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2600
/

Transmitting substantially
simultaneously a first information
signal and a second information
signal, the first information signal
being transmitted in simulcast by a
first set of base transmitters
assigned to a first zone, and the
second information signal being
transmitted in simulcast by a second
set of base transmitters assigned to a | 2602
second zone /

Dynamically reassigning one or more
of the base transmitters in the first set
of base transmitters assignad to the
first zone to the second set of base
transmitters assigned to the second
zone, thereby creating an updated 2604
first set of base transmitters and an /
updated second set of base
transmitters

y

Transmitting substantially

* simultaneously a third information
signal and a fourth information signal,
the third information signal being
transmitted in simulcast by the 2606
updated first set of base transmitters, |/
and the fourth information signal
being transmitted in simulcast by the
updated second sst of base
transmitters
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Send a message to disable the
registration feature

2802

y

Store the number of probe
signals sent and a number of
messages succassfully
dslivered

2804
v

y

Process the stored number of
probe signals and number of
messages succesfully
delivered to svaluate a
likelihood that a probe signal
will be required to be sent by
the network to locate the mobile
transceiver

2806
%

-

Send a message to the mobile
unit to enable the mobile
transceiver's capability to
transmit a registration signal if
the likelihood exceeds a
selected value

2608
/
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Send a message to enable the
registration feature

2810
/

2812
L

Store the number of registration
signals received and a number
of messagas succassfully
deliversd

2814
.

Process the stored number of
registration signals and
number of messages
succesfully delivered to
svaluate a likelihood that a
registration signal will be
received by a base recseiver in
the network that will not be
used by the network to
determine a set of base
transmitters to be operated to
transmit a message to the
mobile transceiver

2816
%

Send a message to the mobile
unit to disable the mobile
transceiver's capability to
transmit a registration signal if
the likelihood exceeds a
selected value

/28|8
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1
METHOD AND SYSTEM FOR PROVIDING
MULTICARRIER SIMULCAST
TRANSMISSION

This application is a continuation of application Ser. No.
08/760,457, filed Dec. 6, 1996, now abandoned, which is a
Rule 60 continuation of prior application Ser. No. 07/973,
918, filed Nov. 12, 1992, now U.S. Pat. No. 5,590,403.

BACKGROUND OF THE INVENTION

A. Field of the Invention

The present invention relates to methods and systems for
providing two-way communication capability between a
central network and a mobile unit over a relatively large
area, and more particularly to such methods and systems
which allow for rapid communication of large messages and
efficient use of system resources.

B. Description of the Related Art

Conventional two-way portable/mobile wireless messag-
ing systems often provide a variety of services to subscrib-
ers. Conventional messaging systems in particular provide
one-way services using store and forward techniques to
mobile receivers carried by the subscriber. A fundamental
goal of two-way messaging systems is to provide a network
of interconnected transmitters and receivers which provides
sufficient transmitted signal strength and receive capability
to uniformly cover a geographic region. Some conventional
messaging systems provide the message to the user on a
small viewing screen on the mobile unit,

However, such conventional systems often suffer from
problems associated with low system throughput, evidenced
by slow message delivery and message size limitations and
do not provide an acknowledgment feature wherein the
mobile unit transmits an acknowledgment signal to the
system to acknowledge receipt of the message from the
system. Generally, system throughput refers to overall com-
munication capability of a system as defined by the total
amount of message data from the system to the mobile units
transferred by the system during a given period of time
divided by the frequency bandwidth necessary to transmit
the message data and may be measured in bits transferred
per Hz. Further, such conventional systems suffer from
technical problems preventing consistent wide area cover-
age and would require extremely wide portions of valuable
frequency bandwidth to achieve acceptable system through-
put rates.

Simulcast technology in communication systems was
originally developed to extend transmitter coverage beyond
that which could be obtained from a single transmitter. Over
time, however, simulcasting has evolved into a technique
capable of providing continuous coverage to a large area.

Generally, simulcast technology provides multiple
transmitters, operating on substantially the same frequencies
and transmitting the same information positioned to cover
extended areas. As shown in FIG. 1, transmitter 100 gener-
ally provides coverage over area A, D, and E, transmitter
102 generally provides coverage over area B, D, and E, and
transmitter 104 generally provides coverage over area C, E,
and F. In some cases, the coverage area of a first transmitter
may be entirely enclosed within the coverage area of another
transmitter, such as in building interiors and valleys. In areas
where one (and only one) transmitter dominates (e.g., areas
A, B, and C in FIG. 1), simulcast is effective because the
other transmitters do not significantly affect receivers in
those areas.

However, in “overlap” areas D, E, and F shown in FIG. 1,
where the signals from two or more transmitters are approxi-
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mately equal, problems can arise because destructive inter-
ference of signals occurs in these overlap areas such as areas
D, E, and F. Destructive interference occurs when the two
signals are equal in magnitude and 180° out of phase and
completely cancel each other. While there were some
successes, reliable design procedures were not available.

Attempting to precisely synchronize the carrier frequen-
cies of all simulcast transmitters does not overcome the
problem because points (i.e. nodes) at which destructive
summing occurred persisted for long periods of time. At
such points, a mobile receiver can not receive the simulcast
signal.

Deliberately offsetting the carrier frequencies of adjacent
transmitters can ensure that destructive interference does not
persist at one point for an extended period of time. The slight
errors in frequency displayed by high quality reference
oscillators (e.g., 20 hertz errors in 100 MHz signals or a few
parts in 107) render deliberate offsetting unnecessary.
Further, merely offsetting the carrier frequencies could not
guarantee acceptable quality demodulation because proper
alignment of the modulating signals in time is also required.

FIG. 2 displays the situation at, for example, point D in
FIG. 1 when modulating waveforms are synchronized and
includes coverage boundary 202 from a first transmitter and
a second transmitter coverage boundary 204 from a second
adjacent transmitter. An equi-signal boundary 200 exists
where the signals from the first and second transmitters have
approximately equal signal strengths. A more realistic equi-
signal boundary would take into account natural and man-
made topography and propagation conditions, and therefore
would probably not be a straight line.

FIGS. 3 and 4 generally illustrate various signals as they
may occur at or near the equi-signal boundary 200 as shown
in FIG. 2. In particular, FIGS. 3 and 4 illustrate various
aspects of modulation synchronization and how altering
transmission parameters may affect the synchronization. In
general, there are at least three sources which cause the
signals from the first transmitter and the second transmitter
to be out of synchronization: (1) timing shifts in the delivery
of the modulating waveform to each of the transmitters; (2)
timing shifts internal to each transmitter; and (3) timing
shifts caused by propagation distances and anomalies. From
the perspective of a receiver located in an overlap area, these
three sources of timing shifts combine to produce an overall
timing shifts between the received signals from the first and
second transmitters. In current commercial practice, the
summation of these three components results in time shifts
of about 200 microseconds. The timing shift present in
simulcast systems disadvantageously limits the baud rate at
which information may be transferred. In general, FIGS. 3
and 4 will also illustrate how timing shifts prevents high
baud rate transmissions. '

A time line representation of a signal 306 from a first
transmitter is shown in FIG. 3(A) and a signal 308 from a
second transmitter is shown in FIG. 3(B), both from the
perspective of a receiver located in an overlap area. Vertical
dashed lines 300 represent baud intervals on the time axis.
As can be seen from FIGS. 3(A) and (B), the signals 306 and
308 are frequency modulated between a high and a low
frequency value and the signals 306 and 308 are exactly in
phase. As will be appreciated, the timing shift between
signals 306 and 308 must be small when compared to the
baud interval shown in FIGS. 3(A) and (B) since signals 306
and 308 are in synchronization. Of course, as the baud
interval decreases, the timing shifts will likely cause signals
306 and 308 to be out of synchronization.



5,915,210

3

FIGS. 3(C), (D), and (E) show the summation of these
two signals 306 and 308 at an equi-signal boundary, such as
boundary 200 in FIG. 2. FIG. 3(C) shows a composite signal
310 indicating that the frequency information remains
unchanged, FIG. 3(D) shows a linear graph 312 of the
relative phase difference caused by a sligtit carrier frequency
difference between the signals from the first transmitter and
the second transmitter. FIG. 3(E) shows a composite ampli-
tude signal 314. A noise threshold is indicated by the
horizontal dashed line 304 in FIG. 3(E).

Of interest, FIG. 3(E) shows the composite amplitude
signal 314 dipping below the noise threshold 304 at an
anti-phase condition 302 (e.g., when the relative phase angle
is 180°, as shown in FIG. 3(D)). As can b€ seen from FIG.
3(E), the anti-phase condition 302 caused by the slight phase
shift between transmitter 1 and transmitter 2 will not cause
any loss of data because the anti-phase condition persists for
only a small portion of the baud interval.

The slight offset of the carrier frequencies between the
first and second transmitters causes a slow drift of the
relative phase of the two signals, as shown in FIG. 3(D).
‘When the signals are £180° out of phase, the temporary dip
in the amplitude signal may cause the loss of a few bits in
the composite signal, at worst. These errors can be counter-
acted with a conventional error correcting code, such as is
commonly known.

FIG. 4 shows a set of similar signals to those in FIG. 3,
but wherein the signal 402 from the first transmitter is offset
from, or out of synchronization with, the signal 404 from the
second transmitter by a full baud. In particular, signal 404
lags signal 402 by one baud interval. As previously
discussed, the offset of signals 402 and 404 may be caused
by various timing shifts in the delivery of both signals 402
and 404 to a receiver in an overlap area. FIGS. 4(A) and (B)
illustrate the extreme case where the sum of these timing
shifts is equal to the baud interval shown by dashed lines
400. As can be seen in FIG. 4(C), composite signal 406
includes a period of indeterminate frequency which unde-
sirably covers several entire baud intervals and, therefore,
successful demodulation is impossible during those baud
intervals. If the baud interval were increased to minimize the
effect of these timing shifts, data loss would be less likely.
Therefore, it can be seen that the baud rate at which good
data transfer can be accomplished is limited by the timing
shifts between signals delivered to receivers in overlap
areas.

Through these examples, it can be seen that high degrees
of modulation synchronization make it possible to obtain
good data demodulation in a simulcast system. However, the
baud rate limitation of simulcast systems is a significant
drawback and limits system throughput,

An alternative to simulcast for wide area coverage is
assignment of orthogonal, non-overlapping subdivisions of
the available system capacity to adjacent areas. Subdivisions
can be made in time (e.g., broadcasting the information on
the same frequency in different time slots to adjacent areas),
or in frequency (e.g., broadcasting the information simulta-
neously on different frequencies in adjacent areas). There are
several problems with such orthogonal systems, however.
First, orthogonal assignments require tuning the receiver to
the assigned frequency or time channel for the area in which
the receiver currently resides. In the broadcast services every
traveler has experienced the frustration of finding the correct
channel for their favorite programs. Simulcast operation
avoids the need for scanning and re-tuning as the mobile unit
moves between areas. Such scanning and re-tuning also
disadvantageously increases mobile unit power consump-
tion.
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Second, and more serious, the orthogonal assignment
approach drastically reduces the system throughput capacity
as measured in bits per Hz because anywhere from 3 to 7,
or possibly more, orthogonal assignments are required to
obtain continuous area coverage in most conventional
orthogonal systems. This waste of capacity is somewhat
recouped if the same information is not needed throughout
the service area because a given piece of information is sent
only to those cells where it is needed.

Conventional cellular radio service is a typical example of
an orthogonal system. In cellular, the same frequencies are
reused in spatially separated cells to allow different data to
be transmitted to different mobile units. An example of three
cellular arrangements is shown in FIG. 5 where the number
of cells (N) is equal to 3, 4, and 7. Each cell (i.e., A, B, C,
.. .) in conventional cellular service usually only includes
a single transmitter and operates in a different frequency or
time division within the communication protocol. As shown
in FIG. 5, cellular service generally locates transmitters
utilizing the same division (all the “A” transmitters) far
enough apart to reduce the likelihood of interference
between such transmitters. As the number of cells increases,
the likelihood of interference decreases. For example, with
N=3 as shown by arrangement 500 in FIG. 3, the distance
between the coverage area of “A” cells is about ¥ cell width,
with N=4 in arrangement 502, the distance between the
coverage areas of “A” cells is slightly larger, and with N=7
in arrangement 504 the distance between “A” cells is larger
than the width of one cell.

However, as the number of cells increases, the length of
the individual time intervals per cell decreases for time
division multiplexed systems, thereby decreasing the sys-
tems total information transfer. In frequency division
systems, more cells undesirably increases the frequency
bandwidth required. Therefore, system throughput in bits
per Hz is decreased as the number of cells increases.
Furthermore, cellular systems often require an electronic
“handshake” between system and mobile unit to identify the
specific cell (i.. transmitter) in which the mobile unit is
located to allow capacity reuse.

II. SUMMARY OF THE INVENTION

The systems and methods of the present invention have a
wide variety of objects and advantages. The systems and
methods of the present invention have as a primary object to
provide a communication system with wide area coverage
and high message throughput while minimizing frequency
bandwidth usage.

It is an object of the invention to provide a simulcast
communication system with a high data transfer rate which
does not exceed the baud rate limitations of simulcast
transmission. ) .

It is a further object of the present invention to provide a
communication system which provides for superior data
communication integrity.

Yet another object of the invention is to provide a mobile
transceiver unit which prevents unnecessary RF
interference, particularly on commercial aircraft. Still
further, it is an object of the invention to provide a zone
based communication system which may dynamically rede-
fine zone boundaries to improve information throughput.

