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ENOVSYS LLC, a California Case
limited liability company,
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Plaintiff, INFRINGEMENT

V:

AT&T MOBILITY LLC, a Delaware | DEMAND FOR JURY TRIAL
limited liability company, and AT&T
MOBILITY II LLC, a Delaware
limited liability company,
collectively doing business as AT&T
Mobility,
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For its Complaint, Enovsys LLC alleges:
The Parties

1. Plaintiff Enovsys LLC (“Enovsys”) is a California limited liability
company having a place of business at 269 South Beverly Drive, Suite 951, Los
Angeles, CA 90212.

2. Defendant AT&T Mobility LLC is a Delaware limited liability
company, having a place of business at 1025 Lenox Park Boulevard NorthEast,
Atlanta, GA 30319.

3. AT&T Mobility II LLC is a Delaware limited liability company,
having a place of business at 1209 Orange Street, Wilmington DE 19801.

4.  Defendants AT&T Mobility LLC and AT&T Mobility II LL.C
collectively conduct or do business under the name AT&T Mobility, and are
herein collectively referred to as “AT&T Mobility” or “Defendants”.

Jurisdiction and Venue

5. This is an action for patent infringement arising under Title 35 of
the United States Code as hereinafter more fully appears. This Court has subject
matter jurisdiction over this action pursuant to 28 U.S.C. §§ 1331 and 1338.

6. Venue is proper in this judicial district pursuant to 28 U.S.C. §§
1391 and 1400, because AT&T Mobility has consented to jurisdiction in this
district, has induced acts of patent infringement in this district and, on

information and belief, engaged in acts of patent infringement in this district .
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Factual Backeround

Enovsvs and its Intellectual Property

7. Enovsys has engaged in consultancy and development in wireless
technology, and owns intellectual property related to such technology.

8.  Enovsys is the assignee, and the sole and exclusive owner of all
right, title and interest, in United States Patent No. 6,560,461 (hereinafter
“the 461 patent”). |

9.  The ’461 patent was duly and legally issued by the United States
Patent and Trademark Office (“PTO”) on May 6, 2003. The named inveniors of
the *461 patent are Mundi Fomukong and Denzil Willoughby Chesney. A copy
of the 461 patent is attached as Exhibit A.

10,  Enovsys is the assignee, and the sole and exclusive owner of all
right, title and interest, in United States Patent No. 7,925,273 (hereinafter
“the ’273 patent™).

11.  The ’273 patent was duly and legally issued by the PTO on April
12,2011, The named inventors of the *273 patent are Mundi Fomukong and
Denzil Willoughby Chesney. A copy of the *273 patent is attached as Exhibit B.

12.  The ’461 patent relates to the use of portable devices and services
that are commonly referred to as location baséd services (“LBS”) - services used
to locate a portable device (e.g., for tracking or navigation purposes) or to

provide the device holder with information relating to the holder’s current
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Jocation (e.g., the names and locations of nearby stores, gas stations, restaurants,
etc.).

13.  More specifically, the 461 patent relates to permitting a requester
to obtain the location of a device (and a user of the device), or share that
location with another requester, while denying a requester the ability to access
the location - i.e., the inventions provide a novel and efficient means for
selective dis.ciosure of location.

14.  The 273 patent relates to methods of using time information to
determine whether to establish or update device location information in a
communication system.

15.  The LBS offerings of Sprint Nextel Corporation and its subsidiaries
are authorized under the 461 and ’273 patents.

16.  Sprint Nextel Corporation and its subsidiaries are required to, and
do, mark their LBS product offerings, giving notice of the 461 patent and its

continuations, divisionals, and continuations-in-part, such as the *273 patent.

AT&T Mobility and its LBS Offerings
17.  AT&T Mobility is a leading provider of telecommunications

services in the United States and the world.
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18. AT&T Mobility’s wireless networks and services cover most major
metropolitan areas of the U.S. AT&T Mobility serves more than 95 million
wireless customers.

19. AT&T Mobility offers to sell and sells LBS applications for use on
its telecommunications network(s) that include privacy features that allow
location information to be selectively denied.

20. The LBS applications offered by AT&T Mobility include but are
not limited to:

o AT&T FamilyMap

) AT&T Navigator®

. AT&T Navigator® Global Edition
° TeleNav Track LITE™

® TeleNav Track™

. TeleNav Vehicle Tracker™

. Xora GPS Locator™

o Xora GPS TimeTrack™

21. The devices offered by AT&T Mobility that can implement LBS,
include, but are not limited to smartphones.

22.  AT&T Mobility’s LBS applications can be generally classified into
two categories: Mobile Originated (MO) and Network Initiated (NI). Mobile

Originated applications reside on a subscriber’s mobile phone and request his or

5
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her current location. Network Initiated applications include all other applications
requesting the subscriber’s location that do not reside on the subscriber’s mobile
phone. Some LBS applications can make use of both Network Initiated and
Mobile Originated functionality in order to offer unique services.

23, Network Initiated LBS are typically used by businesses, such as a
fleet management system for a courier service.

24. Mobile Initiated LBS are typically used by subscribers to find their
current location, or local or personalized information based on their current
location, from their handset.

25. Maintaining the privacy of its subscribers is of utmost importance
to AT&T Mobility. Consequently, in a non-emergency situation, every location
request for any of AT&T Mobility’s subscribers is checked against that
subscriber’s privacy settings.

26. A key difference between commercial and emergency location
determination methods is that commercial methods requife the explicit consent
of the subscriber being located.

27. Emergency location determination methods disclose the location of
a subscriber’s device to certain requesters in emergency situations even if the
subscriber has not explicitly consented to disclosure.

28. In general, AT&T obtains a subscriber’s explicit consent by

requiring him or her to opt in to each LBS application prior to sending any
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location data to the requesting application. If a subscriber has not explicitly
opted in or out of a specific LBS application, AT&T sends an Advice of Privacy
query to the subscriber to obtain his or her consent.

29.  Advice of Privacy (AoP) queries are sent as Short Message Service
(SMS) messages to subscribers” handsets. Subscribers have the option of never
opting in to any Content Provider application, or deciding whether or not to
allow themselves to be located on a case-by-case basis. In the latter case, an AoP
query will be sent to the subscriber for every location request.

30. AT&T Mobility offers to sell and sells LBS for use on its
telecommunications network(s) that implement methods that use time
information to determine whether to establish or update device location
information.

31. By combining a sufficient number of independent location requests
with the times at which the requests were made, it is possible to determine the
subscriber’s route over the duration of the requests. The number of such requests
needed to effectively track a subscriber depends on the situation.

32. To enable desired or required mobile tracking and prevent
unwanted location requests, AT&T Mobility has implemented limits on location
requests at both the application and subscriber levels.

33.  Atthe application level, AT&T Mobility restricts which

applications are allowed to make location requests, the rate at which locations
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can be requested (defined by number of requests per second), and the number of
requests that can be made in a period of time.

34. At the subscriber level, AT&T Mobility allows subscribers to
establish privacy rules per application that allow or deny location requests
during specific days and times as well as restrict the frequency and number of
location requests per defined time interval.

35.  AT&T has known about Enovsys’ "461 patent and its relation to

AT&T’s LBS technology since at least January 2010.
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First Cause of Action

(Infringement of U.S. Patent No. 6,560.461)

36. Enovsys re-alleges and incorporates by reference the allegations set
forth in paragraphs 1-35 above.

37.  AT&T Mobility has been and is directly and/or indirectly infringing
the *461 patent by making, using, offering to sell, and/or selling LBS and
devices that can implement LBS for use of AT&T Mobility’s network.

38. On information and belief, the infringement of the ‘461 patent is
willful.

Second Cause of Action

(Infringement of U.S. Patent No. 7,925,273)

39.  Enovsys re-alleges and incorporates by reference the allegations set
forth in paragraphs 1-35 above.,

40. AT&T Mobility has been and is directly and/or indirectly
infringing the ’273 patent by making, using, offering to Séii, and/or selling LBS
and devices that can implement LBS for use of AT&T Mobility’s network.

41.  On information and belief, the infringement of the *273 patent is
willful.

1

/1
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Praver for Relief

WHEREFORE, plaintiff Enovsys respectfully requests that this Court

enter judgment in its favor against Defendants and grant the following relief:

a.

~ A judgment declaring that Defendants have directly and/or
indirectly infringed one or more claims of the 461 patent and/or
the 273 patent in violation of 35 U.S.C. § 271,
A preliminary and permanent injunction, pursuant to 35 U.S.C. §
283, enjoining Defendants and their officers, agents, servants,
employees, attorneys and all persons in active concert or
participation with them, from any further acts of infringement,
inducement of infringement, or contributory infringement of
the 461 patent and/or the 273 patent;
A judgment, pursuant to 35 U.S.C. § 284, awarding Enovsys
damages adequate to compensate Enovsys for Defendants’
infringement of the 461 patent and/or the 273 patent, in an
amount to be determined at trial, but in no event less than a
reasonable royalty;
An order, pursuant to 35 U.S.C. § 284, finding that Defendants’
infringement has been willful and deliberate and awarding to

Enovsys up to treble damages;
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e. A judgment, pursuant to 35 U.S.C. § 284, awarding Enovsys

interest on the damages and its costs incurred in this action;

f. An award of pre-judgment and post-judgment interest and costs to

Enovsys pursuant to 35 U.S.C. § 284,

g. An order, pursuant to 35 U.S.C. § 285, finding that this is an

exceptional case and awarding to Enovsys its reasonable attorneys’

fees incurred in this action; and

h.  Such other and further relief as the Court may deem just and proper.

