary conpri si n%: 23 WD 03/ 060544 PCT/ USQ2/ 0.0& 1 obtaining
from t he net woPRaigE8gtabsneework generaphichiuriencinfosmatipn; Withig whig g‘ﬁeographi c
boundary; estimating at the renpote unit if the current |ocation of the
renot e unilecatian off therfemote wnit shoyldibeydistdessdhi ¢ boundary obtai ned at the

network; 4. A nethod enmployed in 1 to further limt the provision of renote
unit | ocation 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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to the network conprising: obtaining at the network, exclusion region
information within which the renote unit should not provide its |ocation

t he net wowb;03detses m ning that the renote unit is not in tireTamozomsc! usi on
region before providing the |ocation of the renote unit to the network; 5.
A nmethod for providing the | ocation of portable renote units that exi st

within a prescribed, geographic boundary ¢ ri.sipg:.re-defining at |east a
geogr aphi ¢ regi oﬂb‘P‘ﬂ‘“gﬁ‘@ggg‘?Betﬁ?r sgg?grgg%lc B&g@?%%&gcr'b%dﬁ?ﬁ‘f © requesting
in the said re-d%fi ned %Feogr aphic region(s), the location of renote wunits

that are pr&&&RPhGPOURdaTY,eqi on: verifying after each request in a

re-defined regi on whether a portable renote unit _disclosed a pbal

| ocation in the FEHHRE atﬁ?edﬁ?‘ﬁﬁeh@‘tftgh‘? FreTeRtlogaion of e Fenwly Ef“(/‘é?"%‘l“cati on,
the location of at least a renpte unit that revealed its location in the
sai d re- def theegidgsggraphic WWB@?’GS‘S@@F‘P@W@S‘OZ/ 00131 6. A technique
according to claim5, utilized to termnate a request for the |ocation
information of renote units in the said prescribed geographi c boundary
conprising: checking to establish that a request for renote unit |ocation
i nf or mati on4was Ararshadamplpyed ingl to furgheg Emittbiprpwgion akremptetunit lacation pr escri bed
boundary or a portable remote unit in a defined region responded wth

| ocat i on i nt@thaaetwerk 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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7. In a communi cation systemconprising: at least a first conmmunication
unit able to provide location information to the network; at |east a
second cowwmuioest4 on unit able to request for the | ocati orcafusa2/biisst
comuni cation unit present within a geographi c boundary prescribed by the
at | east second comrunication unit; the systemable to obtain and provide
the location information of the at .least. first conmuni ca{.i nunit that is
if within tRe pré’sg‘f?]?%‘é’ﬁa@% p&i9 'admgoﬂfﬂlfﬁﬂptﬂ'é?‘f‘ﬂ%ﬁreqﬂvt K&t | east
second comuni cation unit. 8 The systemof claim7 the at |east first
comuni cati &faN t, able to provide first comunication unit |ocation
information if it is wthin, a, g{eogtaphi c. boundary  prescribed by the at

| east secondnfematign PERmotsHniH nithe §id preseabedogsopraphic BRUSHRRY GPMBIYMat a
portable renpte unit associated with a_network is being tracked

conpri sing; obt aftckge E"rf‘étal’b%‘é'ﬂqtéﬁe%FSttf?Tée@%tF&“‘ﬁ&cﬁ%I‘@%F%'Bf‘é"aﬁmi t or
tracked unit; 25 WO 03/060544 PCT/ US02/ 00131 obtaining the |ocation of at
| east a secdnderiekemingl! cadelngd ragions ok the said prespribed boungary of apefiablsi n proximity
or a pre-specified radius of the said tracked unit; verifying whether the
tracki ng andemetepkitin adefinedyggien respapdedyitiy logatinrafermation. speci fi ed di st ance;
forwarding the result of the said verification to the network at the end of
the tracking period.

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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10. The verification technique enployed in the nethod of claim?9
conprising: retaining a tracking list of all tracking units that are
within a woasepised fied radius or region of the said tracked/usoz/toiat the
first tracking interval; elimnating or renoving at subsequent tracking
intervals, all tracking units in the said tracking list that do not report
their location during a subse&uent t racki nglp interval, validating at the

end of the tracRYRBingdelptionakat leastasgeand sommupigation upit of agkingynif ¢ e

tracking list and.a m_nimum di stance s travel ed the tracked unit. 11.
Anot her vethat lsd‘éﬁhi“b!?fo’élé’étpiﬁfﬁﬂ'@'séﬁ%ﬁ%fé ug ?Ifrt?"n%*"qi‘é‘ic%ﬁmbtf claim9
conprising: maintaining a list of all tracking uni }s that are maintaining
a close di stanc¥riyng vagherthetracking and tragked unithave tavgled amiginys prer e,
searching the tracking list at the end of the tracking period to obtain
tracking epfcifisddiancer avel ed a mi ni num pre-specified distance with the
tracked unit. 12. A communication systemconprising: a network of

communi cat i on ufdrvardingghevigsull of the 5aid Aertlesptionstythauptwark apthe prdafithey £ r st
comuni cation unit and at |east a second conmunication unit able to provide
| ocati on i treekimgRariod to the said network; the system able to determ ne that
the at | east second comrunication unit nmaintained a close distance from
the at least first conmunication unit while traveling a m ninum
pre-specified distance. 13. The systemof claim 12, the at |east first
comuni cat il®n uhhe veaificasion techmigagkemployed 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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tracking node at the at least first communication unit in order to
determne if a clandestine unit is tracking it. 14. A portable nobile
renote urwo oamensed ated with a network conprising: neans troTasvaNN3t he

| ocation of the portable nobile renote unit; nmeans to obtain geographic
boundary information in order to disclose a global |ocation at the
network; neans to provide the |ocation of the portable nobile renpte unit
to the network uaplesst alétsecommatication tufiedndtan eagiarst@nd eommbanitaionenibt e unit is
within the said geographic boundary obtained at the network; 15. The
port abl e nolbledo p@wide ¢ocatichonfbigionh @o theaaidndrvorkiavi ng means to further
determne if location disclosure for the renote unit is prohibited at a
speci fic geogr apisgstéinuble & detdpminertioat seratlieng sédofd teamaiiiication anit he net wor k;
27 WO 03/060544 PCT/ US02/00131 16. The portable renote unit of claim 15

havi ng nmeansndifaifédy 1o didtshcy fbmchd 3t Idadt firlteomaiuniRbtionaume Whalkitragelingans t o
further determne it its velocity is within the network's prescribed

vel oci ty befaqhigintliny ple@begfiddidistdme€at i on to the network 17. A communication
system conprising: at [east a first conmuni cati on and a second

comuni cation unit; the at least first comrunication unit able to request
for the |ocation of the at |east second comunication unit; the at | east

second commyni catrhgy st df chith §2,1tRe ANQYI ISt RRGAMEaGH TR EbRAS ifBke 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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unit location information to the at |least first communication; 18. The
systemof claim1l7 the at least a first comunication able to provide
geogr aphiwolwwedas y i nformati on for | ocation disclosure bycrhsoatoiBeast
second conmunication unit; 19. The systemof claim 17 the at |east second
comuni cation able to provide its location information to the at |east

first conmunjcation unit if jt js.withjn the eogr aphj ¢, boundary for
| ocation di s osUh&PLTRbY emalg ugy Of%'"hl aé(%tme%f‘? Pr V&%ﬁ%ﬁ!ﬁf"’&'ﬁ’fﬁ%n. 28
the network and having means to further determine it its velocity is within the

network's prescribed velocity before divulging its location to the network

17. A communication system comprising:
at least a first communication and a second communication unit;
the at least first communication 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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