Another object of the invention is to provide a zone based
simulcast communication system which can effectively
communicate with both mobile transceiver units located
near the center of each zone as well as mobile transceiver
units located within the overlap areas between two or more
zones.
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Additional objects and advantages of the invention will be
set forth in part in the description which follows, and in part
will be obvious from the description, or may be learned by
practicing the invention. The objects and advantages of the
invention will be realized and attained by means of the
clements and combinations particularly pointed out in the
appended claims. ’

To achieve the objects and in accordance with the purpose
of the invention, as embodied and broadly described herein,
the invention is directed to a method for information trans-
mission by a plurality of transmitters to provide broad
communication capability over a region of space, the infor-
mation transmission occurring during at least both a first
time period and a second time period and the plurality of
transmitters being divided into at least a first and second set
of transmitters, the method comprising the steps of (a)
generating a system information signal which includes a
plurality of blocks of information, (b) transmitting the
system information signal to the plurality of transmitters, (c)
transmitting by the first and second sets of transmitters a first
block of information in simulcast during the first time
period, (d) transmitting by the first set of transmitters a
second block of information during the second time period,
and (e) transmitting by the second set of transmitters a third
block of information during the second time period.

In another embodiment, the invention is directed to a
multi-carrier simulcast transmission system for transmitting
in a desired frequency band a message contained in an
information signal, the system comprising a first transmitter
means for transmitting an information signal by generating
a first plurality of carrier signals within the desired fre-
quency band and by modulating the first plurality of carrier
signals to convey the information signal, and a second
transmitter means, spatially separated from the first
transmitter, for transmitting the information signal in simul-
cast with the first transmitter by generating a second plu-
rality of carrier signals at substantially the same frequencies
as the first plurality of carrier signals and by modulating the
second plurality of carrier signals to convey the information
signal.

In another embodiment, the invention is directed to a
communication method implemented in a computer con-
trolled communication network for locating a mobile trans-
ceiver within a region of space, the region of space being
divided into a plurality of zones with each zone serviced by
at least one base transmitter and at least one base receiver,
the network storing data corresponding to a zone where the
mobile transceiver was last known to be located, the com-
munication method comprising the steps of (a) transmitting
a message signal by a base transmitter servicing a zone
where the mobile transceiver was last known to be located,
(b) transmitting a systemwide probe signal by a plurality of
base transmitters servicing a plurality of zones if the mobile
transceiver does not indicate receipt of the message signal
from the base transmitter, () receiving the regional probe
signal by the mobile transceiver, (d) transmitting an
acknowledgment signal by the mobile transceiver in
response to the received regional probe signal, (e) receiving
the acknowledgment signal from the mobile transceiver by
a base receiver, and (f) updating the data to reflect the zone
of the base receiver that received the acknowledgment signal
as the last known location of the mobile transceiver.

In yet another embodiment, the invention is directed to a
method of communicating messages between a plurality of
base transmitters and mobile receivers within a region of
space divided into a plurality of zones with each zone having
at least one base transmitter assigned thereto, the commu-
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nication method comprising the steps of (a) transmitting
substantially simultaneously a first information signal and a
second information signal to communicate messages to the
mobile receivers, the first information signal being trans-
mitted in simulcast by a first set of base transmitters assigned
to a first zone, and the second information signal being
transmitted in simulcast by a second set of base transmitters
assigned to a second zone, (b) dynamically reassigning one
or more of the base transmitters in the first set of base
transmitters assigned to the first zone to the second set of
base transmitters assigned to the second zone as a function
of the messages to be communicated in an area, thereby
creating an updated first set of base transmitters and an
updated second set of base transmitters, and (c) transmitting
substantially simultaneously a third information signal and a
fourth information signal, the third information signal being
transmitted in simulcast by the updated first set of base
transmitters, and the fourth information signal being trans-
mitted in simulcast by the updated second set of base
transmitters to communicate additional messages to said
mobile receivers.

In another embodiment, the invention is directed to a
mobile transceiver unit for transmitting messages to and
receiving messages from a network comprising input means
for allowing the user to input a user message to the unit,
transmitter means for transmitting a radio frequency signal
including the user message from the mobile unit to the
network, receiver means for receiving radio frequency sig-
nals having a message from the network, signal detector
means for detecting at least one type of electromagnetic
signal generated external to the mobile unit and the network,
and a circuit, connecting the signal detector means to the
transmitter means, for disabling the transmitter means upon
detection of the electromagnetic signal, thereby preventing
unwanted radio frequency (ransmission.

In another embodiment, the invention is directed to a
communication method for controlling a mobile transceiver
which may communicate with a communication network
controlled by a computer, the network including a plurality
of base transmitters for transmitting messages from the
network to the mobile transceiver and base receivers for
receiving messages from the mobile transceiver, the mobile
transceiver being capable of sending a registration signal to
be received by a base receiver in the network to identify the
mobile transceiver’s location and the plurality of base trans-
mitters in the network being capable of sending a probe
signal to the mobile transceiver to cause the mobile trans-
ceiver to transmit a signal to a base receiver to identify its
location, the method comprising the steps of (a) sending a
message from the network to the mobile transceiver to
disable the mobile transceiver’s capability to transmit a
registration signal, (b) storing the number of probe signals
sent by the network to the mobile transceiver during a first
period of time and the number of messages successfully
delivered to the mobile transceiver by the network during a
second period of time, (c) processing by the computer the
stored number of probe signals and number of messages
successfully delivered to evaluate a likelihood that a probe
signal will be required to be sent by the network to locate the
mobile unit to deliver a message, and (d) sending a message
to the mobile unit to enable the mobile transceiver’s capa-
bility to transmit a registration signal if the calculated
likelihood exceeds a selected value.

Finally, in another embodiment, the invention is directed
to a communication method for controlling a mobile trans-
ceiver which may communicate with a communication
network controlled by a computer, the network including a
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plurality of base transmitters for transmitting messages to
the mobile transceiver and base receivers for receiving
messages from the mobile transceiver, the mobile trans-
ceiver being capable of sending a registration signal to be
received by a base receiver in the network to identify the
mobile transceiver’s location, the network using received
registration signals to determine a set of base transmitters to
be operated to transmit a message to the mobile transceiver,
the method comprising the steps of (a) sending a message
from the network to the mobile transceiver to enable the
mobile transceiver’s capability to transmit a registration
signal, (b) storing the number of registration signals from the
mobile transceiver to the network during a first period of
time and the number of messages successfully delivered to
the mobile transceiver by the network during a period of
time, (c) processing the stored number of registration signals
and number of messages successfully delivered to evaluate
a likelihood that a registration signal from said mobile unit
will not be used by the network to determine a set of base
transmitters, and (d) sending a message to the mobile unit to
disable the mobile transceiver’s capability:to transmit a
registration signal if the likelihood exceeds a selected value.

It is to be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory only and are not restrictive of the
invention, as claimed.

III. BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in
and constitute a part of this specification, illustrate several
embodiments of the invention and together with the
description, serve to explain the principles of the invention.

FIG. 1 is a schematic diagram of an arrangement of
simulcast transmitters;

FIG. 2 is a schematic diagram of uniform smooth earth
propagation;

FIG. 3 is a schematic diagram of synchronized modulated
waveforms;

FIG. 4 is a schematic diagram of modulated waveforms
offset a full baud;

FIG. 5 is a schematic diagram of cellular system cover-
age;

FIG. 6 is a schematic diagram of a communication
system;

FIG. 7 is a flow chart of a preferred method of commu-
nication;

FIG. 8 is a flow chart of a preferred method of sending a
regional probe signal;

FIG. 9 is a schematic diagram of a frequency spectrum for
multi-carrier modulation;

FIG. 10 is a schematic diagram of an on/off keying
modulator; .

FIG. 11 is a schematic diagram of a frequency shift keying
modulator;

FIG. 12 is a schematic diagram of a four carrier quadra-
ture modulator;

FIG. 13 is a schematic diagram of a first embodiment of
a base transmitter;

FLG. 14 is a schematic diagram of a second embodiment
of a base transmitter;

FIG. 15 is a schematic diagram of a mobile transceiver;

FIG. 16 is a pictorial representation of a mobile trans-
ceiver;

FIG. 17 is a schematic diagram of a mobile receiver;
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FIG. 18(A) is a schematic diagram of an analog base
receiver;

FIG. 18(B) is a schematic diagram of a digital base
receiver;

FIG. 19 is a schematic diagram of a base receiver with a
store and forward feature;

FIG. 20 is a schematic diagram of a network operations
center;

FIG. 21 is a schematic diagram of a database structure;

FIG. 22 is a schematic diagram of a traffic database;

FIG. 23 is a schematic diagram of a service queue;

FIG. 24 is a schematic diagram of a base transmitter
database;

FIG. 25 is a schematic diagram of dynamically changing
zonal assignments;

FIG. 26 is a flow chart of a preferred method of dynami-
cally zonal reassignment;

FIG. 27(A) is a schematic diagram of the cycle protocol;

FIG. 27(B) is a schematic diagram of the forward batch
interval protocol;

FIG. 27(C) is a schematic diagram of the individual batch
protocol;

FIG. 28(A) is a flow chart of a preferred method to enable
the registration feature of a mobile unit;

FIG. 28(B) is a flow chart of a preferred method to disable
the registration feature of a mobile unit;

FIG. 29(A) is a flow chart of a preferred evaluation
method used to enable the registration feature; and

FIG. 29(B) is a flow chart of a preferred method used to
disable the registration feature.

IV. DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Reference will now be made in detail to the present
preferred embodiments and exemplary embodiments of the
invention, examples of which are illustrated in the accom-
panying drawings. Wherever possible, the same reference
numbers will be used throughout the drawings to refer to the
same or like parts.

A. Overview of The System Hardware

FIG. 6 shows an overview of the major elements of a
preferred communication system according to the present
invention. As shown therein, the communication system
includes a network operations center 600 which is connected
to a satellite uplink 602 via data path 604. A satellite uplink
is used to provide data to satellite 606. Satellite 606 redirects
the received data to several satellite downlink stations
including station 608 and station 610. Conventional satellite
technology allows for nominal data transfer rates of 24 M
bits/second. Further, conventional satellite technology
allows for accurate delivery of data to stations 608 and 610,
which allows for precise synchronization between the sig-
nals broadcast in simulcast by the stations 608 and 610. It
should be understood that stations 608 and 610 may option-
ally receive identical data, or may individually receive
different data simultaneously from the satellite 606.

Satellite downlink stations 608 and 610 are connected to
spatially separated base transmitters 612 and 614 via data
paths 616 and 618, respectively. Base transmitter 612 is
connected to antenna 620, and base transmitter 614 is
connected to antenna 622. Preferably, the base transmitters
of the present system have a power output capability of
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about 350 watts, which will provide an effective transmitter
coverage area of several tens of miles. Each zone preferably
includes multiple transmitter stations shown as, for example,
base transmitters 613 and 615 in FIG. 6 as will be evident
from the following discussion.

Mobile unit 624 is connected to antenna 626 and, in the
preferred embodiment, is a small, portable unit capable of
being carried easily by a user and therefore is similar to
conventional pagers in those aspects. More preferably, the
mobile unit has both receive and transmit capability, with a
nominal transmit power output of about 1 watt.

The communication system includes several base receiv-
ers 628, 630, 632, and 634 each connected to antennas 636,
638, 640, and 642, respectively. Base receivers 628 and 630
are connected to a regional station 644 via data paths 646
and 648, respectively. Base receivers 632 and 634 are
connected to regional station 650 via data paths 652 and 654,
respectively. Base transmitters 612, 614 preferably have a
large transmit power output capability to provide coverage
to the mobile unit in areas to which communication is
typically difficult, such as building interiors, and to extend
the coverage area of each transmitter. An appropriate num-
ber of base receivers should be dispersed throughout the
geographic area to reliably receive the signals from the
mobile unit. Due to the difference in output power between
base transmitters and mobile units, an overall ratio of 10
base receivers to 1 base transmitter may be appropriate, and
the 2 to 1 ratio shown in FIG. 6 is merely shown for ease of
illustration.

Regional station 650 is connected to the network opera-
tions center 600 via data path 656 and regional station 644
is connected to the network operations center 600 via data
path 658. The data paths 656 and 658 preferably include low
cost phone lines, but may include any convenient and
appropriate data transfer technology. Generally, the commu-
nication system of the present invention roughly divides
various regions of space into portions called zones. Each
zone must have one or preferably more base transmitters
assigned to it. Zone boundaries are roughly defined by the
transmitter coverage areas of the base transmitters assigned
to that zone. For example, FIG. 6 shows a dashed zone
dividing line 660 roughly dividing a zone 1 from a zone 2.
Zone 1 includes base transmitter 614, base receivers 632 and
634, regional station 650, and mobile unit 624. Zone 2
includes base transmitter 612, base receivers 628 and 630,
and regional station 644. Dashed line 660 only roughly
defines the boundary between zones because precise bound-
aries do not exist, For example, to insure adequate coverage
of the region, as shown in FIG. 1, the range of both
transmitter 614 should at least cover the region above
dashed line 660, and preferably should extend somewhat
below dashed line 660. Similarly, the range of base trans-
mitter 612 should at least cover the region below dashed line
660, and preferably should extend somewhat above dashed
line 660. As can be scen, an overlap of transmitter coverage
may occur in the vicinity of dashed line 660.

Referring back to FIG. 2, it can be seen that boundary 202
and boundary 204 overlap in an area near the equi-signal 200
and between these boundaries which may be termed an
“overlap area.” In FIG. 6, dashed line 660 is drawn near the
may be defined as the equi-signal boundary between base
transmitter 614 and base transmitter 612. Of course, dashed
line 660 does not represent the overlap area that may occur
between base transmitter 614 and base transmitter 612.