Dated: June4<£-, 2011

Respectfully Submitted,

Connolly Bove Lodge & Hutz LLP

.."." Wy, ‘/
/-Biru_t;fe”;(}/.(éfnaf;man

Attofneys for Plaintiff,
ENOVSYS LLC
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Demand for Jury Trial

Pursuant to Fed. R. Civ. P. 38(b) and Local Rule 38-1, plaintiff Enovsys
LLC hereby demands a trial by jury on all issues so triable.
Respectfully Submitted,
Dated: June 22 , 2011 Connolly Bove Lodge & Hutz LLP
V ///B/?uc}g'(}. Chapman

Attorneys for Plaintiff
ENOVSYS LLC
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AUTHORIZED LOCATION REPORTING
PAGING SYSTEM

CONTINUING DATA

This application is a continuation-in-part of U.S. appli-
cation Ser. No. 08/905,674, now U.S. Pai. No. 5,918,159
filed Aug. 4, 1997, the disciosure of whicl is incorporated
herein by reference.

BACKGROUND OF THE INVENTION

The field of the invention is lelecommunication services
and systems, specifically such services and syslems that
have he ability fo locate a remote unit using a telecommu-
nication network.

Today, portable mobile telecommunicalion devices such
as cellular lelephones, pagers and olher handheld informa-
tion receiving devices are utilized by a greater cross section
of the population since they are relatively inexpensive to
acquire. Normaily information from z communication
source is transmitted to a subscriber in possession of a
handheld communication information receiving device at a
remote global location. The caller or source of information
dials a number and a communication channel is set up for
communication with a remote receiving unit such as a
handheld communication device. Currently there is no infra-
structure in place whereby a caller may request the location
of the remote receiving unit from the network. The caller or
communication source cannot defermine where a message is
sent.

SUMMARY OF THE INVENTION

The present invention is directed to a communication
system using 2 network of signal transmitting and receiving
units and remole receiving units. Information about the
location of the remote receiving units is employed by the
system.

In 2 first separate aspect of the present imvention, a
network of signal transmitting and receiving unils and at
least one positioning transmitter for transmilting positioning
informasion communicate with a remole receiving unit. The
remnote receiving unit is capable of selectively providing
secured and accessible remote receiving unit position infor-
mation to the network of signal trapsmitting and receiving
units,

In a second separate aspect of the present invention, the
foregoing aspect further includes a terrestrial contrel station
and ferrestrial signal transmitting and receiving stations
andfor satellite signal transmitting and receiving staticns.

In a third separate aspect of the present invention, a
network of signal transmitfing and receiving units includes
means for determining that the location of a remote receiv-
ing upit is requested. A means for locating the signal
transmitting and receiving unit in the network which is able
{o communicate with the remote receiving unit is employed
with & means for reporting the location of that unit.

In & fourth separate aspect of the present inventiosn, the
positioning information of a remote receiving unit is pro-
vided to a network of signal transtaitling and receiving units
with the informalion seleclively secured by the remotle
receiving unit from inquiry to the network. The remote
receiving unit may be capable of communication with at
jeast one positioning tramsmitter and capable of two way
communication with the network of signal transmitting and
receiving units to disclose a global location to the network.
The network may include satellite units and terrestrial units.
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In a fifth separate aspect of the present inventiom, 2
method for divalging or blocking the location of a remote
Teceiving unit associated with a petwork is contemplated.
The method includes receiving authorization at the network
to block or divulge the location from the remote receiving
unil, receiving a requesl at the network for the location of a
remote receiving unif, identifying the source of Lhe request
if required, transmitting the request and the identification of
the source of the request by the network to the remote
receiving unit for authorzation and responding to the
request according to the authorization. A sensory signal may
be transmitted from the remote recciving upit until trans-
mitting the positional information is successfully completed.

In a sixth separate aspeet of the preseni invention, &
method for updating a network of signal transmaitting and
receiving units about the posilional information for a remote
receiving unit includes providing positional information
about the remote receiving unit to the remote receiving unit,
comparing the positional information with pre-selected
active arcas stored In the remole receiving unit and gener-
ating a sensory signal al the remote receiving unit if the
comparison is negative. The network may be updated with
the positional information of the remote receiving unil.

In a sevesth separate aspect of the present invention, a
method for transmitting a message {0 a remole receiving unit
by a nelwork of signal transmilting and recelving units
includes configuring the message o include the addresses of
at least selected signal transmitling and receiving units of the
network and transmitting the message o a series of signal
{ransmitting and receiving units of the network in series. The
units with a selected address beams the message to the
corresponding coverage arcas. The message is then recon-
figured to eliminate the address of the receiving signal
transmitting and receiving unit before it is re-trapsmitted to
a subsequent signal transmilting and receiving unit.

In an cighth separate aspect of the present invention, any
of the foregoing aspects are conternplated to be combined.

Thus, i is an object of the preseat invention to provide an
improved communication petwork. Other and further
objects and advantages will appear hereafter.

RRIEF DESCRIPTION OF DRAWINGS

FIG. 1 shows a global satellite paging network.

FIG. 2 shows a block diagram of the remole receiving
upit, or pager.

FIG. 3 shows a flow chart illustrating the operation of a
paging nelwork control statfon each time a caller request for
the global position of a remote receiving unit.

FIG. 4 is a flow chart illustrating the operation of 4 remote
receiving unit when a global position is resolved in an
attempt to determine if the remote receiving umit is out of
their paging area. ‘

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

The present system will consist of sateilites [2] in space,
communicating with earth based stations[4] and the remote
receiving unit [8) which may variously be referred to as a
calf receiver or pager. Ground based transmitters [10] will be
employed (o transmit pages o the remole receiving unil [8].
Terrestrial network control stations [6], will be employed to
effectively conirol the activities of the eatire global paging
network, The system will be developed such that a remote
receiving unit operating under an existing paging syslems
will work., Thus, a network of signal transmitting and
receiving unit is developed.
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Upon subscribing to a paging neiwork a subscriber selects
global areas (pre-selected paging areas) where they wish to
receive paging messages. The pre-selected areas, pager ID,
paging protocol and other relevant information of the remole
receiving unit are stored in the data library of a paging
control station[ 6] for all pagers utilizing the paging network.
The remole receiving unit [8], will periodically resolve a
global position from signals transmitted from sateilites and
earth based communication means. The resolved global
position wili be perfodically utilized o updale the petwork
each time a user is out of their paging area or each {ime the
paging network requests a remole receiving unit to disclose
their global position. This will enable the paging network 1o
know the exact global location of a remole receiving unit
whenever the need arises. Messages received for a remote
receiving unil are processed by lhe network and iransmiited
to the global or active area of the remote receiving unit.

To initiate a page, & caller or communication source may
use any regular communication device such as a telephone,
personal computer to access the paging network, The caller
may add specific codes to 2 paging message o enable the
paging network to disclose the global position of the remote
receiving unit after the message is transmitted, The calle’s
message is firstly processed by the local telephone swilching
office {9] before transmission to the paging control station
[6]. The paging contrel station [6] will be employed lo
control all the activities of the network, Upon receiving a
paging message, 4 paging control station decodes the mes-
sage for relevant information such as pager ID and deter-
mises if a caller requires the global position of the pager.
Other relevant information such as the paging protocol of
the remotke receiving unit, pre-selected or preferred world-
wide areas to receive pages and the current active arsa of the
remote receiving unit are retrieved from the paging coatrol
station’s data library. The paging control station [ 6] validates
the current active arca of the remote receiving unit with the
pre-selected arcas to receive pages. If the current active area
of the remote receiving unif is valid and within a pre-defined
time interval the message is transmitted to the remote
receiving unit. If the current aclive area is invalid (remote
receiving unit is out of pre-selected paging area) the mes-
sage is not transmiited to the remote receiving ugil and the
cajler is notified. In instances where the current active area
of the remote receiving unit is valid but the remote receiving
unit has not updated the network with H#s current position
over a pre-defined time period, the paging conirol station
will encode the message stch that a request will be placed
for the remote receiving unit fo update ifs current active
global position. As each subscriber of the paging network
can only travel a limited distance by air, land or sea within
a pre-defined time interval; the paging network, based upon
when a remole recciving unit last updated their global
location will select appropriate earth based stations and
space satelliles {o transmit the message 1o the remote receiv-
ing unit at specified worldwide locations. The remole receiv-
ing unit upon receiving this signal will disclose their global
location.