As explained in the Background of the Invention section,
if base transmitters 612 and 614 are broadcasting identical
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signals on the same frequencies in simulcast, good reception
by a receiver located near the dashed line 660, and possibly
in an overlap area (not shown), can be achieved. Simulcast
thus may provide uniform transmitter coverage for the
region shown in FIG. 6. However, if base transmitter 612 is
broadcasting a first information signal and base transmitter
614 is broadcasting a different, second information signal on
identical frequencies simultaneously, it will likely be diffi-
cult for a receiver located in the overlap area to receive
either the first or the second information signal. In this
instance, the overlap area may be referred to as an interfer-
ence area because a receiver in this area would receive a
composite signal, including the first and second information
signal, that would likely be unusable,

The following will be an exemplary discussion of the
various interactions of the elements of the communication
system when delivering a message to mobile unit 624. In
accordance with the invention, a preferred method 700 of
this interaction is shown in

FIG. 7. Network operations center 600 generates a system
information signal of several blocks of information as shown
in step 702. The blocks of information include an electronic
message to be delivered to the mobile unit 624.

In step 704, the system information signal is transmitted
to the base transmitters. In particular the network operations
center 600 provide the system information signal and appro-
priate other data to the satellite uplink 602 via data path 604
for transmission to the satellite 606. The data is then
received and retransmitted by satellite 606 to satellite down-
link stations 608 land 610. The data received by satellite
downlink 608 is provided to base transmitter 612 through
data path 616, and the data received by satellite downlink
610 is provided to base transmitter 614 through data path
618.

At this point, the exemplary communication system
shown in FIG. 6 may transfer the message to the mobile unit
during one of two time intervals. In the first time interval,
both base transmitter 612 and base transmitter 614 transmit
data via antenna 620 and antenna 622, respectively, in
simulcast to be received by mobile unit 624, which corre-
sponds to step 706 in FIG. 7. This first alternative may be
useful to deliver the message if, for example, the location of
mobile unit 624 in zone 1 or zone 2 is unknown and broad
coverage is desired.

In the second time interval, base transmitter 614 transmits
a block of information including the message data to mobile
unit 624 and base transmitter 612 transmits another block of
information, which corresponds to steps 708 and 710 of FIG.
7. This second alternative may be useful if, for example, the
mobile unit 624 is liknown to be located in zone 1 and out
of range of base transmitter 612. Delivery of the message to
mobile unit 624 during the second time interval is advan-
tageous because during message delivery to the mobile unit
624 by base transmitter 614, base transmitter 612 could be
delivering a different message to a different mobile unit (not
shown). As can be seen, this second alternative would
increase information throughput and system efficiency.

If the mobile unit 624 has properly received the message
via antenna 626, then the mobile unit 624 may generate a
return signal Hand broadcast that signal via antenna 626.
The return signal may be received by any or several of the
base receivers 628, 630, 632, or 634. For example, the return
signal could be received by base receiver 632 through
antenna 640 if antenna 640 is located closer to the mobile
units than any other antenna 636, 638, or 642. In this case,
the base receiver would receive the return signal and provide
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it to regional station 650 through data path 652. The regional
station would then provide the return signal to the network
operations center 600 through data path 656 for further
processing as appropriate. It should be understood that a
return signal may include either an autonomous acknowl-
edgment signal which indicates that the mobile unit accu-
rately received the message or a user generated reply signal.

If the mobile unit 624 does not completely receive the
message, it can generate and broadcast a negative acknowl-
edge signal. The negative acknowledge signals when deliv-
ered to the network operations center 600, indicates that
retransmission of the message is necessary.

It should be understood that the exemplary system shown
in FIG. 6 includes a modest number of elements for ease of
explanation. It is envisioned that the system of the present
invention include a large number of base transmitters, base
receivers, regional stations, and mobile units with a sub-
stantial number of base transmitters assigned to each zone
and all base transmitters assigned to a particular zone
operating in simulcast. Further, it is envisioned that the
present system could advantageously support a large number
of zones to cover a wide geographic area.

B. Overview of the Zonal Simulcast Concepts

The preferred systems and methods of the present inven-
tion variously use simulcast techniques within individual
zones and over several or all of the zones. As previously
noted, zones are generally defined by the coverage areas of
the one or more base transmitters. The network operations
center 600 assigns each base transmitter in the system to a
zone. For example, in FIG. 6, base transmitter 614 is
assigned to zone 1, and the base transmitter 612 is assigned
to zone 2 by the network operations center 600. To maximize
information throughput, the systems and methods of the
present invention dynamically control zonal assignments
and the use of simulcast techniques.

In general, the communication system of the present
invention operates by repeating a communication cycle to
achieve desired information transfer, which is more fully
discussed infra. The communication cycle is divided into a
systemwide time interval and a zonal time interval. In the
systemwide time interval, the base transmitters from at least

several zones are operated in simulcast to simultaneously

transmit identical information to a large geographic area. It
should be understood that the systemwide time merely two
Or more zones.

Broadly speaking, the communication system need not
know the location of a mobile unit to transmit to i during the
systemwide time interval. Therefore, the systemwide time
interval can be used to send a “probe” signal that requests a
particular mobile unit to broadcast an acknowledgment
signal to allow the system to determine its approximate
location by determining which base receiver receives the
acknowledgment signal. Probe signals, thereby, may be used
to track the locations of mobile units, or to uncover the
location of “lost” mobile units.

In the zonal time interval, each base transmitter assigned
to a particular zone transmits identical information in simul-
cast. However, for mobile units at or near the interference
areas between adjacent zones, poor communication to those
mobile units is likely during the zonal time interval because
transmitters in adjacent zones will be simultaneously trans-
mitting different data on the same, or substantially the same,
frequencies. The zonal time interval provides good commu-
nication capability for mobile units not located near the
zonal boundaries and allows the system to “reuse” identical
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frequencies in adjacent zones. Furthermore, if zonal bound-
aries are selected to be located in areas where mobile units
are not likely to be located, i.e. unpopulated areas, the
likelihood of providing good communication capabilities to
a large percentage of mobile units can be increased.

As can be seen, from a system perspective, it is desirable
to communicate with the mobile units in the zonal time
interval because information throughput is maximized by
reusing the transmission frequency band in the several
zones. In other words, using the zonal time interval allows
communication with a large number of mobile units in a
short amount of time. Accordingly, communication during
the systemwide time interval should be minimized because
message transmission during this interval requires a large
amount of system resources be dedicated to that message.

For mobile units located near the boundaries between
zones where interference is likely during the zonal time
interval, good communication capability can be achieved for
these units during the systemwide time interval. In the
preferred systems and methods, when a mobile unit fails to
acknowledge a message sent during the zonal time interval
or provides a negative acknowledgement, the network
operations center sends a probe signal during a subsequent
systemwide time interval to determine the location of that
mobile unit. If the location of the mobile unit indicates that
a likely reason for the failure of the mobile unit to receive
the message is caused by inter-zonal interference, the net-
work operations center may simply retransmit the message
during the systemwide time interval. In other instances, the
failure to successfully deliver a message may be simply
caused by the mobile unit being located in a weak signal area
within a zone. In these instances, the system may retransmit
the message during the zonal time interval using an appro-
priate error correcting code or using a stronger error cor-
recting code.

Alternatively, the network operations center may deter-
mine from the probe signal that the mobile unit is simply
located in a different zone than the zone that the message
was first sent. In this case, the network operations center
preferably causes the message to be retransmitted in the
appropriate zone without again using a portion of the
valuable systemwide time interval,

In accordance with the invention, a preferred method 800
for sending a probe signal is shown in FIG. 8. In step 802,
a message signal is transmitted by a base transmitter ser-
vicing a zone where the mobile transceiver was last known
to be located. In particular, this may be preferably an attempt
by the network to deliver a message to the mobile trans-
ceiver.

If the mobile transceiver does not indicate receipt of the
message signal from the base transmitter transmitted in step
802, the network assumes that the mobile transceiver has not
received the message and transmits a probe signal by a
plurality of base transmitters servicing a plurality of zones in
step 804. The mobile transceiver receives the probe signal in
step 806.

Upon receipt of the probe signal by the mobile
transceiver, the mobile transceiver transmits an acknowl-
edgment signal in step 1808. A base receiver receives the
acknowledgment signal from the mobile transceiver in step
810.

Finally the data, such as the last location field 2104 shown
in user database 2100, is updated to reflect the zone of the
base receiver, or receivers, that receives the acknowledg-
ment signal as the last known location of the mobile trans-
ceiver in step 812.
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C. The Multi-Carrier Modulation Transmission
Format

The base transmitters of the communication system, such
as base transmitters 612 and 614 shown in FIG. 6, preferably
utilize a multi-carrier modulation format as will now be
described. In general, a multi-carrier modulation format
envisions the simultaneous transmission of several closely
spaced carrier frequencies within a desired frequency band,
cach individually modulated to convey an information sig-
nal. The multi-carrier modulation format advantageously
allows for high data transfer rates by providing good bit rate
transmission rates while keeping below the baud rate limi-
tations of simulcast transmission techniques.

FIG. 9 shows a frequency representation 900 of an eight
carrier modulation format. Carrier frequency 902 is shown
with side bands 904, carrier frequency 906 is shown with
side bands 908, carrier frequency 910 is shown with side
bands 912, carrier frequency 914 is shown with side bands
916, carrier frequency 918 is shown with side bands 920,
carrier frequency 922 is shown with side bands 924, carrier
frequency 926 is shown with side bands 928, and carrier
frequency 930 is shown with side bands 932.

1t should be understood that although this exemplary
figure shows an eight carrier signal modulation format, other
different numbers of carrier frequencies may be considered
for use in the systems and methods of the present invention.

In this exemplary embodiment, the carrier frequencies are
spaced 3 KHz apart within a desired frequency band of 50
KHz. Dashed line skirts 934 and 936 represent minimum
frequency roll off levels, such as may be required by Federal
Communication Commission regulations, to prevent overlap
interference into adjacent frequency bands.

Because cight unique data streams may be modulated
onto the respective eight carrier signals in this embodiment,
the data transfer rate of the transmission from the base
transmitters can be greatly increased, while keeping the baud
rate within acceptable ranges for simulcast transmission. It
should also be understood that in accordance with good
simulcast practice, the respective carrier frequencies
between adjacent base transmitters, such as base transmitter
612 and base transmitter 614 in FIG. 6, should be slightly
offset to prevent sustained nodes or “dead spots” where
destructive interference between the signals from each trans-
mitter provides an unusable composite signal, as was
explained in the background section of this application. This
frequency offset is preferably on the order of 10-20 hertz.

As previously discussed, each carrier signal ‘may be
individually modulated to convey a data stream. The fol-
lowing will discuss alternative techniques for modulating a
plurality of carriers in accordance with the systems and
methods of the present, invention.

1. Modulated On/Off Keying

Perhaps the simplest modulation scheme conceptually is
modulated on/off keying (MOOK). FIG. 10 shows a sche-
matic representation of a MOOK modulator 1000. The
MOOK modulator 1000 includes a plurality of carrier fre-
quency generating devices, such as frequency generator
1002 generating frequency F1, frequency generator 1004
generating frequency F2, frequency generator 1006 gener-
ating frequency F3, frequency generator 1008 generating
frequency F4, and frequency generator 1010 generating
frequency Fn. As shown in FIG. 10, the MOOK modulator
1000 may include any number (i.e. n) of frequency
generators, but eight carrier frequencies are preferred, as
shown in FIG. 9.
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The output ffom each of the carrier frequency generators
102, 104, 106, 108, and 110 is applied to a plurality of
respective switches SW1 812, SW2 814, SW3 816, SW4
818, and SWn 820. The output from each switch is provided
to a combiner 1022.

Each of the switches SWI1 812, Sw2 814, SW3 816, Swd4
818, and SWn 820 opens and closes under the control of a
control logic system (not shown) to effect the MOOK
modulation. The control logic system (not shown) causes the
desired switches to variously iclose and open, thereby con-
veying an n-bit binary word. Each carrier frequency trans-
mits a binary “one” if the respective switch is closed and a
binary “zero” if the respective switch is

The summer 1022 combines the modulated carrier fre-
quencies to provide a multi-carrier modulated output signal
that conveys an n-bit binary word.

2. Binary Frequency Shift Keying Modulation

An alternative multi-carrier modulation scheme including
frequency shift keying (FSK) techniques may be imple-
mented by the modulator shown in FIG. 11. A frequency
shift keying modulator 1100 includes a first frequency
source 1102, a second frequency source 1104, a third fre-
quency source 1106, a fourth frequency source 1108, and an
nth frequency source 1110. The output from each frequency
source is provided to a respective modulator 1112, 1114,
1116, 1118, and 1120.

A control logic system (not shown) provides a frequency
control signal to each modulator to frequency shift modulate
the carrier frequencies. In particular, the control logic system
(not shown) provides frequency control signal 1 to modu-
lator 1112, frequency control signal 2 to modulator 1114,
frequency control signal 3 to modulator 1116, frequency
signal 4 to modulator 1118, land frequency control signal n
to modulator 1120. In binary frequency shift keying (BFSK),
the respective frequency control signals provide data corre-
sponding to a binary “one” or “zero” which causes the
respective modulators to modulate a first or second fre-
quency onto the carrier signal.

A summer 1122 combines the modulated carrier frequen-
cies to produce an output signal.

3. M’ary Frequency Shift Keying Modulation

A modulation scheme related to binary frequency shift
keying is M’ary frequency shift keying. M’ary frequency
shift keying modulates three or more different frequencies
onto the respective carrier signals. In quaternary frequency
shift keying, for example, two bits of information may be
instantaneously conveyed on a single carrier frequency.
Similarly, 8’ary frequency shift keying may instantaneously
convey three bits of information per carrier frequency.

Referring again to FIG. 11, M’ary frequency shift keying
may be implemented by providing modulators 1112, 1114,
1116, 1118, and 1120 with the capability to modulate M
different frequencies onto the carrier signal. Accordingly, the
various frequency control signals must provide data indi-
cating which of the M frequencies is to be modulated onto
the carrier signal. For example, in quaternary frequency shift
keying, the frequency control signals must each include two
bits of information to indicate which of the four different
frequencies are to be modulated onto the carrier frequency.

The summer 1122 combines the modulated carrier fre-
quencies to produce an output signal.

4. Quadrature Amplitude Multi-Carrier Modulation

Yet another alternative modulation technique for a multi-
carrier transmission format is shown in FIG. 12. A quadra-
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ture modulator 1200 includes a first quadrature carrier
generator 1202, a second quadrature carrier generator 1204,
a third quadrature carrier generator 1206, and a fourth
quadrature carrier generator 1208. As is well known, quadra-
ture modulators lin general each produce an in-phase carrier
signal and a quadrature carrier signal that is +90° out of
phase with reference to the in-phase signal. Of course, any
number of quadrature carrier generators could be
envisioned, depending upon data transfer and throughput
needs. FIG. 12 shows four quadrature carrier generations
which effectively correspond to eight unique modulator
signals. Therefore, quadrature amplitude multi-carrier
modulation may preferably reduce the width of the fre-
quency band necessary to achieve a desired data transfer
rate.

Each quadrature carrier generator 1202, 1204, 1206, and
1208 receives a control signal from a control logic system
(not shown) which provides the data to be modulated onto
the quadrature carrier signals. In a simple implementation,
the quadrature carrier generators may amplitude modulate
the in-phase and quadrature phase output signals to convey
two bits of information. The in-phase and quadrature signals
output from each quadrature carrier generators 1202, 1204,
1206, and 1208 are provided to a summer 1210 which
combines the signals to produce an output signal.

5. Permutation Freguency Shift Keving (PFSK)

PFSK may be implemented through control logic systems
similar to that used in a MOOK or an M’ary FSK modula-
tion scheme. In PFSK, every baud has a fixed number of
carrier signals present, preferably any 4 of the possible 8. In
a PFSK arrangement, a constant average transmitter power
is advantageously delivered and the receiver only need
decide which 4 carrier frequencies contain the most energy.
In the case of MOOK, the receiver must attempt to deter-
mine on a subchannel-by-subchannel basis the presence or
absence of a signal. This aspect of PFSK may simplify
mobile receiver design.

Compared to a binary or M’ary FSK modulation schemes,
a higher number of bits may be delivered per baud with
PFSK. For example, PFSK may generate signals that inde-
pendent FSK subchannels could never generate, such as all
four carriers being the four highest frequencies, and there-
fore it can be seen that PESK may advantageously increase
information transfer rates.

D. The Base Transmitter

Each base transmitter unit, such as base transmitter 612 or
614 shown in FIG. 6, receives transmitter control data and
message data transmitted from the satellite 606. FIG. 13
shows a first preferred embodiment of a base transmitter
1300 in accordance with the present invention. The base
transmitter 1300 receives data from the satellite downlink
connected to data input 1302 which provides this data to a
control logic system 1304 to control the operation of the
base transmitter unit. The control logic 1304 provides a
control signal to a plurality of modulators 1306, 1308, 1310,
1312, and 1314. Modulator 1306 produces a carrier signal
F1, modulator 1308 produces a carrier signal F2, modulator
1310 produces a carrier signal F3, modulator 1312 produces
a carrier signal F4, and modulator 1314 produces a carrier
signal Fn.

For example, the control logic may generate appropriate
control signals to modulate the carrier signals in a MOOK,
BFSK, M’ary FSK, PFSK, or quadrature amplitude modu-
lation scheme, as previously discussed. Each modulator then
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provides the modulated output signal to a combiner 1316
which combines each of the several modulated carrier
frequencies into a single output signal.

The single signal is then applied to a power amplifier 1318
to amplify this signal to an appropriate level. The power
amplifier 1318 may, for example, produce a nominal output
signal of 350 watts to antenna 1320. In this embodiment,
power amplifier 11318 preferably has extremely linear char-
acteristics to prevent formation of intermodulation products,
and to insure that these intermodulation products do not
cause signals to be generated at undesirable frequencies.
Antenna 1320 broadcasts the desired signal from power
amplifier 1318.

FIG. 14 shows a second preferred embodiment of a base

. transmitter unit. The second embodiment comprises a base

transmitter 1400 which includes a satellite downlink con-
nected to data input 1402, control logic 1404, and several
modulators 1406, 1408, 1410, 1412, and 1414. Each modu-
lator receives an appropriate control signal from the control
logic 1404, as previously discussed with respect to base
transmitter 1300.

The output from each of modulators 1406, 1408, 1410,
1412, and 1414 in base transmitter 1400 is provided to
respective power amplifiers 1416, 1418, 1420, 1422, and
1424 to provide an appropriate power output level for
transmission, such as 350 watts aggregate.

The output from each of power amplifiers 1416, 1418,
1420, 1422, and 1424 is provided to combiner 1426 to
combine the modulated carrier signals into a single output
signal which is provided to antenna 1428 for broadcast.

E. The Mobile Unit

The mobile unit may be a small, portable mobile
transceiver, such as pictorially represented in FIG. 16.
Referring now to FIG. 15, the mobile transceiver 1500
shown therein includes a receiver section for receiving
signals from the base transmitters of the system, and a
transmitter section for transmitting replies, or other
messages, to the base receivers of the system.

In particular, the mobile transceiver 1500 includes an
antenna 1502 which is connected to a transmit/receive
switch 1504 to switch the antenna between the transmit and
receive sections of the mobile transceiver 1500. A receiver
1506 is provided to receive the messages from the base
transmitter. Of course, the receiver must be appropriately
designed to receive the multi-carrier signals from the base
transmitters and must be appropriately designed to demodu-
late the particular modulation scheme utilized. For example,
appropriate analog filters and appropriate demodulators
could be used. In the preferred embodiment, the receiver
performs a transform, such as a fast fourier transform, on the
received signal to separate the data from the various carriers
in the multi-carrier modulation format.

The receiver 1506 is connected to a display and storage
logic section 1508 to process the received signal. An annun-
ciator 1510 to alert the user that a message has been received
is connected to and controlled by the display and storage
logic 1508. The annunciator 1510 may commonly include a
sound producing device such as a beeper, or a vibrator, or a
flashing light.

A set of display controls 1512 to control the display of the
mobile transceiver 1500 is connected to the display and
storage logic 1508. A display 1514, preferably an LCD
display, is also connected to the display and storage logic
1508 to display messages and various other information to
the user.
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Display and storage logic 1508 is connected to transmit
logic 1518 via connection 1526. Display and storage logic
1508 may generate an autonomous acknowledge signal
which causes the transmitter 1520 to broadcast an appropri-
ately modulated RF signal. As previously discussed, it is
desirable for the mobile transceiver to transmit an acknowl-
edge signal if the message was properly received by the
mobile unit, or alternatively to transmit a negative acknowl-
edge signal if the message was only partially received. The
negative acknowledge signal indicates that the network
operations center should rebroadcast the message to the
mobile unit.
~ Preferably, the rebroadcast of the message to the mobile
unit should occur with an appropriate error correcting code
which may be decoded by the mobile unit to insure complete
and accurate reception of the message. Of course, error
correcting codes should be used only when necessary
because their use slows data transfer and increases the
complexity of the mobile unit. Other types of autonomous
replies may also be useful, for example, to indicate to the
network operations center that the user has not viewed the
message even though the mobile unit properly received it,
such as when the mobile transceiver is unattended by the
user.

Aset of input switches 1516 is provided to allow the user
to:

input a reply to a received message, or to otherwise
generate a message to be transmitted by the mobile trans-
ceiver. The input switches are connected to transmit logic
1518 which decodes the signal from the input switches 1516
to generate an output signal to the transmitter 1520. The
transmitter 1520 generates an appropriately modulated RF
signal to be broadcast by antenna 1502.

The mobile transceiver 1500 also preferably includes a
noise detector 1522. The noise detector 1522 provides an
output signal upon sensing through antenna 1502 a threshold
level signal. The noise detector 1522 provides an output
signal to disable the transmitter 1520 via connection 1524,
and to thereby prevent unwanted transmission by the mobile
unit. '

Noise detector 1522 preferably is set to detect electro-
magnetic signals which are generated externally to the
communication system and which are indicative of a con-
dition when transmissions by the mobile unit are undesir-
able. For example, the noise detector 1522 could be
designed to serve a threshold level of noise at 400 Hz. When
the user enters a commercial aircraft, which commonly uses
400 hertz power supply, the receipt of this noise by the noise
detector 1522 would then disable the transmit capability of
the mobile transceiver 1500 during operation of the aircraft
to prevent any unnecessary or unwanted interference with
the operations of the aircraft by autonomous or intentional
transmissions by the mobile transceiver 1500.

The display and storage logic 1508 of the mobile trans-
ceiver 1500 further preferably includes a timing circuit (not
shown) which may be used to turn the receiver section 1506
on or off, as desired. The timing circuit (not shown) advan-
tageously allows the mobile transceiver to “power down”
during periods of time when messages are not anticipated to
be transmitted. For example, in a preferred communication
protocol, the receiver could simply power up at the begin-
ning of each cycle to receive data to determine if a message
will be transmitted to that mobile transceiver during that
cycle or when information concerning message availability
will be transmitted. If the mobile transceiver is to receive a
message, the timing circuit could power up at the appropri-
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ate time to receive the message, and then power down after
receipt. The timing circuit, therefore, advantageously pro-
longs the battery life of the mobile transceiver 1500. Of
course, it should be understood that the timing circuit could
control the other elements of the mobile transceiver, such as
the display 1514, and the transmit logic 1518.

In an alternate implementation, the receiver 1506 may
adaptively change its demodulation techniques to accom-
modate various formats. For example, each zone may advan-
tageously use a different modulation format depending on
message traffic levels, and other considerations. In
particular, the receiver may receive a signal indicating the
modulation scheme utilized in a given zone via a modulation
format message contained in an overhead portion of the data
stream. The demodulation of FSK, M’ary FSK, PFSK, and
MOOK formats all begin with the determination of the
energy levels detected at each of the carrier frequencies, and
thus require identical processing of the received RF energy.
The logic (not shown) in the receiver interprets the meaning
of these measured energy levels based upon the modulation
scheme selected as indicated by the received modulation
format message. In this manner simpler and more economi-
cal transmitters, with a decreased capacity for information
transfer, can be used in zones that have decreased traffic
loads and more expensive, high-throughput transmitters can
be used only in those areas where they are needed.

A pictorial representation of the mobile transceiver is
shown in FIG. 16. The mobile transceiver 1600 shown
therein includes a case 1602, a pair of display control
buttons 1604, a display 1606, and a set of six reply buttons
1608, 1610, 1612, 1614, 1616, and 1618. As indicated
previously, display 1606 is preferably an LCD display and
a set of display control buttons 1604 may be used to scroll
text up or down on the display 1606. The message “will you
be home for dinner?” is shown on display 1606.

The set of six reply buttons 1608, 1610, 1612, 1614, 1616,
land 1618 provide a flexible system for user generated
replies to received messages. The display and storage logic
1508 provides information immediately above each button
indicating a possible reply message by the user. In the simple
example shown in FIG. 16, the user may reply “yes,” “no,”
or “?” to the message 620 displayed on the screen 1606. The
transmit logic 1518 generates an appropriate signal based
upon which button the user presses. In this simple scenario,
buttons 1614, 1616, and 1618 are unused.

In alternate applications, up to six possible reply mes-
sages may be shown on the screen 1606. Of course, other
particularized applications may be envisioned for the reply
feature of the mobile transceiver 1500. For example, if the
user is a stockbroker, the display 1606 could display the
terms “buy,” “sell,” or “hold” above the appropriate buttons.
A variety of other applications may be envisioned.

With the six button reply option provided by mobile
transceiver 1500, a three bit message may be transmitted by
the mobile transceiver to the base receivers. The two remain-
ing states of the three bit message may be used by the
transmit logic 11518 for the autonomous acknowledgment
signal which indicates that the message has been properly
received, and for the autonomous negative acknowledgment
signal which indicates that the message has not been com-
pletely or properly received.

Of course, the mobile transceiver 1500 shown in FIG. 16
could be configured differently to provide more or less reply
buttons, different display control buttons, and different dis-
play formats as desired or needed by the user.

Further, the mobile transceiver 1500 could additionally
include a data output port (not shown) for connection to
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other electronic devices of the user. For example, the mobile
transceiver could be connected through an output port to a
laptop or palmtop PC, or, could be incorporated therein. The
PC could display the message on its screen, thereby obvi-
ating the need for the display 1606, and the keyboard could
be used to generate any appropriate reply messages from the
user, thereby obviating need for the reply buttons and
allowing free form messages to be sent by the mobile
transceiver. A user sclected reply would be transferred to the
mobile transceiver 1500 from the PC for transmission to the
base receiver.

Alternatively, the mobile transceiver could be connected
to a voice data replay device, such as a speaker, thereby
allowing the user o receive messages from a voice mailbox,
for example. Of course, a voice data generation device, such
as a microphone, could be connected to the mobile trans-
ceiver 1500 to allow the user to reply to the voice mail

10

message he has received or to initiate voice data communi-

cation from the mobile transceiver to the base receivers.
Similarly, fagsimile transmissions could be supported.