As a user travels from city to city or country to country,
the remote receiving unit will periodically resolve a global
position from signals transmitled from satellites and earth
based communication means. This information will be uti-
lized by the remote receiving unit or user in possession of
the remete receiving usit to update the current active area
held by the paglog network for that remote receiving unit.
Also, the remote receiving unit will store this information in
its memory such that future resoived global positions could
be validated against this information to ensure that the active
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area currently beld and utilized by the paging network to
transmmit pages to the remote receiving unit is not outdated.

Once a control statior determines where a message will
be sent, the conirol staticn determines the best possible way
1o transmit the message. With a knowledge of the geographi-
cal distribution of all earth based satellite transmitters4],
ground base iransmitter stations[10] and space satellites{2],
the paging conlrol station[ 6] will encode a message such that
the seguence of transmission of the message will be
included. The I of all the ground stations or space satellites
that wili be employed in the message iransmission chain will
be encoded in a chronological order and the message wiil be
rouled fo the first ground station. This slation could be an
carth station thai transmils direclly to salellite[4], or a
ground based transmitter{10]. For example, afler a paging
control station encodes a message and delermines which
stations (earth or satellite} should transmit the message, the
message i routed to the first earth station. The flrst earth
station could either transmit the message directly o satellite
or beam ihe message to their coverage area. Subsequent
stations that receive the message decode the message and
determine if other staticns are required fo trapsmit the
message. If other stations are required to transmil the
message (he current station re-encodes the message so 2s (o
eliminate itself from the message transmission chain before
refransmitling the message to the next station. By
re-encoding the message an earth station or sateflite station
will prevent subsequent stations involved in the message
{ransmission chain fo retransmit the message back to that
station. If an earth station or satellife determines it is
required to broadcast a message, the message is beamed to
the area covered by that station. The transmission chain
conlinues until the last station broadcasts the message and
acknowledges with a status signal which is sent back to the
paging conltrol station, Upon receiving this signal, the
ground control station can alert the caller that the message
was successfully sent. Therefore, with 2 knowledge of the
geographical distribution of the paging network’s earth and
satellite transmitiers, and a knowledge of the current active
area of a remofe receiving unil, a ground conlrot paging
station could effectively encode a caller’s message to
include all sateliite and earlh based stations that will be
employed in the message transmission chain. This will
eventually minimize the risk of a sateliite or earth based
trapstitier from being overloaded.

Once a paging conlrol station[6] receives 2 message [rom
a cdler, the conirol sialion, delermines if the caller requested
the global position of the remole receiviag unit. The control
station then verifies from its data Hbrary if the posisioning
discosure feature for that remote receiving unit has not been
blocked by the subscriber, Bach remote receiving unit will
have a special code whercby if identified in a caller’s paging
information, will allow the paging contro] station to disclose
the remote receiving upit global position. If such a code is
not detected in a caliers message and the caller requested the
global location of a remote receiving unit, the caller will be
immediately notified thal their request was not authorized by
the subscriber using the remote receiving unil. A subscriber
may change their positioning disclosure code at anytime and
reveal such informalion only 1o individuals who could
acquire informalion regarding their global whereabouls
from the paging network. The paging network will only
override Lhe users request and disclose a subscribers global
position only in an emergency circumstance. Also the net~
work operation couid be such that a petwork might disclose
all locations whenever 2 call is placed to a subscriber and
subscribers may opt not to have their location disclosed.
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If the positioning disclosure feature is blocked for any
call, 2 message is sent to the caller Indicating that the
subscriber does not wish their current global position dis-
closed. If the positioning disclosure feature is active, ihe
control station retrieves the coordinates of the remote receiv-
ing wnit global position and encodes that information before
transmission 1o the caller. Such {nformation may describe
the katitude and longitude of the subseriber including a more
simplified information stch ns the country, city or town were
the message was sent. The steps carried out by the control
station during this process are best ilfustrated in step 1, FIG,
3. In this ilostration, the pagiog coatrol slation upor receiv-
ing a pagiog message decodes the message and checks if the
message includes a request for the remote receiving unit
global position. If such information is oot required the
message is processed normaily. If the remole receiving unit
global position is required and the positioning disclosure
code is defected, the remote feceiving unit posilioning
information is retrieved from the data bank of the paging
control station. If the information retrieved from the paging
control station’s databank is vnavailable or out of date, a
request could be made that the remote receiving unit dis-
close its current position. If the control station establishes
that the positioning disclosure feature is blocked for that
message, the caller is immediately notified with the appro-
priate message. If the remote receiving unit positioning
disclosure feature for the message in process is active, the
positioning information of the remote receiving unit is
processed and transmitted to the caller and the caller’s
message is processed for dispateh to the remote receiving
unit as previously disclosed.

A communication source may request the unit to disclose
ils position to one or more communication targets. Upon
receiving this signal the caller may be alerted and location
information of the unit may be selectively or fully relayed to
the respective communication targets, In instances where a
communication source does not have direcl access to obtain
a subscriber’s location from the communication network,
the source may poll for the Jocation of a remote unit by
including specific informalion which when received by the
remote receiving unit will reveal the identity of the source
and a request for the location of the remote unit. The remote
unit may either accept or decline to this request by trans-
mitting specific information back to the paging network
which will reveal or block the location to the caller.

In another scenario a remete uni! may disclose location
information 0 2 communication largel such as & remole
compuler or ferminal via the network. In this situation a user
selects or specifies the destination ID of the communication
lazget, which may be a computer or lerminal address. The
jocation of the remote unit is resolved and transmitted 1o the
communication targel via the network with the appropriate
information if available. In a distress situation a subscriber
may use this feature to alert the network with Jocation and
relevant distress information which when received by the
network could enable the dispatch of an emergency team to
that Jocation. Other service industries may utilize the net-
work o allow for certain types of information that are
location dependent disclosed to their site. For instance a
caller driving on 2 highway and in full view of an accident
may simply disclose that information through the joput
panei and the appropriate suthority could be notified of such
an event happening at that location. In a rainy, foggy or
highly congested traffic area a subscriber in possession of
this unit may rclay such an event to the appropriate author-
ity. Furthermore, subscribers may use this featurc at any time
to log their locations at their home compuler or any relevant
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Interpet site by selecting or specifying the appropriate ID or
address Tor location information dispateh.

For positioning, the remote receiving unit will be pre-
programmed to periodically resolve a position from signals
transmitted from saiellites and carth based communication
means. At least the remote receiving unit should have the
means 1o provide the paging network with positioning
information. Some of the satelliies and earth based trams-
mitters used to transmit paging information could be
employed to transmit referenced positioning signals to the
remote receiving unit. Aliernatively the Globai Positioning
System well known in the arl as GPS could also be utilized
by the remote receiving unit to resolve a global position.
Iowever the remote receiving unit should have a means io
resolve a global position from L-band sigaals transmitted
from at least one satellite, depending on the resolving
technique employed. GPS is currently being used to provide
worldwide positioning information to mobile users around
the giobe. Such posilioning information has an accuracy of
aboul oge hupdred meters and could further be improved to
an accuracy of five meters if referenced signals frem ground
based transmitters are uiilized in the resclving process. A
fully operational Global Positioning System includes up o
24 satellites dispersed around six circular orbits. The dis-
persion and inclination of the satellites is such that at least
three or more satellites are readily visible from most parts on
the earth surface. In a typical example, for a remote receiv-
ing unit to resolve a pglobal position, the remole receiving
unit need to soive for two variables of position, latitude and
longitude. The satellites, equipped with atomic clocks act a5
a beacon and trapsmit signals that tell the remote receiving
uait where it is and what time the signal was sent. From this
informalion, a remote receiving unit can delermine how far
il is from the salellile by comparing the lime sent with the
time received and multiplying by the speed of light
{distance=velocity * time). Since there is a bias between the
GPS time and the user’s lime, a third variable time will be
required. Having three satellites in view at any point in time,
a remote receiving unit will be able to solve for latitude,
longitude and time. For three dimensional positioning a
fourth variable and sateilite will be requized. Upon resolving
a global position the remote receiving unit could update the
aetwork with its present global location or the remote
receiving unit could alert & user when they are out of their
active or preselected global areas o receive pages.

The remole receiving unit (FIG. 2} will receive messages
transmitted from satellites and terrestrial based transmitters
through the trensceiver [101}. The conmecting circuitry
[102] of the remote receiving unit, controlled by the CPU
{108], will route satellite based signals via 202 to the
sateilite receiving means[103] and terrestrial based signals
via 203 to the terrestrial receiving means{104] The con-
necling circuilry may include a Biler arrangement and a
swilch thal wil} allow L-band or satellite frequencies 1o pass
via 202 and terrestrial or Ultra High Frequencies to pass via
203. This signals could either be paging message signals or
global positioning signals. Therefore depending on the pre-
loaded protocols and initialization data, the CFU will drive
the connecting circuitry [102], satellite receiving means
{103], terrestrial receiving means [104] to scan and process
specific frequencies.