An alternate embodiment of the mobile unit includes only
receive capabilities, but does not include any transmit capa-
bilities. FIG. 17 shows a mobile receiver 1700. The various
components of the mobile receiver generally correspond in
functionality to the similar elements shown in FIG. 18. Of
course, the mobile receiver 1700 cannot generate replies,
which includes user initiated replies, an autonomous
acknowledgment signals or negative acknowledgment
signals, because of the lack of transmit capability. Also, the
location of this alternate embodiment cannot be tracked by
the network control center because of the lack of transmit
capability. Generally, because of these reasons, the-mobile
receiver 1700 embodiment of the mobile unit is less pref-
erable than the mobile transceiver embodiment 1500.
Further, it should be appreciated that the mobile transceiver
embodiment may include circuitry for generating various
autonomous responses without interaction by the user.

F. The Base Receiver

The base receivers of the present system receive the low
power output signal from the mobile transceiver unit. As is
shown in FIG. 6, mobile receivers are dispersed throughout
the geographic service area. Base receivers need not be
associated with zonal boundaries per se, but will always be
located to service at least one zone, of course. A few base
receivers may exist in the overlap region between zones.

During transmission of the return signal by the mobile
transceiver unit, it is possible that several base receivers
could receive this return signal. In this instance, the network
operations center 600 preferably selects the data from the
base receiver with the highest received signal strength (i.e.
the signal with the lowest probability of errors) to maximize
the likelihood of receiving accurate data. The signal strength
approach is preferred and can be satisfactorily implemented
if the base receiver locations are carefully selected to insure
adequate signal strength reception from the mobile trans-
ceiver units and to minimize the overlap between base
receiver coverage areas. Alternately, the network operations
center 600 could use “voting” techniques by comparing each
data set from the several base receivers to arrive at the most
likely return signal data using conventional voting receiver
technology.

FIG. 18(A) shows a first embodiment of an analog base
receiver. Analog receiver 1802 is connected to an antenna
1800. The analog receiver 1802 simply receives the signal
from the antenna 1800 and removes the modulated wave-
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form from the carrier frequency and outputs this waveform
in analog format to a regional demodulator 1804 via data
path 1806. Data path 1806 is preferably a 4 KHz analog
telephone channel.

The regional demodulator 1804 receives signals from
several analog receivers included in several base receivers.
Preferably, the regional demodulator 1804 is located in the
regional station, such as regional station 650 shown in FIG.
6. The demodulated signal from the regional demodulator
1804 is then transferred to the regional processing circuitry
1808, and then onto the network operations center 600.

The analog receiver 1802 could generate identification
data to be transmitted with each received message so the
network operations center 600 can determine the source of
each message received. Alternatively, and preferably, dedi-
cated communication paths are used for each base receiver
and therefore, the source of the message can be inferred
from the communication path that is activated.

FIG. 18(B) shows a digital base receiver embodiment
which includes an antenna 1800 attached to an analog
receiver 1802. As in the previously discussed embodiment,
the analog receiver 1802 removes the modulated waveform
from the carrier signal transmitted by the mobile transceiver
unit. The analog receiver 1802 outputs the modulated wave-
form to a demodulator 1810 included in the base receiver.
The demodulator 1810 produces a digital output signal
corresponding to the data stream transmitted by the mobile
transceiver unit. The demodulator 1810 provides the digital
output signal to the regional processing circuitry 1808 in the
regional station via data path 1812. Data path 1812 may be
any conventional data path which can satisfactorily convey
the digital data from the demodulator 1810 to the regional
processing center 1808. The regional processing circuitry
1808 then passes the data to the network operations center
600.

FIG. 19 shows a digital base receiver including error
correction and store and forward features. An antenna 1900
is connected to an analog receiver 1802 which is connected
to a demodulator 1810, as previously described with refer-
ence to FIG. 18(B). The demodulated digital signal is output
from demodulator 1810 to error correction circuitry 1906
which may perform error correction algorithms to insure the
integrity of the return signal received from the mobile
transceiver unit. Of course, the error correction circuitry
should decode and correct data which have been compatibly
encoded by the mobile transceiver.

The error corrected data output from the error correction
circuitry 1906 is provided to a store and forward circuit
1908. The store and forward circuit 1908 stores the received
data to allow it to be transmitted later at a convenient time
and at a convenient data transmission rate.

For example, in the present system it is likely that the
return signal traffic received by the base receiver will occur
in short bursts at a relatively high data transfer rate.
However, it is also likely that the average data transfer rate
from the base receivers is substantially lower than the
instantaneous data transfer rate during traffic bursts. The
store and forward circuit 1908 may preferably act as a buffer
to allow the return signal data to be communicated from the
store and forward circuit 1908 to the regional processing
circuitry 1808 at a lower (and less expensive) data transfer
rate. Store and forward circuit 1908 is, therefore, preferably
connected to regional processing circuitry 1808 via data path
1910 which may include a low cost telephone line.

G. The Network Operations Center
1. Overview

The network operations center 600 is shown in schematic
form in FIG. 20. The network operations center 600 includes
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a base receiver input system 2000 which receives data from
the various regional stations throughout the system (e.g.,
regional stations 644 and 650) via various data paths, such
as data paths 656 and 658 as shown in FIG. 6. The data
received by the base receiver input system 2000 includes
reply data from users with various control data. Base
receiver input system 2000 may include appropriate con-
ventional signal processing equipment. Control data may
include data identifying the base receiver (i.e. location of the
mobile unit) which received the associated reply. Preferably,
the base receiver input section 2000 receives data from the
regional stations via phone lines. However, other appropri-
ate data paths may be considered.

The base receiver input system 2000 then provides the
received data to a central computer 2002. The central
computer 2002 may also receive input from a user input
system 2004. For example, the user input system 2004 may
receive data from users via phone lines who may access and
interact with the central computer via voice, DTMF, or
modem transmission and may include appropriate conven-
tional signal processing equipment. A user may interact with
the central computer 2002 to modify his service, to initiate
or receive messages, or to perform other desirable functions.

Generally, the central computer 2002 processes the data
received from the base receiver input system 2000 and from
the user input system 2004 to perform various operations on
the data, ito update various database entries for use by the
central computer 2002, and to generate data for transmission
to a satellite uplink output system 2006.

It should be understood that, although FIG. 20 shows the
central computer as existing at a single location in the
network operations center 600, a distributed computing
system may be used to perform the necessary functionality
of the central computer 2002. Presently, however, a single
location for the central computer 2002 is preferred.

Satellite uplink output system 2006 receives data from the
central computer 2002 and provides it to satellite 606, shown
in FIG. 6, for transmission to base transmitters within the
system (e.g., base transmitters 612 and 614 in FIG. 6).

The central computer 2002 is also connected to a database
system 2008 which stores various data such as message data,
user status data, system status data, and message status data,
for example, for use by the central computer 2002 in
processing.

Also, a control access 2010 is provided to allow systems
engineers or programmers to access the central computer
2002 to observe and modify its operations and system
performance.

2. Database Structure

The database 2008 of the network operations center
includes several database structures necessary for the opera-
tion of the system. While a preferred partitioning of these
databases is described below, it should be understood that
other partitionings could be considered, such as moving the
various “user traffic” fields from the traffic statistics database
to the user database.

a. The User Database

For example, the user database structure shown in FIG. 21
includes a record for each user of the system who possesses
a mobile unit. The record for user 1 2100 includes various
fields, such as an ID number field 2102 which indicates a
unique number associated with that particular user. The
transmit capability field 2106 indicates whether the mobile
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unit assigned to the user has the capability to transmit. The
last location field 2104 includes data which indicates the last
known location of the user. The last location field may be
updated when the central computer recognizes that a new
base receiver has received a return signal from the mobile
unit, thereby indicating the mobile unit has moved since the
last return signal. Of course, if the mobile unit only includes
a mobile receiver without transmit capability, the last loca-
tion field 2104 cannot be updated and the mobile unit may
be given a default location.

The service area field 2108 includes data corresponding to
the area in which the user has subscribed to. For example, if
a user desires service in geographic areas less than the total
system service area, the central computer could use the data
in the service area field 2108 to cause only selected base
transmitters to attempt to transmit messages to a mobile unit.

The button format field 2110 includes data indicating the
format of reply buttons the user may access on the mobile
transceiver. Of course, for mobile units with only receive
capabilities, the button format field will not be used.

The message field 2112 includes data representing one or
more messages which are intended for the user. A receive
flag is set when the central computer has received data
indicating that the message has been received by the mobile
unit via an acknowledgment signal. If the mobile unit does
not have transmit capability, the receive flag is set upon
transmission of the message by the appropriate base trans-
mitters. The user database structure may include other fields
for each user of the communication system of the present
invention as needed to provide various desired services.

b. The Receiver Database

Database 2008 of FIG. 20 includes a receiver database
(not shown) which includes an entry with several associated
fields for each base receiver in the system. A first field for
each base receiver preferably includes the total number of
mobile units which have last communicated with this
receiver. A second field for each base receiver preferably
includes a list of base transmitters which may cover all or a
portion of the receiver coverage area of that base receiver.

¢. Traffic Statistics Database

Database 2008 of FIG. 20 should also include preferably
a traffic statistics database as shown in FIG. 22 which
includes various fields containing statistics calculated by the
central computer 2002 concerning traffic patterns for the
system. For example, the traffic database 2200 preferably
includes a user field 2202 for data indicating a user of the
network. Several fields are preferably associated with the
user field 2202. Field 2204 includes data representing the
number of probe signals sent by the network to locate the
mobile unit associated with the user field 2202. Field 2206
includes data representing the number of registration signals
received by the network from the mobile unit associated
with the user field 2202. Field 2208 includes data represent-
ing the number of messages from the network that have been
successfully delivered to the mobile unit associated with the
user field 2202. Field 2210 may be used for other traffic
related data, such as data indicating the average traffic per
cycle, and data indicating a time average (ie. for the last
hour) traffic amount. .

Further, the traffic database 2200 could include fields (not
shown) for data concerning overall system performance and,
in particular, each zone in the network. Such area specific
traffic data may be useful in optimizing system performance
by allowing intelligent redefinition of zonal boundaries.
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d. The Service Queue

Database 2008 of FIG. 20 also includes a service queue
2300 as shown in FIG. 20. The service queue 2300 includes
a current messages queue and a probe list queue. The current
messages queue includes a system wide list of messages to
be delivered by the system. The current messages queue
includes, for example, a series of 1D number fields 2302,
2304, and 2306 with associated data location ‘fields 2308,
2310, and 2312, respectively. The data location ficlds 2308,
2310, and 2312 include pointers to the appropriate fields in
the user database structure shown in FIG. 21. The ID number
fields 2302, 2304, and 2306 include data indicating the ID
number of the user to which the message is to be delivered.

In operation, the central computer retrieves the ID number
2302 and data location 2308 from the top of the current
messages queue and retrieves the appropriate data from the
user database 2100 to process and transmit a message to the
user.

The probe list queue includes a ID number fields 2314,
2316, and 2318 and data location fields 2320, 2322, and
2324 similar in form to those in the current messages queue.
The probe list queue contains a list of users which the system
has previously attempted unsuccessfully to deliver a mes-
sage to. In other words, the users listed in the probe list are
considered to be “lost” by the system. The central computer
2002 then initiates a probe routine for the ID number 2314
and data location 2320 located at the top of the probe list.

After successful execution of the probe routine, the last
location field 2304 in the user database structure 2100 will
have been updated to provide an accurate last location of the
user from the base receiver that received the mobile unit’s
acknowledgment to the probe signal. After the last location
field 2304 has been updated, the message can then be
replaced in the current messages queue for delivery to the
user via the appropriate base transmitters located near the
mobile unit.

Preferably, the network operations center gives priority to
the delivery of all messages in the current message queue,
and then sends probe signals to the users listed in the probe
list queue after delivery has been attempted for all messages
in the current message queue. If the message volume in the
current message queue remains high for an extended period
of time, the network operations center preferably begins to
periodically send probe signals to the users listed in the
Probe List, even though undelivered messages remain in the
current messages queue. For example, in this instance of
persistent filled current messages queue, the network opera-
tion center preferably transmits three probe signals in every
cycle transmitted,

¢. Base Transmitter Assignment List

The database 2008 of the network operations center also
includes a base transmitter database 2400 as shown in FIG.
24. The base transmitter database 2400 includes a zonal
assignment field 2404 for data representing a zone assign-
ment associated with a base transmitter field 2402 in the
system. Also, a field 2406 for data representing the base
receivers in the transmitter coverage area, and a field 2408
for other data associated with a base transmitter, are asso-
ciated with base transmitter field 2402. As can be seen in
FIG. 24, each base transmitter in the network has a base
transmitter field and associated fields as described above.

In normal operating conditions of the system with low
amounts of message traffic being transmitted, each base
transmitter will remain assigned to its particular zone.

20

25

30

35

50

55

60

65

55

24

However, the systems and methods of the present invention
provide for dynamically changing the zonal assignments of
various base transmitters to improve information through-
put. These dynamic zone allocation concepts dynamically
reassign base transmitters to new zones generally based
upon the volume of messages transmitted during the sys-
temwide time interval, and more particularly based upon the
localized volume of messages to mobile units. In general,
dynamic zone allocation may be used to deliver messages to
mobile units in overlap areas (i.e. “zonal dithering™), or to
balance the volume of message traffic between zones.

FIG. 25 is useful to explain these concepts. Various base
transmitters, each designated as an “X,” are dispersed
throughout a region of space shown in FIG. 25. Also, various
base receivers are dispersed throughout this region of space
2500, cach being designated by an “R.” The normal zonal
boundary for zone 1 in FIG. 25§ is shown by solid line 2502.
A normal boundary for zone 2 is represented by solid line
2504 during normal load traffic operation conditions. As can
be seen, base transmitters 2506, 2508, and 2510 are located
near the zonal boundary of zone 2, and base transmitters
2512, 2514, and 2516 are located near the boundary of zone
1. Base receivers 2518 and 2520 are located in an overlap
area 2521 between zones 1 and 2. As previously discussed,
mobile units located in this overlap area 2521 near base
receivers 2518 and 2520 must be communicated with during
the systemwide time interval because of the interference
created during the zonal time interval by adjacent base
transmitters.

During normal, low to moderate volume system
operations, the zonal overlap area 2521, i.c., interference
area, near base receivers 2518 and 2520 will preferably have
a small number of mobile units located therein. Therefore,
communication with these mobile units will not significantly
consume system resources by occasionally communicating
with them during the systemwide time interval.

However, if the traffic volume from the overlap area 2521
near base receivers 2518 and 2520 increases, such as
because additional mobile units enter this overlap area 2521,
the handling of this traffic in the systemwide time interval
can significantly consume system resources. For example,
communication with a large number of mobile units during
the systemwide time interval may significantly delay deliv-
ery of messages to units in this and other regions.

In this instance, the zonal boundaries are changed to
remove this high traffic region from a zonal overlap area. For
example, system efficiency is restored if the zone 1 boundary
were moved to dashed line 2522 and the zone 2 boundary
were moved to dashed line 2524. '

The central computer 2002 may dynamically accomplish
this zonal redefinition by assigning one or more base trans-
mitters to a new zone to reduce systemwide time interval
messages. In the present example shown in FIG. 25, the
central computer updates the base transmitter zonal assign-
ment list to reassign base transmitters 2512, 2514, and 2516
to zone 2 while removing these base transmitters from zone
1. In view of this zonal edefinition, the new zone 1 boundary
is shown by dashed line 2522, and the new zone 2 boundary
is shown by dashed line 2524. The high traffic region near
base receivers 2518 and 2520 is now squarely within zone
2 and messages to these units may be efficiently delivered
during subsequent zonal time interval(s).

In accordance with the invention, a preferred method
2600 for accomplishing zonal redefinition is shown in FIG.
26. In accordance with the method, step 2602 provides for
transmitting substantially simultaneously a first information
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signal and a second information signal, the first information
signal being transmitted in simulcast by a first set of base
transmitters assigned to a first zone, and the second infor-
mation signal being transmitted in simulcast by a second set
of base transmitters assigned to a second zone. For example,
as shown in FIG. 285, the base transmitters in zone 1 defined
by boundary line 2502 could be the first set of base
transmitters, and the base transmitters located in zone 2
defined by boundary line 2504 could be the second set of
base transmitters.

Step 2604 of the method provides for dynamically reas-
signing one or more of the base transmitters in the first set
of base transmitters assigned to the first zone to the second
set of base transmitters assigned to the second zone, thereby
creating an updated first set of base transmitters and an
updated second set of base transmitters. For example, base

transmitters 2512, 2514, and 2516 could be reassigned from *

zone 1 to zone 2. As shown in FIG. 25, new zonal boundaries
would be defined by dashed lines 2512 for zone 1 and 2524
for zone 2.

Step 2606 provides transmitting substantially simulta-
neously a third information signal and a fourth information
signal, the third information signal being transmitted in
simulcast by the updated first set of base transmitters and the
fourth information signal being transmitted in simulcast by
the updated second set of base transmitters. For example, as
shown in FIG. 28, the base transmitters assigned to zone 1
defined by dashed line 2522 (i.e. not including base trans-
mitters 2512, 2514, and 2516) could transmit during a
subsequent communication cycle a third information signal,
and base transmitters in zone 2 defined by dashed line 2524
(i.e. including base transmitters 2512, 2514, and 2516) could
transmit a fourth information signal during that same sub-
sequent communication cycle.

Further, it is desirable that during the redefinition of the
zonal boundaries, it is insured that the new overlap arca
2525 near base receiver 2526 and between dashed lines 2522
and 2524 is an area that is not likely to produce, or is not
currently producing a high volume of message traffic.
Generally, zonal boundaries should be preferably redefined
to maximize information throughput by minimizing the data
that must be transferred during the systemwide time interval.
A network manager could review the overall traffic patterns
and tendencies to determine an optimum redefinition of
zonal boundaries. Of course, the central computer 2002
could also implement an algorithm accessing the traffic
statistics database 2200 to determine optimal zonal bound-
ary redefinition.

In a preferred embodiment in the instance where an entire
region is saturated with mobile units, such as a large
metropolitan area repetitive reassignments of base transmit-
ters may be used to reduce message traffics during.the
systemwide time interval. There may exist no appropriate
overlap area, such as overlap area 2525, with a low traffic
level to facilitate a long term reassignment of base trans-
mitters with the resulting redefinition of zonal boundaries. In
this case, the preferred embodiment alternates between a
first and second set of zonal boundaries over each commu-
nication cycle and does not attempt to deliver messages
during the systemwide time interval.

For example, in FIG. 25 this preferred embodiment would
utilize the zonal boundaries defined by lines 2502 and 2504
during a first zonal time interval and would not attempt to
deliver messages to mobile units in overlap area 2521. In a
subsequent cycle, this preferred embodiment redefines the
zonal boundaries to dashed lines 2522 and 2524 and delivers
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messages to the mobile units in previous overlap area 2521
during the zonal time interval using zone 2 base transmitters.
During this cycle, the network would not attempt to deliver
messages to mobile units in overlap area 2528. In yet a later
cycle, this preferred embodiment would switch back to
zonal boundaries 2502 and 2504 which would allow mes-
sage delivery to mobile units in the now previous overlap
area 2525 during the zonal time interval using zone 1 base
transmitters. As can be seen, alternating between a first and
second set of zonal boundaries advantageously reduces the
need for communication during the systemwide time
interval, but slows message delivery somewhat by only
allowing communication to mobile units in overlap areas
during zonal time intervals on alternating communication
cycles.

H. The Preferred System Communication Protocol

The system communication protocol is preferably a time
division protocol organized within repetitive communica-
tion cycles of preferably 30 seconds in duration.

The blocks of data transmitted by the network are pref-
erably formed by a bit interleaving process to prevent loss of
data during bursts of interference. Bit interleaving may be
envisioned as stacking two or more blocks of data (which
read from left to right), and then transmitting a bit stream in
a column-by-column, top-to-bottom sequence. As can be
seen, a burst of interference will likely only cause the loss
of a few bits per word at most, which can be corrected by
error correction techniques, rather than the loss of entire
words. Of course, the mobile unit must appropriately
deinterleave the data prior to processing,

FIG. 27 generally illustrates a variety of preferred time
intervals which may variously be used for communication
between the system and various sets and subsets of mobile
units. An adaptable schedule for these time intervals is
preferably generated, and may be revised according to
system demands. The scheduling of the time intervals
advantageously allows a mobile unit to “power down”
during inactive time periods when the mobile unit will not
transmit or receive any messages, thereby conserving bat-
tery power. Similarly, messages or information for delivery
to a subset of the total number of mobile units will prefer-
ably be transmitted during time intervals which minimize
the delivery of those messages or information to unintended
mobile units not included in the subset to further conserve
battery power.

A preferred cycle protocol 2700 is shown in FIG. 27(A).
The cycle protocol 2700 includes a cycle header time
interval 2702, a systemwide forward (FWD) batch time
interval 2704, a systemwide response time interval 2706, a
zonal forward (FWD) batch time interval 2708, a zonal
reverse time interval 2710, and a reverse contention time
interval 2712. Other arrangements, such as moving the
systemwide reverse interval next to the zonal reverse inter-
val may be considered if transmitter turn on time is signifi-
cant.

The cycle protocol generally schedules time slots for
systemwide and zonal forward channel information transfer
from the network to the mobile units and for systemwide and
zonal reverse channel information transfer from the mobile
transceiver units to the network. Briefly, the cycle header
2702 field includes overhead or “housekeeping”
information, the systemwide forward batch field 2704 and
the zonal forward batch field 2708 provide forward com-
munication capability through the base transmitters to the
mobile units in a systemwide time interval and a zonal time
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interval, respectively. The systemwide response field 2706
and zonal reverse field 2710 provide a return signal period
for the mobile transceivers to respond to messages generated
during the systemwide and zonal forward batch periods
2504 and 2508, respectively. Finally, the reverse contention
2712 field allows the mobile transceiver to initiate access to
the network.

Each of the fields shown, except the cycle header 2702
field, is preferably variable in duration, and may be changed
by the central computer 2002, depending on message traffic
requirements. The beginning of the cycle is synchronized by
the central computer to a .time standard and preferably
coincides with the start of minute or half minute intervals.
Each mobile unit preferably includes timing circuitry, as
previously described, which allows for the mobile unit to
power up at the beginning of each cycle to receive commu-
nication.

For each cycle, the central computer 2002 calculates the
amount of time required for each field to maximize infor-
mation throughput by the network. For example, for the
cycle protocol 2700 shown in FIG. 27(A), the central
computer will calculate the amount of time necessary for the
systemwide forward batch field 2704, the systemwide
response interval 2706, the zonal forward interval 2708, the
zonal reverse interval 2710, and the reverse contention
interval 2712. The cycle header 2702 will preferably include
timing offset data which will indicate the timing offset from
the cycle header until the beginning of the systemwide
response interval 2706, the beginning of the zonal forward
interval 2708, the beginning of the zonal reverse interval
2710, and the beginning of the reverse contention interval
2712.

The cycle header 2702 starts preferably with an 8 digit
long preamble (not shown) for digit synchronization pur-
poses. The preamble allows for the mobile unit to synchro-
nize its timing circuitry with the network. For example, the
timing circuitry of the mobile unit could become offset from
the network due to commonly caused inaccuracies. The
preamble is followed by a “start of header” string of four
digits and all timing offsets within the cycle are calculated
as a number of predefined intervals beginning from the start
of the last header digit. The start of header string is followed
by an 8 digit string grouped into two words, each of which
is protected against errors by encoding it using a forward
error correcting code, preferably a Bose, Chaudhuri, and
Hocquenghem (BCH) code or a Reed Solomon code. These
error correcting codes add additional digits to the informa-
tion digits in a code word, where the additional digits are a
specific function of the information digits, so that if certain
common error events occur, a decoding step involving all of
the transmitted digits, both information and additional, can
recover the original information digits. The first code word
will contain a count of the current cycles executed for that
day. The second code word will contain the necessary timing
offsets for the beginning of the time intervals in the cycle
protocol 2700. Further information regarding error correct-
ing codes may be found in Gallagher, “Information Theory
and Reliable Communication,” Wiley 1968, which is hereby
incorporated by reference.

The systemwide forward batch 2704 field generally
includes a zonal header time interval including overhead
information and a series of 64 batches. Also, the zonal
forward interval 2710 similarly includes a zonal header time
interval with overhead information and a series of 64
batches. Each batch is a string of data containing informa-
tion specifically directed to a single group of mobile units.
Each batch preferably contains information directed to a
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certain class of mobile units with the classes divided by the
types of service provided. For example, a first batch could be
directed to all mobile transceiver units, and a second batch
could be directed to all mobile r eceiver units. Further, each
batch may contain several messages, each intended for
different mobile units within the particular class of unit to
which that batch is directed. Generally, FIG. 27(B) shows
the forward batch interval protocol 2750 preferred for both
the systemwide forward interval 2704 and the zonal forward
interval 2708.

The systemwide forward interval 2704 is preferably used
only for sending a probe signal to a mobile transceiver unit
which does not respond to zonal messages (i.e. a “lost” unit).
However, when necessary, the systemwide forward interval
2704 may be used to deliver messages to mobile units
located in overlap areas. The ID number, or address, of the
lost mobile unit is preferably followed by data indicating a
timing offset which is a time delay amount until the begin-
ning of the time slot designated for the return signal of that
mobile unit. An alternative implementation, which may be
useful for mobile units that have not responded for a period
of time, could have mobile units that have received a probe
signal respond during the reverse contention interval.

After the end of the broadcast on the systemwide forward
batch time interval 2704, all network base transmitters shut
down until the beginning of the zonal forward batch time
interval 2708.

The forward batch interval protocol 2750 includes a
forward channel headér interval 2714 which includes data to
allow the timing circuitry of the mobile units to synchronize
themselves with the incoming data stream. The forward
channel header 2714 also preferably includes data indicating
a timing offset scheduling a reverse channel time interval for
each batch, as may be required. Of course, the forward
channel header 2714 for the systemwide forward interval
2704 would indicate a timing offset for reverse channel
transmission during the systemwide response interval 2706,
and the forward channel header 2714 for the zonal forward
interval 2708 would indicate a timing offset for reverse
channel transmission during the zonal reverse interval 2710.

The forward channel header 2714 further includes a data
stream to the mobile unit listing which of the 64 batches will
follow and the timing offsets indicating when those batches
will be transmitted. Again, this feature advantageously
allows the mobile unit to “power down” during the system-
wide and zonal forward intervals 2704 and 2708 until the
appropriate time for receiving its batch information, thereby
conserving the battery power of the mobile unit. The remain-
ing fields batch i 2720, batch j 2722, and batch k 2724 are
the individual batches directed to the mobile units.

It should be understood that different classes of mobile
units can follow different desirable batch protocols, depend-
ing on the type of service, processing power, battery
capacity, or other factors.