Satellite signals are processed by the sateliite receiving
means [103]. This unit will process global positioning
satellite signals and satellite message signals. The satellite
receiving unit will include satellife signal amplifiers, mixers
and fifters that will convert the L band global positioning and
message signals received from the connecting circuit [102]
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to an appropriate level for efficient processing by the decod-
ing circuit {105], The satellite receiving means circuitry is
weil known by any one weil skilled in the art. The operation
of this unit is controlled by the microprocessor or CPU[188]
via 206,

The CPU determines the appropriate intermediate fre-
quencies and outpul signals thal will be generated by the
satellite receiving unit [103]. This is based on the initializa-
ton parameters pre-loaded in the ROM [110] of the remote
receiving unit. The CPU conirols the satellite receiving unit
via 206, and the output signals produced by the satellite
receiving urit [103] are rouled via 205 to the decoded 105}
for inlelligence extraction and error correction. Decoder
[195] is controlled by the CPU {108] via 209. Transmissicn
of data directly by Decoder [185] or Decoder [106] to the
CPU input port via 210 is determined by the CPU. If the
CPU determines salellite messages are of high priority
Decoder [105] is signaled via 209 to transmit data directly
to the CPU via 210 and Decoder [106] is signaled via 213
1o temporary hold iis date. Decoder [106] will store its data
in the Temporary Store [107] via 211 for later retrieval by the
CPU. If terrestrial based signals are of a higher prority
Decoder [105} is signaled to temporary hold its data. Again
each decoder could be equipped with a store elimisating the
use of the Temporary Store[107] If a decoder is not
equipped with storage means, (he decoder could download
is data via 211 to the temporary data storage while (he other
decoder will transmnit directly to the CPU via 218. If multiple
decoders are required to decode multiple satellite and earth
based signals (message and positioning signals), the CPU
could again determine when each decoder should transmit
it’s data to the CPU’s input porl, with each decoder equipped
with the appropriale storage means to temporarily hold it's
data until such transmit instruction is received from the
CPU.

Terrestrial based signals will be processed by the terres-
trial receiving means [104]. This UHF or VHR signals will
be routed by the connccting circuitry{ 102] via 203 to the
terzestrial receives[104). Again, the terrestrial receiving unit
will include Ultra High Frequency (UHF) or Very High
Frequency (VHF) amplifiers, filters and down converling
ciccuitey to process the signal from 203 to an appropriate
level for efficient processing by decoder[106]. Direct trans-
mission of data from decoder 2[106] to the CPU via 210 will
be controlled by the CPU. The operation of this part of the
receiver will be similar to the satellite recsiving end.
Therefore, the CPU[108] will control the operation of the
connecting circaiiry, the satellite and terrestrial receiving
means, The CPU[108] will have the abilily to determine
exactly when a satellite or ferrestrial message or positiening
signal is received and processed.

Once the CPU completes processing data from a decoder
1106,207], the CPU relrieves data from the temporary data
storage[107] for processing. As previously staled mulliple
decoders could be employed. In: this situation each decoder
will have the ability to store or held its data temporarily or
use the temporary storage [107] until signaled by the CFU
to transmit data directly via 210. Relevan! communication
links will be added to interface the newly added decoders to
the CPU[108], sateilite receiving unit [103], and the terres-
trial receiving unif 104]. With this technique ali message and
posifioning signals transmitted from either satellite or earth
based communication means will be eventually decoded and
pracessed by the CPU, with rarely any message being lost or
corrupted in this process.

To copserve receiver power, the CPU could be pre-
programmed 50 as to control the connecting circuitry [102],
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the sateilite receiving module [103], and the terrestrial
receiving module[104}, to process positioning signais peri-
odically. In this situation only paging messages (voice and
alphenumeric) will be allowed to pass, while positioning
information signals will be pericdically blocked, If a paging
message received requires the remofe receiving umit fo
disclose its curzent global location, the CPU[108] upon
detecting this request will allow the remole receiving unit io
resoive a global position from sateilile and earth based
referenced signals before resuming operation normally.

If a decoded message received by the CPU via 210 is
voice or alphanumeric, the CPU alerts the user either
through the display[114], alert means [116] or audio means
{111] as to the presence of a new message. Alphanumeric
messages are displayed through the display, while voice
messages are routed o the digital to analog (D/A) converter
[113], so that they are converted fo their analeg format by the
D/A converter. The analog signal is amplified by the ampli-
fier {112}, and the amplified signal is used to drive the audio
means [111] (speaker or earphone}. The memory means
[115] is used to store messages for future replay by the user,
These messages are frst compressed by the CPU before
storage in memory. Prior to replay or redisplay the messages
are decompressed.

Once a user subscribes o the global paging network, the
remole receiving unit is initialized, Relevan! dala such as the
paging protocols, frequencies, preferred paging locations
and other relevant data are down loaded into the ROM[110]
of the remote receiving unit. As the user travels from one
global lacation to another, this information will be used by
the CPU to control the actions of all modules of the remote
receiving unit.

A remole receiving unit will have the ability (o resolve a
global position from signals transmitted from satellites and
earth based communication means., Periodically, the remote
receiving unit will resolve a global position from these
signals and compare it to refercnce encoded global positiorn:
coordinates pre-loaded in its ROM [110]. if the CPU [108]
establishes that the current global position of the remote
receiving unit is not within the user’s preferred location to
receive pages, the user is immediately alerted that they are
out of their paging area and no paging messages will be
received. If the remote receiving unit current aclive area 1o
receive pages is not within the previously stored active
areas, Lhe user is alerted to update the paging network with
their current active area. The nelwork may also request lhe
remole receiving unit for its current global position. If such
a message is received the subscriber in possession of the
remole receiving unif is notified that an update of the
network is required, The remote receiving unit will scan for
the strongest nefwork communicating channel via
transceiver[ 161]. If such a link is established, the remote
receiving unil will avtomatically updale the network with its
current global posilioning coordinates. In circumstances
where the remote receiving uait does not find a suitable
network channel for direct communication, the remote
receiving unit wiil alert the user that no RF communicating
channe! was found for automatic updaie of its current global
position. Ia this sitaation a user could update the network by
calling in and disclosing their current globsl coordinates
resclved by the remote receiving wnit. If the user is required
to update the network, the remote receiving unit will peri-
odically alert the usez to update the network vatil an input is
received from the user through input panel[109] via 220
indicating that the action has taken place. The CPU[108]
will store in its memory the current resolved global position
of the remote receiving unil as the current active area of the
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remote receiving unit held by the paging network. This will
enable the CPU 1o determine when an active area update of
the paging network is required without wailing for the
network to request for such information. The actions under-
taken by the remote receiving unil duzing this processes are
best illustrated in Step 2, FIG. 4. In this illustration, the
remole receiving unil first resolves a global position. Such a
request might have been initiated from the user through
input panel [109], the paging network or from within the
remote receiving unit CPU. Upon resolving a global
position, the remote receiving unit validates this position
with the pre-selected areas to receive pages usually stored in
the ROM., If the pre-selected areas are valid, the remote
receiving unit further checks if its current active area to
receive pages is valid. If the remote receiving unit current
active area {o receive pages is valid, the CPU checks if the
paging network requires the current glabal coordinates of
the pager. if the neiwork docs not require the remote
receiving unit to update its position, the remote receiving
unil resumes operation normally. If the current active area of
the remote receiving unil is invalid or the pre-selected area
16 receive pages is invalid or the network had requested for
the remofe recelving unit giobal location, the remote receiv-
ing unit searches for the strongest network communication
channe} to fransmit its current global position. If such a
channel is found the network is automatically updated. If no
such channel is found the user is alerted to update the
network with the current global coordinates resolved by the
remote receiving unit.

Al any point in time a subscriber could use the remote
receiving unit or any relevant terrestrial commusication
device lo activate or deactivate their positioning disclosure
feature from the vetwork. In the dezctivated mode the
network will not disclose a subscriber’s global location to a
caller requesting that information. A user may override the
periodic global positioning resolving feature of the remote
receiving unit to obtain a current global position through the
input panel [1097 at any time. Once the CPU108] resolves
and makes this information available to the user, the terres-
lrial receiving means [104), satellite receiving means [103]
apd the comnecting circui[162] wili be sigaaled to resume
operation normally. With the aid of the input panel [109] and
the display {114] relevant information such as current active
paging azea, pre-selected areas, and the remote receiving
unit current global position will always be made available to
a user such that an update of the paging network could be
done by a user in possession of the remote receiving unit at
any point in time and at any global location without a request
from the network.

What is claimed is:

1. A commuaication system comprising:

a network of signal transmitting and receiving units;

a mobile remote unit able to communicate with at least a
signal trapsmitiing and receiving unit to establish
maobile remote unit location information at the networls

a peol of signal ransmilting and receiving units from the
network some of which arc pre-authorized to be able to
access the location of the mobile remote unit at the
network for a time;

the system abie 10 accept or deny the provision of mobile
remote wnit location information to a network resource
selected from the pool of preauthorized signal trans-
mitting and receiving units, during said time;

wherein the location of the mobile remote unil is con-
tinuously tracked during the time that the location is
being denied to said network resource selected fiom
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said pool of preauthorized signal transmitting and
receiving units.