The individual batch protocol 2780 is shown in FIG.
27(C). The batch header field 2726 is similar to the header
fields discussed above for FIGS. 27(A) and (B). The batch
header 2726 includes a list of particular mobile units to
receive messages within the batch and includes timing
offsets indicating when such messages will be broadcast.
Further, the batch header 2726 includes data indicating a
timing offset scheduling a reverse channel interval in the
system reverse interval, the zonal reverse interval, or the
reverse contention interval, as appropriate, Again, this infor-
mation allows the mobile unit to extend its battery life
because the mobile unit need only power up at the appro-
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priate time to receive or transmit the appropriate message.
Further, it is preferred that the reverse channel timing offset
data be transmitted using error correction codes to insure
accurate receipt thereof by the mobile unit. Accurate receipt
of the reverse channel timing offset data will prevent
unwanted or untimely transmissions by the mobile unit and
insure that a mobile unit may properly transmit a negative
acknowledgment signal if it fails to properly receive an
unencoded message.

The individual message interval 2732 includes the indi-
vidual message intended for a particular mobile unit or units.
The duration of each message and number of messages
within a batch may be varied by the network operations
center 600 and is traffic dependent.

Each mobile unit with transmit capability that has
received a message in the immediately previous systemwide
forward interval 2704 or the zonal forward interval 2708
will have an appropriate time slot for transmission scheduled
in the systemwide response interval 2706, or the zonal
reverse interval 2710, respectively. The timing circuit in the
mobile transceiver unit determines the assigned time slot for
transmission. For example, if the mobile unit simply intends
to transmit an acknowledgment signal, which indicates that
the mobile unit has properly received the message from the
network, an 8 bit preamble followed by the address of that
mobile unit need only be transmitted and a 3 bit acknowl-
edgment. However, if a more extensive reply from the
mobile unit is required, additional data could be transferred
during this time slot. In particular, long reverse messages
could be scheduled in response to a request from the mobile
unit sent during the contention interval 2712, as discussed
hereafter.

Due to the low power transmit capability of the mobile
transceiver units, there is an increased likelihdod of data
transmission errors for reply signals. The extended Golay
code for error protection may be utilized for reverse channel
messages from mobile transceiver units to the network.

The systemwide response interval 2706 and the zonal
reverse interval 2710 provide communication capability
from the mobile transceiver units to the network (i.e. the
reverse channel).

Still further, a preferred embodiment accommodates
mobile terminals with extensive reverse message generation
capabilities (e.g., a laptop computer connected to a radio
transceiver) by allowing for contention messages that
request extended reverse channel time for the transmission
of a long reverse message. The reverse contention interval
2712 is located after the zonal reverse interval 2710 and
provides for unscheduled messages from the mobile unit to
the network. For example, the mobile transceiver unit could
send a message to the network during the reverse contention
interval 2712 indicating that the user no longer wishes to
receive messages, thereby terminating service. Also, the user
could transmit a message to the network during the reverse
contention interval 2712 indicating that the user now desires
to reestablish services and begin receiving messages from
the network. Further, a “registration signal,” which is dis-
cussed infra, could be transmitted during the reverse con-
tention interval 2712.

The reverse contention interval preferably utilizes a
so-called “slotted ALOHA” protocol, which allows the
mobile unit to randomly select a predefined time slot within
the contention interval to transmit a message. A mobile
station wanting to transmit will first divide the contention
interval into slots, preferably 5.33 ms in length, and then
choose randomly any of them to start transmitting. The
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slotted ALOHA protocol is preferred because of the low
likelihood of data “collisions” (i.e. 2 or more mobile units
transmitting during the same time slot).

I. Registration of the Mobile Unit

Because the network operations center 600 stores the
location of each mobile unit in the system in the user
database 2100, it is preferred that each mobile transceiver
unit have the capability to “register” with the network
operations center 600 by sending a registration signal to a
base receiver into the network to update the location data.

The mobile transceiver unit preferably registers by simply
transmitting its identification number to a base receiver,
which forwards this data and data representing the location
of the base receiver to the network operations center 600.

The mobile transceiver preferably registers upon crossing
zonal boundaries to alert the network operation center that
the mobile transceiver has left one zone and entered another.
For example, the mobile unit could receive information from
the nearest base transmitter identifying which zone that base
transmitter is assigned to at the beginning of each commu-
nication cycle. Upon receipt of such information from a base
transmitter indicating that a nearby base transmitter is
assigned to a new zone, the mobile transceiver then prefer-
ably transmits a registration signal.

The mobile transceiver unit may also transmit a registra-
tion signal in other desirable instances. For ¢xample, if the
mobile transceiver unit has moved away from the transmitter
coverage areas of the network for a period of time, the
mobile transceiver unit may preferably transmit a registra-
tion signal upon returning to a coverage area. The display
and storage logic 1508 of the mobile transceiver unit pref-
erably recognizes that the unit has left the coverage area of
the network upon failure to receive data from a base trans-
mitter in the network during the cycle header time interval
2702, for example. The mobile unit may leave the coverage
area of a base transmitter of the network when the user takes
the unit out of the country, or enters the basement of a
building, for example.

The mobile unit may also preferably transmit a registra-
tion signal when power is restored to the mobile unit after
having power removed, such as after being turned off by the
user. Of course, the power may be restored to the unit by
replacing or recharging a dead battery, which may also cause
transmission of a registration signal.

In general, the network must balance the need for frequent
registrations by the mobile transceiver units, and the desir-
able result of accurately knmowing the location of each
mobile unit, thereby preventing the need for probe signals,
with the undesirable overhead costs of too frequent
registration, which sacrifices data throughput by utilizing
valuable transmit time.

In the preferred embodiment, the central computer 2002
of the network operations center 600 can achieve desirable
performance by implementing one or more algorithms to
evaluate the need for registration by a mobile unit, and then
appropriately controlling the registration performance of
that mobile unit. If the central computer determines that
registration of a particular mobile unit is useful, then the
mobile unit preferably should receive a message from the
network to cause the mobile unit to send registration signals
at appropriate times. Conversely, if the central computer
determines that the registration signals from the mobile unit
are too frequently not useful, the mobile unit preferably
should receive a message from the network to cause the
mobile unit not to transmit registration signals.
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To implement this feature, the mobile transceiver unit
further preferably includes a registration flag (not shown) in
the display and storage logic section 1508. If the registration
flag is set, the display and storage logic section 1508 causes
the mobile transceiver to autonomously send a registration
signal to the network operations center on a desired basis. If
the registration flag is not set, the display and storage logic
section 1508 prevents any registration signals from being
sent.

The registration flag may be set or removed upon com-
mand from the network operations center by transmission of
an appropriate signal from a base transmitter near the mobile
unit. A variety of algorithms, possibly regarding individual
users or groups of users, can be used to determine whether
or not the registration flag should be set. It should be
appreciated that the present invention provides two distinct
algorithms for implementing these registration concepts
depending upon whether the registration flag is set or not in
the mobile unit (i.e. the state of the mobile unit).

FIG. 28(A) shows a flow chart describing a preferred
method 2800 for implementing the registration concepts of
the present invention wherein the registration feature of the
mobile unit is disabled. In step 2802, the network sends a
message to disable the registration feature (ie. set the
registration flag to zero) of the mobile unit to disable the
mobile transceiver’s capability to transmit a registration
signal. As can be seen, step 2802 determines the initial state
for the method set forth in FIG. 28(A).

In step 2804, the network stores the number of probe
signals sent to the mobile transceiver during a first period of
time, and the number of messages successfully delivered to
the mobile transceiver by the network during a second
period of time. Preferably, the first and second time intervals
are identical. The traffic statistics database 2200 of the
database 2008 is preferably used to store the number of
probe signals and successful messages for each mobile unit.
As explained hereinafter, these two statistics from the opera-
tion of the network are preferably used to determine whether
registration by the mobile unit is useful.

In step 2806, the stored number of probe signals and
number of messages successfully delivered is processed to
evaluate a likelihood that a probe signal will be required to
be set by the network to locate the mobile unit to deliver a
message. The preferred embodiment of the invention pro-
cesses the stored number lof probe signals and messages
successfully delivered in accordance with the method set
forth in FIG. 29(A). )

To Referring now to FIG. 29(A), therein is shown a series
of substeps which are preferably performed during the
implementation of the processing step 2804 shown in FIG.
28(A). In particular, steps 2902 and 2904 are event driven
and only proceed to the next step after an input has been
received by the network. Step 2902 determines if the net-
work sent a probe signal to a lost mobile transceiver unit and
if a reply to the probe signal was received by a base receiver
in the network. If this event occurs, a counter (not shown) is
incremented by a value P by the central computer 2002.

In step 2904, if a message was successfully delivered to
a mobile transceiver, preferably including an acknowledg-
ment signal return from the mobile transceiver to the
network, the counter (not shown) in the central computer
2002 is decremented by a value D.

After the occurrence of either of the events tested for in
step 2902 or step 2904, the algorithm proceeds to step 2906.
In step 2906, if the counter value is greater than a prede-
termined value J, this indicates that the likelihood that a
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probe signal will be necessary to locate the mobile trans-
ceiver is greater than a selected value.

As can be seen, the process of substeps in FIG. 29(A)
balances the frequency of probe signals sent to a particular
unit against the number of successfully delivered messages
to that unit, If the system must send a large number of probe
signals, it would be useful to enable the registration feature
by setting the registration flag on that mobile unit to enable
the registration feature. In contrast, if many messages have
been successfully delivered without requiring a probe signal,
it is unnecessary to enable the registration feature by setting
the registration flag.

In step 2808, a message is sent to the mobile unit to enable
the mobile transceiver’s capability to transmit a registration
signal if the calculated likelihood in step 2804 exceeds a
selected value. As can be seen, step 2808 preferably sets the
registration flag in the mobile transceiver unit.

FIG. 28(B) shows a flow chart describing a method 2810
for implementing the registration concepts of the present
invention wherein the registration feature of the mobile unit
is enabled.

In step 2812, the network sends a message to enable the
registration feature (i.e. set the registration flag to 1) of the
mobile unit to enable the mobile transceiver’s capability to
transmit a registration signal. As can be seen, step 2812
determines the initial state for the method set forth in FIG.
28(B).

In step 2814, the network stores the number of registration
signals received by the network during a first period of time,
and the number of messages successfully delivered to the
mobile transceiver by the network during a second period of
time. Preferably, the first and second time intervals are
identical. The traffic statistics database 2200 of the database
2008 is preferably used to store the number of registration
signals and successful messages for each mobile unit. As
explained Thereinafter, these two statistics from the opera-
tion of the network are preferably used to determine whether
the registration by the mobile unit is useful.

In step 2816, the stored number of registration signals and
number of messages successfully delivered is processed to
evaluate the likelihood that a registration signal will be
received by a base receiver in the network that will not be
used by the network to determine a set of base transmitters
to be operated to transmit a message to the mobile trans-
ceiver. The preferred embodiment of the invention processes
the stored number of registration signals received and num-
ber of messages successfully delivered in accordance with
the method set forth in FIG. 29(B).

Referring now to FIG. 29(B), therein is shown a series of
substeps which are preferably performed during the imple-
mentation of the processing step 2814 shown in FIG. 28(B).
In particular, steps 2912 and 2914 are event driven and only
proceed to the next step after an input has been received by
the network. Step 2912 determines if a registration signal
was received by a base receiver in the network. If so, a
counter (not shown) in the central computer 2002 is incre-
mented by a value A. In step 2914, if a message was
successfully delivered to a mobile transceiver, preferably
including an acknowledgment signal return from the mobile
transceiver to the system, the counter (not shown) in the
central computer 2002 is decremented by a value M.

It should be understood that the counter referred to with
regard to steps 2912 and 2914 is different then the counter
referred to with regard to steps 2902 and 2904 since each
counter only necessary when the registration feature is
enabled or disabled in the mobile transceiver. However, the
same physical or logical device may be used to implement
both counters.
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After the occurrence of either events in the step 2912 or
step 2914, the algorithm proceeds to step 2916. In step 2916,
the process determines if the counter value is greater than a
predetermined value T. The value of T can be varied to meet
the needs of a particular network. When the counter value
exceeds T, it is indicated that the likelihood that a registra-
tion signal from that mobile unit will not be used by the
network to determine a new set of base transmitters, and
therefore the registration status for that mobile unit needs to
be changed to disable the registration feature.

In other words, the process in FIG. 29(B) balances the
frequency of registration signals sent by a particular unit
against the number of successfully delivered messages to
that unit. As can be scen, if the mobile unit sends a large
number of registration signals without the system using
these registration signals, it would be useful to have the
registration feature on that mobile unit disabled, In contrast,
if many messages have been successfully delivered without
too many registration signals being sent by the mobile unit,
it is unnecessary for the registration feature to be disabled.

In step 2818, a message is sent to the mobile unit to
disable the mobile transceiver’s capability to transmit a
registration signal if the calculated likelihood in step 2814
exceeds a selected value. As can be seen, step 2818 may
preferably remove the registration flag in the mobile trans-
ceiver unit. -

Of course, it should be understood that the variables P, D,
and J used in FIG. 29(A), and the variables A, M, and T used
in FIG. 29(B) can be adjusted as desired to enhance system
performance, as will be apparent to one of ordinary skill in
the art. The counters can be implemented with so-called
“reflective boundaries” so that if a counter reaches a mini-
mum value (e.g., zero), it will continuously reset to that
minimum value when further decremented.

It will be apparent to those skilled in the art that various
modifications and variations can be made in the systems and
methods of the present invention without departing from the
scope or spirit of the invention.