2. The communication system of claim 1, the network of
signal transmilting and receiving units includes a terrestrial
confrol station and at least one of terrestrial signal transmit-
ling and receiving stations and satellite signsl transmilling
and receiving stations.

3. The communication systera of claim 1, the remole
receiving unil having means for providing the network of
signal transmitting and receiving units with location depen-
dent information.

4. The remote unit according to claim 1 comprising:

means 1o resolve a global position from a signal received
from a positioning transmitter;

connecting means to coanect satellite signals 1o a salellite
receiving end and ferrestrial signals to a terrestrial
receiving snd;

satellite receiving means for receiving and processing
salellite positioning and message signals;

terrestrial receiving means for receiving and processing
terrestrial positioning and message signals.

5. The remole unit ¢f claim 4 further comprising

storage means !o hold either data from the satellite or
terrestrial receiving circuitry while the other is being
processed.

6. A communication system comprising:

(i) a mobile remote receiving upit located al a fist
neswork node or geographic area;

(i1) & network of communication resources;

{ii) preauthoriziog some of the communication resources
to be able to obtain the location of the mobile remote
umit at a given time whersin the location of the mobile
is continuously tracked within the system;

(iv) a coniral unit located af a second network node, the
control uni¢ capable of validating a pre-authorized
request for the location information of the mobile
remote unit and capable of querying for mobile remote
unil localion disclosure igstriction al the network;

(v) the control uait abie to utilize said location disclosure
instruction for the mobile remote unit to allow the
provision of mobile remote unit location information to
certain nelwork resources of step (Jit) while blocking
such information from being divulged o other network
resources (ii) at the given time,

7. The communication system of claim 3 further com-

prising

at least one positioning transmitter for transmitting posi-
tioning iaformation, the remote receiving unit being
capablc of establishing the position of the remote
receiving unit from the transmilling positioning infor-
mation and selectively providing the established
remote receiving unit position information to the net-
work of signal transmitting and receiving units.

8. The communication system of claim 7, the remote
recelving unit being capable of communication with the at
least one positioning transmitter and capable of two way
communication with the network of signal transmitting and
receiving unils (o disclose a global localion informalion to
the network,

9. The communication system of claim 6, the signal
transmitting and receiving units including satellite units and
terresirial units. Ny

10. The communication system of claim 6 including
means for detecting an absence of communication with the
remole receiving unit.
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11. A method for divulging or blocking the location
information of a mobile remote receiving unit associated
with & network comprising:

i) receiving a request at the network for lccation infor-

mation of the mobile remote receiving unit;

i) identilying the source of reguest;

iv) verifying that the source of request is pre-authorized to
access location information of the mobile remote
receiving unit at the network;

v) querying at the network for location information dis-
closure instruction for the mobile remote receiving
unit;

vi} using said iostruction (v) to atlow or block mobile
remote receiving unit location information to the pre-
autherized source of request.

12, The method of claim 11 wherein the siep of querying
at the network for information disclosure instruction for the
mobile remote unit may further include transmitiing the
identification of the source of request to the mobile remote
receiving unit and oblaining information disclosure instruc-
tion from the mobile remote receiving unit.

13. A method for divulging or blocking the location
information of a remote recelving unit associated with a
network, comprising

receiving a request at the network for the location infor-
malion of a remete receiving unit;

identifying the source of the reguest;

transmifting the request and the identification of the
source of the request by the network to the remote
recelving unit,

recciving authorization at the network to block or divuige
the location of information the remoie receiving unit
from the remete receiving unit;

transmilting a response from the network (o the source of
the reguest.

14. The method of claim 13 further comprising

providing positional information about the remole receiv-
ing unil o the remole receiving unil;

transmitting the positional information from the remote
receiving unit to the network.

15. The method of claim 14 further comprising

periodically trapsmitting a sensory signal from the remote
receiving until tcansmitting the positional information
is successfully completed.

16. The method of claim 13 further comprising

providing positional information about the remote receiv-
ing unit to the remote receiving unii;

comparing the positional information with pre-selected
aclive areas stored in the remote receiving unil;

generaling a sensory signal at the remote receiving unif if
the comparison is negalive;

updating the network with the positional information of
the remote receiving unit.

17. The method of claim 16 further comprising

adding the active area corresponding to the positional
information to the pre-selected active areas stored in
the remote receiving unil.

18. A method for limiting access 1o tke location informa-
tion of & mobile remote unit 1o a network of communication
resources seme of which are pre-authorized to access the
location of the remote unit comprising:

(i) obtaining identification information of the remote unit;

(i) selecting a pre-authorized communication resource
from the said network of pre-authorized communica-
{ion resgurces;

12
{iif) specifying by way of a location disclosure informa-
tion for the mobile remote unit, whether the pre-
authorized communication resource of step (i} should
be disallowed or allowed to access the location infor-
5 mation of the rerote unit at the petwork;

(ilf) exposing the location disclosure information (iii) at
the network;

(v} using for a time the exposed location disclosure
information at the network to limit access to the loca-
tion information of the remote unit to the pre-
zuthorized communication resource of step (if).

19. The method of claim 18 wherein the step of exposing
the location disclosure information (jii) may also inciude
forwarding the specified location disclosure information to a
second communication node at the petwork.

20. A mobile communication syslem comprising:

(i) a mobile remote unif;

{if) at least a first network resource residing at a network
node different from that of the mobile remote unil, the
at least first network resource able to provide a pre-
authorized service for the mobile remote unit af the
network;

(#ii) at least a second network comsmunication resource
pre-authorized and able to access said service at the
network;

(iv) at least a third network resource able fo provide to the
at least first network resource, information indicating
when said pre-authorized service could be inhibited
from a network communication resource selected from
(iii), for a lime;

{v) the at least first network resource able lo utilize the
information provided by (he at Jeast third communica-
tion resource, to inhibit for & time, the provision of said
pre-authorized service to a network resource selected
from (iit);

(vi) wherein the at least Arst network resource conlinues
to provide said preauthorized service to other preau-
thorized netwoik resources of (i) during the time that
access to said service is being denied to a preauthorized
network resource sclected from (iif).

21. The system of claim 20 the mobiie remotc unit able to
provide mobile remote unit location information to the
network and the at feast first network resouzce able to utilize
said mobile remote unit kecation information lo provide a
pre-authorized service for the mobile remote unit.
22. The system of claim 20 the at least second, first and
third network resources being able 0 operale wilhin the
mobile remole unil.
23. A commuzication system for limiting access 1o a
pre-authorized location based service provided for 2 mobile
remole by the system, wherein the location of the mobile
remote unit is continuously being tracked by the systers, the
systern comprising:
i} a network of communication resources some of which
are able to comrmunicate with the mobile remote unit;

if) at least a first communication network resource pre-
authorized to be able to access said lecation based
service; .

iif) at leasl a second metwork communication resource
able to iohibit a pre-authorized network resource
according to (i) from accessing said location based
service for a fime while allowing other nstwork
resources of (ii) to access said location basced service.

24. The system of claim 23 said location based service
further including,
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obtaining mobile remote unit location information at the
nelwork and providing it to the at least first network
copunuaication resource, and the at least second net-
work communication resource able to operate within
the mobile remote unit,

25. A communicalion system for accepting or denying
access 1o (he location information of a mobile remote
associated with the system, such a system comprising:

the mobile remote unit able fo communicate with the

system to establish mobile remote unii location infor-
malion;

a network of communication rescurces also associated

with the system and some of which are pre-authorized
1o obtain said establish mobile remote location infor-
mation from the system;

the mobile remote unit able o deny the provision of said

establist mobile remote unit location information o a
pre-authorized communication resource selected from
the neiwork of pre-authorized communicalion
resources during a period time when access to mobile
rermote unit location information has been granted to
another preauthorized communicatfon resource at the
network. )

26. The system of claim 25, the mobile remote unit able
lo disclose maobile remote unit location information to the
systemn when the pre-autherized communication resource is
being denied access Lo the location information of the
mobile remote unit.

5
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27. The system of claim 25, 2 setwork communication
resource able to generate a request for the location infor-
mation of the mobile remote unit and the mobile remote unit
being able to accept or deny the provisien of its location
information to the requestor.

28. A communpication system comprising:

a network of communication resources;

a first communication resource able to establish its joca-

tion information at the network;

wherein at least a profile is maintained by the system, said
profile containing the identity of a preauthorized
resource, identity of the first communication resource
and a location access field indicating whether said
preauthorized resource identified in the profile should
be allowed/disallowed o access lhe lecation infomma-
tion of the first communication resource identified in
said profile;

Lhe system able io use the location access Held of a first
profile lo deny the jecation information of the first
communication resource to the preauthorized resource
identified in said ficst profile while allowing another
preauthorized resource identified in a second profile to
access the location information of the first communi-
calion resource during the time that access is being
denied to the preauthorized resource identified in said
first profile.
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1
METHOD AND APPARATUS FOR UPDATING
THE LOCATION OF A MOBILE DEVICE
WITHIN A WIRELESS COMMUNICATION
NETWORK

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a divisional of U.S. application Ser, No.
10/414,348, filed Apr. 15, 2003, which is also a continuation
of U.8. application Ser. No. 09/265,236 filed Mar. 8, 1999
issued as U.S. Pat. No. 6,560,461, which in turn is a continu-
ation-in-part of U.S, application Ser. No. 08/905,674, filed
Aug. 4, 1997 issued as U.S. Pat. No. 5,918,159, This appli-
cation is related to PCT Application US 98719270, These
related applications are incorporated herein by reference.

BACKGROUND OF THE INVENTION

The field of the invention is telecornnmmication services
and systems, specifically such services and systems that have
the ability to locate a remote uzit using a telecommunication
network.

Today, portable mobile telecomnmnication devices such as
cellular telephones, pagers and other handheld infonmation
receiving devices are utilized by a greater cross section of the
population since they are relatively inexpensive to acquire.
Normally information from a commuuication source is trans-
mitted to a subscriber in possession of a handheld copununi-
cation information receiving device at a remote global loca-
tion. The caller or source of information dials a numberanda
comuunication channel is set up for communication with a
remote receiving unit such as a handheld conununication
device. Currently there is no infrastructure in place whereby
a calier may request the location of the remote receiving unit
from the network. The calleror copununication source cannot
determine where o message is sent.

SUMMARY OF THE INVENTION

The present invention is directed to a communication sys-
e using anetwork of signal transmitting and receiving units
and remote receiving vnits. Information about the location of
the remote receiving units is employed by the systern,

Ina first separate aspect of the present invention, a network
of signal transmitting and receiving units and at least one
positioning transmitter for transmitting positioning informa-
tion communicate with a remote receiving unit. The remote
receiving unit is capable of selectively providing secured and
accessible remote receiving unit position information fo the
network of signal transmitting and receiving units.

In a second separate aspect of the present invention, the
foregoing aspect further includes a terrestrial conirol station
and terrestrial signal transmitting and receiving stations and/
or satellite signal trapsmitting and recelving staticns.

In a third sepazate aspect of the present invention, a nef-
work of signal trapsmitting and receiving units includes
means for deferminiig that the location of a remote receiving
unitis requested. A means for locating the signal transmitting
and receiving unit in the network which is able to communi-
cate with the remote receiving unit is employed with a means
for reporting the location of that unit.

I & fowth separate aspect of the present inventiosn, the
positioning information of a remote receiving unit is provided
to a network of signal transmitting and receiving units witix
the information selectively secured by the remacte receiving
unit from inguiry to the network. The remote receiving unit
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may be capable of conununication with at least one position-
ing transmitter and capable of two way communication with
the network of signal transmitting and receiving units to
disclose a global location to the network. The network may
include satellite waits and terzestrial units,

In a fifth separate aspect of the present invention, a method
for divulging or blocking the location of & remote receiving
unit associated with a network is contemplated. The method
includes receiving authorization at the network to block or
divulge the location from the remote receiving unit, receiving
a request at the network for the location of a remote receiving
unit, identifying the sowce of the request if required, trans-
mitting the request and the identification of the source of the
request by the network to the remote receiving unit for autho-
rization and responding to the request according to the anthe-
rization. A sensory signal may be transmitted from the remote
receiving unit until transisitting the positional information is
successfully completed.

In a sixthseparate aspect ofthe present invention, a method
for updating a network of signal transmitting and receiving
units about the positional information for a remote receiving
unit includes providing positional infonmation about the
remote receiving unit to the remote receiving unit, comparing
the positional information with pre-selected active areas
stored in the remote receiving vnit and generating a sensory
signal at the remote receiving unit if the comparison is nega-
tive, The network may be updated with the positional infor-
mation of the remote receiving unit.

In a seventh separate aspect of the present invention a
method for trapsmitting a inessage to a remote receiving urdt
by a network of signal transmitting and receiving units
includes configuring the message to include the addresses of
at least selected signal transmitting and receiving units of the
network and fransmitting the message to a series of signal
transmitting and receiving units of the network in series. The
units with a selected address beams the message to the cor-
responding coverage areas, The message is then reconfigured
to eliminate the address of the receiving signal transmitting
and receiving unit before it is re-transmitted to a subsequent
signal transmitting and receiving unit.

Iz an eighth separate aspect of the present invention, any of
the foregoing aspects are contemplated to be combined.

Thus, it is an object of the present invention to provide an
improved communication network. Other and further objects
and advantages wili appear hereafier.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 shows a global satellite paging network.

FIG. 2 shows a block diagram of the remote receiving unit,
Of pager.

FIG. 3 shows a flow chart illustrating the operation of a
paging network control station each time a caller request for
the global position of a remote receiving uvnit,

F1G. 4 is a fow chart illustrating the operation of a remote
receiving unit when a global position is resolved in an attempt
1o determine if the remote receiving unit is out of their paging
area,

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

The present system wiil consist of satellites {2] in space,
communicating with earth based stations [4] and the remote
receiving unit [8] which may variously be referred to as a call
receiver or pager. Ground based trausmitters [10] will be
employed to transmit pages (o the remote receiving unit [8].
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Terrestrial network control stations 6], wiil be employed to
effectively control the activities of the entire global paging
network. The system will be developed such that a remote
receiving unit operating under an existing paging systems
will work. Thus, a network of signal transmitiing and receiv-
ing unit is developed.

Upon subscribing to a pagiog network a subscriber selects
global areas (pre-selected paging arcas) where they wish to
receive paging messages. The pre-selected areas, pager ID,
paging protocol and other relevant information of the remote
receiving unit are stored in the data library of a paging control
station [6] for all pagers utilizing the paging network. The
remote receiving unit {8], will periodically resolve a global
position from signals transmitted from satellites and earth
based comumunication means. The resolved global position
will be periodically utilized (o updale the network each time
a user is out of their paging area or each time the paging
nietwork requests a remote receiving uait fo disclose their
global position. This will enable the paging network o know
the exact global location of a remote receiving unit whenever
the need arises. Messages received for aremote receiving unit
are processed by the network and transmitted to the globai or
active area of the reinote receiving unit,

To initiate a page, a caller or communication source may
use any regular communication device such as a telephone,
personal computer to access the paging network. The cailer
may add specific codes to a paging message to enable the
paging network to disclose the global position of the remote
recelving unit after the message is transmitted, The caller's
message is firstly processed by the local telephone switching
office {9] before transmission to the paging control station
[6]. The paging control station [6] wiil be employed to controt
all the activities of the network, Upon receiving a paging
message, a paging control station decodes the message for
relevant information such as pager ID and determines if a
caller requires the global position of the pager. Other relevant
mformation such as the paging profocel of the remote recejv-
ing unit, pre-selected or preferred worldwide areas to receive
pages and the current active avea of the remote receiving unit
are retrieved from the paging control station’s data libzary.
The paging control station {§] validates the current active area
of the remote receiving unit with the pre-selected areas to
receive pages, If the current active area of the remote receiv-
ing unif is valid end within a pre-defined time interval the
message is {ransmisted to the remote receiving unit. If the
cutrent active area is valid {remote receiving unit is out of
pre-selected paging area) the message is not transmitted to the
remote receiving unit and the caller is notified. In instances
where the current active area of the remote receiving unit is
valid but the remote receiving uiit has not updated the net-
waork with its current position over a pre-defined time period,
the paging control station wili encode the message such that
arequest will beplaced for the remote receiving unit to update
its current active global position. As each subscriber of the
paging network canonly travel a limited distance by air, land
or sea within a pre-defined time interval, the paging network,
based upon when a remote receiving unit last updated their
global location will select appropriate earth based stations
and space satellites to fransmit the message to the remote
receiving unil al specified worldwide iocations. The remote
receiving unit upon receiving this signal witl disclose their
global location.

As a user travels from city fo city or cowntry to country, the
remote receiving unit will periodically resolve a global posi-
tion from: signals transmitted from satellites and earth based
commpupication means. This mformation will be utilized by
the remote receiving unit or user in possession of the remote
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receiving unit to update the current active area held by the
paging network for that remote receiving unit. Also, the
remote receiving unit will store this information in its
memoty such that future resolved global positions could be
validated against this information to ensure that the active
area currently held and utilized by the paging network to
transmit pages to the remote receiving unit is not outdated,
Once a control station determines where a message will be
sent, the contro] station determines the best possible way to
transmit the message. With a2 knowledge of the geographical
distribution of all earth based satellite transmitters [4], ground
base transmitter stations [10] and space satellites [2], the
paging control station [6] will encode a message such that the
sequence of transmission of the message will be included.
TheID of ali the grovnd stations or space satellites that will be
employed in the message transnussion chain will be encoded
inachronclogical order and the message will be routed to the
first ground station. This station could be an earth station that
transmits directly to satellite [4], or a ground based transmit-
ter {10]. For example, after a paging control station encodes a
message snd determines which stations (earth or satellite)
should transinit the message, the message is routed to the first
earth station. The first earth station could either transmit the
message directly to satellite or beam the message to their
coverage area. Subsequent stations that receive the message
decode the message and detenmine if other stations are
required to transmit the message, If other stations are required
to transmit the message the current station re-encodes the
message 50 as to eliminate itseif from the inessage transmis-
sion chain before retransmitting the message to the next sta-
tion. By re-encoding the message an earth station or satellite
station will prevent subsequent stations inveolved in the mes-
sage transmission chain to retransmit the message back to that
station. I an earth station or satellite determines itis required
to broadeast & message, the message is beamed fo the area
covered by that station. The transmission chain continues
until the last station broadcasts the message and acknowl-
edges with a status signal which is sent back to the paging
control station. Upon receiving this signal, the ground control
station can alert the caller that the message was successfully
sent. Therefore, with a knowledge of the geographical distri-
bution of the paging network’s earth and satellite transmit-
ters, and a knowledge of the current active area of a remiote
receiving unit, a ground conirol paging station could effec-
fively encode & caller’s message to include all sateliite and
garth based stations that will be employed in the message
transmission chain. This will eventually minimize the risk of
a satellite or eartll based transmitter from being overloaded.
Once a pagiing control station [6) receives a message from
a cailer, the control station, determines if the caller requested
the global position of the remote receiving unit. The control
station then verifies from its data library if the positioning
disclosure feature [or that remote receiving unit has not been
blocked by the subscriber. Each remote receiving unit wikl
have a special code whereby if identified in a caller's paging
information, will allow the paging control station to disclose
the remote receiving unit global position. If suck a code is not
detected 10 2 callers message and the caller requested the
global location of a remote receiving unit, the caller will be
immediately notified that thelr request was not authorized by
the subscriber using the remote receiving unit, A subscriber
may change their positioning disclosure code at anytime and
reveal such information only-fo individuals who could
acquire information regarding their global whereabouts from
the paging network. The paging network will oaly override
the users request and disclose a subscribers global position
only in an emergency circumstance. Also the network opera-
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tion could be such that a network might disclose all locations
whenever a call is placed {0 & sabscriber and subscribers may
opt ot to have their location disclosed,

Ifthe positioning disciosure feature is blocked for any call,
a message is sent to the caller indicating that the subscriber
does not wish their current global position disclosed. If the
positioning disclosure feature is active, the control station
retrieves the coordinates of the remote recelving unit global
position and encodes that inforration before transmission o
the cafler. Such information may describe the latitude and
longitude of the subscriber including a more simplified infor-
mation stch as the country, city or town were the message was
sent, The steps carried out by the control station during this
process are best ilfustrated in step 1, FIG. 3. In this itlustra-
tion, the paging control station upon receiving a paging mes-
sage decodey the message and checks if the message includes
a request for the remote receiving unit global position. If such
information is not required the message is processed nor-
mally. If the remote receiving unit global position is required
and the positioning disclosure code is detected, the remote
recejving unit positioning information is retrieved from the
data bank of the paping control station. I the information
retrieved from: the paging control station’s datzbank is
unavailabie or out of date, a request could be made that the
remote receiving unit disclose its current position. If the con-
trol station establisles that the positioning disclosure feature
is blocked for that message, the caller is immediately notified
with the appropriate message. If the remote recejving unit
positioning disciosure feature for the message in process is
active, the positioning information of the remote receiving
unit is processed and transmitted to the caller and the caller’s
message is processed for dispatcl: to the remote receiving unit
as previously disclosed.

A communication source may reguest the unit to disclose
its position fo one or mere conununication targets. Upon
receiving this signal the caller 1ay be alerted and location
information of the unit may be selectively or fully relayed to
the respective conumunication targets. lu instances where 2
communication scurce does not have direct access to obtaina
subscriber’s location from the communication network, the
source may poil for the Jocation of a remote unit by including
specific information which when received by the remote
receiving unit will reveal the identity of the source and a
request for the location of the remote unit. The remote unit
may either accept or declne to this roquest by transmitting
specific information back to the paging network which will
reveal or biock the location to the caller

In another scenario 2 remote unit may disclose location
information to a comununication target such as a remote com-
puter or terminal via the network. In this situation a user
selects or specifies the destination ID of the communaication
target, which may be a computer or termival address. The
location of the remote unit s resolved and transmitied to the
commuzication target via the petwork with the appropriate
information if available. In a distress situation a subscriber
may use this feature to alert the network with location and
relevant distress information which when received by the
network could enable the dispatch of an emergency team to
that location. Other service industries may utilize the network
to allow for certain types of information that are location
dependent disclosed fo their site. For instance a caller driving
on a highway and in full view of an accident may simply
disclose that information through the input pauel and the
appropriate authority could be notified of such an event hap-
pening at that location. Tu a rainy, foggy or highly congested
traffic area a subscriber in possession of this unit may relay
such an event to the approprate authority. Furthermore, sub-
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6

scribers may use this feature at any time to log their focations
at their home computer or any relevant Internet site by select-
ing ot specifying the appropriate ID or address for location
information dispatch.

For positioning, tle remote receiving unit will be pre-
programuned to periodically resclve a position from signals
transmitted from satellites and earth based conununication
means. At least the remote receiving unit should have the
means to provide the paging network with positioning infor-
mation. Some of the satellites and earth based transinitters
used to transmit paging information could be employed to
transiit referenced positioning signals to the remote receiv-
ing unit. Alternatively the Global Positioning System well
known in the art as GPS could also be ufilized by the remote
receiving unit fo resolve & global position. However the
remote recetving unit should have a means to resolve a global
position from L-bard signals transmitted from at least one
sateliite, depending on the resclving technique employed.
GPS is currently being used to provide worldwide positioning
information to mobile users around the globe. Such position-
ing information has an accuracy of about cne hundred meters
and could forther be improved to an accuracy of five meters if
referenced signals from ground based trapsmitters are uti-
lized in the resolving process. A fully operational Global
Positioning System includes up to 24 satellites dispersed
around six ciroevlar orbits. The dispersion. and inclination of
the satellites is such that at least three or more satellites are
readily visible from most parts on the earth surface. In a
typical example, for & remote receiving unit to resolve a
global position, the remote receiving unit need to solve for
two variables of position, latitude and longitude. The satel-
lites, equipped with atomic clocks act as a beacon and trans-
mit signals that tell the remote receiving unit where it is and
what time the signal was sent. From this informmation, a
remote receiving unit can determine bow far it is from the
satellite by comparing the time sent with the time received
and  muliiplying by the speed of  light
(distance=velocity*time). Since there is a bias between the
GPS time and the user’s time, a third variable time will be
required. Iaving three satellites in view at any point in time,
a remote receiving unit will be able to solve for latitude,
longitude and time. For three dimensional positioning a
fourth variable and satellite will be required. Upon resolving
# giobal position the remofe receiving unit conld update the
network with its present global location or the remote receiv-
ing unit could alert a user when they are out of their active or
preselected global areas to receive pages.

The remote receiving unit (FIG. 2) will receive messages
transmitted from satellites and tervestrial based transmitters
through the transceiver [101]. The connecting cirenitry [102]
of the remote receiving uait, controlled by the CPU [108],
wili route satellite based signals via 202 to the sateilite receiv-
ing means {103} and terresizial based signals via 203 to the
terrestrial receiving means [104). The connecting circuliry
may include # filter arrangenent and.a switch that will allow
L-band or satellite frequencies to pass via 202 and terrestrial
or Ultra High Frequencies to pass via 203, This signals could
either be paging message sighals or global positioning sig-
nals. Therefore depending on the pre-loaded protocols and
initialization data, the CPU will drive the connecting circuitry
[102], satellite receiving means [103], terrestrial receiving
means [104] to scan and process specific frequencies.

Satellite signals are processed by the satellite receiving
means [103], This unit will process global positioning satel-
lite signals and satellite message signals. The satellite receiv-
ing unit will include sateflite signal amplifiers, mixers and
Aliters that will convert the L band global positioning and
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message signals received from the connecting circuit [102} to
an appropriate level for efficient processing by the decoding
circuit [105]. The sateilite receiving means cirouitry is well
known by any one well skifled in the art, The operation of this
unit is confrolied by the microprocessor or CPU {108] via
206.

The CPU determines the appropriate intermediate frequen-
cies and output signals that will be generated by the satellite
receiving unjt{103]. This is based on the initizlization parans-
eters pre-loaded in the ROM [116] of the remote receiving
unit. The CPU controls the satellite receiving unit via 206,
and the output signals produced by the sateliite receiving unit
[103] are routed via 205 to the decoder [105] for intelligence
extraction and error correction. Decoder {1057 is controlled
by the CPU {108] via 209, Transmission of data directly by
Decoder [105] or Decoder [106] to the CPU japul port via 210
is determined by the CPU. I the CPU determines satellite
messages are of high priority Decoder [105] is signaled via
209 to transmit data directly to the CPU via 210 and Decoder
[106] is signaled via 213 to temporary hold its data. Decoder
{106] will store its data in the Temporary Store [107] via 211
for later retrzeval by the CPU. If terrestrial based signals are of
ahigher priority Decoder {1857 is signaled to temporary hold
its data. Again each decoder could be equipped with a store
eliminating the use of the Temporary Store [107]. if a decoder
is not equipped witl: storage means, the decoder conld down-
ioad ifs data via 211 to the temporary data storage while the
other decoder will transmit divectly to the CPU via 210. If
multiple decoders are required to decode multiple sateflite
and earth based siguals (message and positioning signals), the
CPU could again determine when each decoder should trans-
mit it's data to the CPU’s input port, with each decoder
equipped with the appropriate storage means to femporarily
hold it’s data until such transmit instruction is received from
the CPU.

Terrestrial based signals will be processed by the terrestrial
receiving means [104], This UHF or VHF signals will be
routed by the connecting cireuitry [102] via 203 to the terres-
trial receiver [104]. Again, the tervestrial receiving unit will
incinde Ultra High Frequency {(UHF) or Very High Frequency
(VHE) amplifiers, filters and down converting circuitry to
process the signal from 203 to an appropriate level for effi-
cient processing by decoder [106]. Direct transmission of
data from decoder 2 {1061 to the CPU via 210 will be con-
trofled by the CPU. The cperation of this part of the receiver
will be siimilar to the satellite receiving end. Therefore, the
CPU [108] will conirol the operation of the connecting cir-
cuitry, the satellite and terrestrial receiving means. The CPU
[108] will have the ability to determine exactly when a satel-
lite or terrestrial message or positioning signal is received and
processed.

Onee the CPU completes processing data from a decoder
{106,107], the CPU retrieves data from the iemporary data
storage [107] for processing. As previously stated mwitiple
decoders could be employed. In this situation each decoder
will have the ability to store or hold its data temporarily or use
the temporary storage [107] uniil signaled by the CPU 1o
transinit data directly via 216, Relevant commurdcation links
will be added to interface the newly added decoders to the
CPU [108], satellite receiving unit (103}, and the terrestrial
receiving unit {104]. With this techuique all message and
positioning signals transinitted from either satellite or earth
based comnmunication means will be eventually decoded and
processed by the CPU, with rarely any message being lost or
cormipted in this process.

To conserve receiver power, the CPU could be prepro-
grapuned so as to conirol the connecting circuilry [102], the
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satellite receiving module [163], and the terrestrial receiving
moduie [104], to process positioning signals periedically. in
this situation ey paging messages (veice and alphanumeric)
will be allowed to pass, while positioning information signals
will be periodically blocked. If a paging message received
requires the remote receiving vnit to disclose its current glo-
bal location, the CPU [108] upon detecting this request will
allow the remote receiving unit to resolve a global position
from sateilite and earth based referenced signals before
reswnng operation normally.

Ifa decoded message received by the CPU via 210 is voice
or alphasumeric, the CPU alerts the user either tirough the
dispiay [114], alert means [116] or audio means [111] as to
the presence of a new message. Alphanumeric messages are
displayed through the display while voice messages are
routed to the digital (o analog (D/A) converter [113], so that
fhey are converted io their analog format by the I/A con-
verter. The analog sigial is amplified by the amplifier {112},
and the amplified signalis vsed to drive the andio means [111)
(speaker or earpbone). The memory means [115] is used o
store messages for future replay by the user. These messages
are first compressed by the CPU before storage in memory.
Prior to replay or redisplay the messages are decompressed.

Onee a user subscribes to the global paging network, the
remote receiving unit is initialized. Relevant data such as the
paging protocols, frequencies, preferred paging locations and
other relevant data are down loaded into the ROM [110] ofthe
remote receiving unit, As the user travels from one global
location to another, this information will be used by the CPU
1o conirol the actions of all modules of the remote receiving
unit.

A remote receiving unit will have the ability to resolve a
global position from signals fransmitted from satellites and
earth based communication means. Pericdically, the remote
receiving unit will resolve a global position from these signals
and compare it {o reference encoded global position coordi-
nates pre-loaded in its ROM [110]. If the CPU [108] estab-
lishes that the current global position of the remote recelving
unit is not within the user’s preferred Jocation to receive
pages, the user is immediately alerted that they are out of their
paging area and no paging messages will be received. If the
remote receiving unit current active area to receive pages is
not within the previously stored active areas, the user is
alerted to updale the paging network wills their current active
area. The network may also request the remote recelving unit
for its current global position. If such & message is received
the subscriber in possession of the remote receiving unit is
notified that an update of the network is required. The remote
receiving unit will scan for the strongest network conumnuni-
cating channel via transceiver [101]. If such a link is estab-
lished, the remote receiving unit will automaticaily update the
network with its current global positioning coordinates. In
circumsiances where the remote receiving uait does not find
a suitable network channel for direct communication, the
remote receiving unit will alert the user that ne RF commu-
nicating channel was found for automatic update ofits current
global position. In this situation a user could update the net-
work by calling in and disclosing their current global coordi-
nates resolved by the remote receiving unit. If the user is
required to update the network, the remote receiving unit will
periodically alert the user to update the network until an inpug
is received from the user through input panel [109] via 229
indicating that the action has taken place. The CPU {108] will
store in its memory the current resolved global position of the
remote receiving unit as the current active area of the remate
receiving unit held by the paging network. This will enable
the CPU to determine when an active area update of the
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paging network is required without waiting for the network to
request for such information. The actions undertaken by the
remote receiving unit during this processes are best iflustrated
in Step 2, FIG. 4. Tn this iflustration, the remote receiving unit
first resolves a global position. Such a request might have
been iitiated from the user through input panet [109], the
paging network or from within the remote receiving unit
CPU. Upen resolving a giobal position, the reinote receiving
unit validates this position with the pre-selected areas to
receive pages usually stored in the ROM. If the pre-selected
areas are valid, the remote receiving unit further checks if its
current active area 1o receive pages is valid. If the remote
recelving unit current active ared to receive pages is valid, the
CPU checks if the paging network requires the current global
coardinates of the pager. If the network does not require the
remote receiving unit to update its position, the remote receiv-
ing unit resumes operation normally. Ifthe current active area
of the remote receiving uait is invalid or the pre-selected area
{0 receive pages is invalid or the network had requested for the
remote receiving unit global location, the remote receiving
unit searches for the strongest network conunumication chan-
nel to transmit its current global position. If such a channel is
found the network is automatically updated. If no such chan-
nel is found the user is alerted to update the network with the
current global coordinates resolved by the remote receiving
unit. ]

At any point in time a subscriber couid use the remote
receiving unit or any relevant terrestrial comununication
device to activate or deactivate their positioning disclosure
feature from the network. In-the deactivated mode the net-
work will not disclose a subscriber’s global location o a
caller requesting that information. A user may override the
periodic global positioning resolving feature of the remote
receiving unit to obtain a current global pesition through the
input panel [109] at any time. Once the CPU [108] resclves
and makes this information available to the user, the terrestrial
receiving means [104], satellite receiving means [103] and
the conpecting circuit [102] will be signaled to reswumne opera-
tion normally. With the aid of the input panel [109] and the
display [114} relevant information such as current active pag-
ing area, pre-selected areas, and the remote receiving unit
current global position will always be made available 1o a user
such that an update of the paging network could be done by a
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user in possession of the remote receiving unit at any point in
time and at any global location without a reguest from the
nefwork.

What is claimed is:

1. A method for vpdating a conununication system with
location information of a mobile remote unit comprising
steps oft

(&) receiving a request to provide the location mformation
of the mobile remote unit to an authorized resource and
verifying when fhe mobile remote unit last provided its
loeation information to said communication systen;

(b) determiping that the location information of said
mchile remote unit has not been established within said
communication system for a time afier said verification
of (a);

{c} requesting that the location information of said mobile
remote unit be established after said verification of (a)
within said communication system; and

{(d) establishing the focation information of the mobile
remote unit; )

{e) updating said comniunication systen: with the location
information of said maobile remote unit;

wherein the deterraining of said step (b) further comprises:

{i) maintaining a time stamp of when the location infonna-
tior: of said mobile remote unit was last updated within
said communication systern;

{i1) using said time stamp to verify that a predetermined
time interval has passed since the location information
of said mobile remote unit was last updated within said
communication system and returning a result of the veri-
fication to said compnmication system,

2. A method according to claim 1 for updating the commu-
nication systetn with the location information of the mobile
remote unit associated with the communication system:

(b) periodically obtaining the locatien information of said

nxobile remote unit;

() comparing said location information with known geo-
graphical areas for the mobile remote unit;

(d) generating a sensory signal if the comparisonof step {¢)
is negative and updating said communication system
with the current location information of said mobile
remote unit and;

(e) adding one or more geographic areas cotresponding ¢
said current location information to said known geo-
graphical areas.
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