Other embodiments of the invention will be apparent to
those skilled in the art from consideration of the specifica-
tion and practice of the invention disclosed herein. It is
intended that the specification and examples be considered
as exemplary only, with a true scope and spirit of the
invention being indicated by the following claims,

What is claimed is:

1. Amulti-carrier simulcast transmission system for trans-
mitting in a desired frequency band at least one message
contained in an information signal, the system comprising:

a first transmitter configured to transmit a first plurality of

carrier signals within the desired frequency band, each
of the first plurality of carrier signals representing a
portion of the information signal substantially not rep-
resented by others of the first plurality of carrier
signals; and

a second transmitter, spatially separated from the first

transmitter, configured to transmit a second plurality of
carrier signals in simulcast with the first plurality of
carrier signals, each of the second plurality of carrier
signals corresponding to and representing substantially
the same information as a respective carrier signal of
the first plurality of carrier signals.

2. The multi-carrier simulcast transmission system of
claim 1, wherein the first transmitter comprises a plurality of
transmitters located in a first area, and the second transmitter
comprises a plurality of transmitters located in a second
area. ’
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3. The multi-carrier simulcast transmission system of
claim 1, wherein the first and second pluralities of carrier
signals are evenly spaced within the desired frequency band.

4. The multi-carrier simulcast transmission system of
claim 3, wherein the first and second pluralities of carrier
signals are spaced approximately every 3 KHz, and wherein
the desired frequency band is approximately 50 KHz wide.

5. The multi-carrier simulcast transmission system of
claim 1, wherein each of the first and second pluralities of
carrier signals comprise eight carrier signals.

6. The multi-carrier simulcast transmission system of
claim 1, wherein the first and second pluralities of carrier
signals include an identical number of carrier signals, and
wherein each carrier signal in the first plurality corresponds
to and is slightly frequency shifted 10-20 Hz from the
respective carrier signal in the second plurality.

7. The multi-carrier simulcast transmission system of
claim 1, wherein the first transmitter comprises means for
modulating the first plurality of carrier signals using a
modulation scheme, and the second transmitter comprises
means for modulating the second plurality of carrier signals
using the modulation scheme.

8. The multi-carrier simulcast transmission system of
claim 7, wherein the modulation scheme is selected from the
group including: modulated on/off keying, binary frequency
shift keying, M’ary frequency shift keying, and quadrature
amplitude modulation.

9. The multi-carrier simulcast transmission system of
claim 2, further comprising:

a network operations center configured to generate the
information signal, the network operations center
including a receiver for receiving data input to the
network operations center, a database for storing data,
a central computer connected to the receiver and the
database for processing the input data and the database
data to generate the information signal, and a satellite
uplink connected to the central computer for broadcast-
ing the information signal; and

a satellite for receiving the information signal from the
network operations center and for retransmitting the
information signal to the first and second transmitters;
wherein each of the first and second transmitters com-
prises satellite downlink means and base transmitter
means.

10. In a multi-carrier simulcast transmission system, a
method for transmitting in a-desired frequency band [a] at
least one message contained in an information signal, the
method comprising-the steps of:

generating a first plurality of carrier signals within the
desired frequency band, each of the first plurality of
carrier signals representing a portion of the information
signal substantially not represented by others of the first
pluarlity of carrier signals;

generating a second plurality of carrier signals within the
desired frequency band, each of the second plurality of
carrier signals corresponding to and representing sub-
stantially the same information as a respective carrier
signal of the first plurality of carrier signals;

transmitting the first plurality of carrier signals from a first
transmitter;

transmitting the second plurality of carrier signals from a
second transmitter in simulcast with transmission of the
first plurality of carrier signals from the first transmit-
ter.

11. The method of claim 10, wherein the first and second

pluralities of carrier signals are evenly spaced within the
desired frequency band.
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12. The method of claim 10, wherein the first and second
pluralities of carrier signals are spaced approximately every
3 KHz, and wherein the desired frequency band is approxi-
mately 50 KHz wide.

13. The method of claim 10, wherein the first and second
pluralities of carrier signals each comprise eight carrier
signals.

14. The method of claim 10, wherein the first and second
pluralities of carrier the first plurality corresponds to and is
slightly frequency shifted 10-20 Hz from the respective
carrier signal in the second plurality.

15. The method of claim 10, wherein at least one of the
first and second pluralities of carrier signals is modulated
according to a modulation scheme selected from the group
including: modulated on/off keying, binary frequency shift
keying, M’ary frequency shift keying, and quadrature ampli-
tude modulation.

16. The method of claim 10, wherein the step of gener-
ating the first plurality of carrier signals comprises the
substep of modulating the first plurality of carrier signals
using a modulation scheme.

17. The method of claim 10, wherein the step of gener-
ating a second plurality of carrier signals comprises the
substep of modulating the second plurality of carrier signals
using a modulation scheme.
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18. The method of claim 10, wherein the step of gener-
ating a second plurality of carrier signals comprises the
substep of generating the second plurality of carrier signals
at frequencies slightly offset from the first plurality of carrier
signals.

19. A multi-carrier simulcast transmission system for
transmitting in a desired frequency band at least one mes-
sage contained in an information signal, the system com-
prising:

means for transmitting a first plurality of carrier signals

within the desired frequency band, each of the first
plurality of carrier signals representing a portion of the
information signal substantially not represented by
others of the first plurality of carrier signals; and

means for transmitting a second plurality of carrier signals
in simulcast with the first plurality of carrier signals,
each of the second plurality of carrier signals corre-
sponding to and representing substantially the same
information as a respective carrier signal of the first
plurality of carrier signals.

LI I e
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4, [XX] The filing fee is calculated on the basis of the claims existing in the prior
application as amended at 2 and 3 above.

(1) For (2) lF\li:Jemdber (S)EI)ijtr:;ber | (4) Rate (5) B$a7s7ic(:) Fee
Total Claims .18-20= | 0 A ~ x$2200 |$%0
Independent '

Claims 2-3=10 ‘ x$78.00 | $0
Multiple Dependent Claim(s) (if applicable) +$250.00 | $0

Total = | $770.00

‘Reduction by % for filing by small entity | -
TOTAL FILING FEE = | $770.00

5. [XX] A check in the amount of $770 to cover the filing fee is enclosed.
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6. [XX] ‘The Commissioner is hereby authorized to charge any fees which may be
required including fees due under 37,C.F.R. § 1.1.6 and any other fees
due under 37 C.F.R. § 1.17, or credit any overpayment during the
pendency of this application to chcunt No. 06-0916.

7. [XX] Amend the specnﬁcaho/ nsertlng before the first line, the sentence:

AN # This is a continuatiop o tion Serial No. 07/973,918, filed
November 12, 199 S, Pat, No. 5,690,403

8. [ 1] New forma‘léwings are enclosed.

9. XX} ‘The prior application is assigned of record to: Destineer Corporation.

10. [ ] Priority of application Serial No. , filed on

in (country) is claimed under 35 U.S.C. § 119.

11. [ ] A verified statement clalmlng small entity status |s[ ] enclosed or [ ]is on
file in the prior application.

12. [XX] The power of attorney in the prior application is to at least one of the

following: FINNEGAN, HENDERSON, FARABOW, GARRETT &
DUNNER, L.L.P., Reg. No. 22,540, Douglas B. Henderson, Reg.

No. 20,291; Ford F. Farabow, Jr., Reg. No. 20,630; Arthur S. Garrett,
Reg. No. 20,338; Donald R. Dunner Reg. No. 19,073; Brian G.
Brunsvold, Reg. No. 22,593; Tipton D. Jennings, 1V, Reg. No. 20,645;
Jerry D. Voight, Reg. No. 23,020; Laurence R. Hefter, Reg. No. 20,827,
Kenneth E. Payne, Reg. No. 23,098; Herbert H. Mintz, Reg. No. 26,691,
C. Larry O'Rourke, Reg. No. 26,014; Albert J. Santorelli, Reg. No. 22,610;
Michael C. Elmer, Reg. No. 25,857; Richard H. Smith, Reg. No. 20,609;
Stephen L. Peterson, Reg. No. 26,325; John M. Romary, Reg.

No. 26,331; Bruce C. Zotter, Reg. No. 27,680; Dennis P. O'Reilley, Reg.
No. 27,932; Allen M. Sokal, Reg. No. 26,695; Robert D. Bajefsky, Reg.
No. 25,387; Richard L. Stroup, Reg. No. 28,478; David W. Hill, Reg.

No. 28,220; Thomas L. Irving, Reg. No. 28,619; Charles E. Lipsey, Reg.
No. 28,165; Thomas W. Winland, Reg. No. 27,605; Basil J. Lewris, Reg.
No. 28,818; Martin I. Fuchs, Reg. No. 28,508; E. Robert Yoches, Reg.

No. 30,120; Barry W. Graham, Reg. No. 29,924; Susan Haberman

Griffen, Reg. No. 30,907; Richard B. Racine, Reg. No. 30,415; Thomas H.
Jenkins, Reg. No. 30,857; Robert E. Converse, Jr., Reg. No. 27,432;
Clair X. Mullen, Jr., Reg. No. 20,348; ChnstopherP Foley, Reg. -

No. 31,354; John C Paul, Reg. No. 30,413; Roger D. Taylor, Reg.

No. 28,992; David M. Kelly, Reg. No. 30,953; Kenneth J. Meyers, Reg.
No. 25,146; Carol P. Einaudi, Reg. No. 32,220; Walter Y. Boyd, Jr., Reg.
No. 31,738; Steven M. Anzalone, Reg. No. 32,095; Jean B. Fordis, Reg.
No. 32,984; Barbara C. McCurdy, Reg. No. 32,120; James K. Hammond,
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Reg. No. 31,964; Richard V. Burgujian, Reg. No. 31,744; J. Michael
Jakes, Reg. No. 32,824; and Allen M. Lo, Reg. No. 37,059.

13.  [XX] The power appears in the originai declaration of the prior application.

14. [ ] Since the power does not appear in the original declaration, a copy of the
power in the prior application is enclosed.

15. [XX] Please address all correspondence to E HENDERSON,
EARABOW, GARRETT AND DUNNER, L.L.P., 1300 | Street, N.W.,
Washington, D.C. 20005-3315.

16. [ ] Récognize as associate attorney

17. [XX] Also enclosed is a Petition Under 37 C.F.R. § 1.48(b).

PETITION FOR EXTENSION. If any extension of time is necessary for the filing of this
application, including any extension in the parent application, serial no. 07/973,918
filed November 12, 1992, for the purpose of maintaining copendency between the
parent application and this application, and such extension has not otherwise been
requested, such as extension is hereby requested, and the. Commissioner is authorized
to charge necessary fees for such an extension to our Deposit Account No. 06-0916.
A duplicate copy of this paper is enclosed for use in charging the deposit account.

FINNEGAN, HENDERSON, FARABOW,
GARRETT & DUNNER, L.L.P.

- . By: @M«%'(ﬁ
Allen M. Lo
Reg. No.: 37,059

Date: December 6, 1996
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087760457

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

ASSISTANT COMMISSIONER FOR PATENTS
Washington, D.C. 20231 ,
- Attorney Docket No. 03680.0083-04000
Prior Application: .
_Art Unit: 2611
Examiner: T. Le

“SIR: This is a request forﬁling a

Continuation under 37 C.F.R. § 1.60 of pending prior appllcatlon Serial No 07/973,918
filed November 12, 1992 of Dennis Cameron et al. for A NATIONWIDE
COMMUNlCATION SYSTEM

Enclosed is a complete copy of the prior application including the cath or
Declaration and drawings, if any, as originally filed. | hereby verify that the

" attached papers dre a true copy of prior application Serial No. 07/973,918
as originally filed on November 12, 1992. '

1. XX

‘Cancel claims (At'least one original
independent claimmust be retained for filing purposes.)

3. [XX] A Preliminary Améndménf is enclosed.

4, [XX] The f:lmg fee is calculated on the basis of the claims existing in the prior

appllcatlon as amended at 2 and 3 above.

(1) For

(2) Number
Filed

' (3) Number
Extra

(4) Rate

(5) Basic Fee
$770

Total Claims

18-20="

x$22.00

$0

| Independent
Claims

2-3=

0

x $78.00

$0

+$250.00

$0

Multiple_ Dependent Claim(s) (if appli'cable)

. Total =

$770.00

Reduction by % for filing by small entity
| TOTAL FILING FEE =

$770.00

5. [XX] A checkin the amount of $770 to cover the ﬁling fee is enclosed.
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10.

11.

12.

[XX]

[XX]

[ ]
[XX]

[ ]

[XX]

t
The Commissioner is hereby authorized to charge any fees which may be

~ required including fees due under 37 C.F.R. § 1.1.6 and any other fees

due under 37 C.F.R. § 1.17, or credit any overpayment during the

. pendency of this application to deposit Account No. 06-091 6

Amend the specification by inserting before the first line, the sentence:

-- This is a continuation of application 'S'erial No. 07/973,918, filed
November 12, 1992.-- .

New formal drawings are enclosed.
The prior application is assigned of record to: Destineer Corporation.

Priority of application Serial No. 4 , filed on
in (country) is claimed under 35 U.S.C. § 119.

A verified statement claiming small entity status is [ ] enclosed or [- Jis on
file in the prior application.

The power of attorney in the prior application is to at least one of the
following: FINNEGAN, HENDERSON, FARABOW, GARRETT &
DUNNER, L.L.P., Reg. No. 22,540, Douglas B. Henderson, Reg.

No. 20,291; Ford F. Farabow, Jr., Reg. No. 20,630; Arthur S. Garrett,
Reg. No. 20,338; Donald R. Dunner Reg. No. 19,073; Brian G.
Brunsvold, Reg. No. 22,593; T|pton D. Jennings, IV, Reg. No. 20,645;
Jerry D. Voight, Reg. No. 23,020; Laurence R. Hefter, Reg. No. 20,827,
Kenneth E. Payne, Reg. No. 23,098; Herbert H. Mintz, Reg. No. 26,691;
C. Larry O'Rourke, Reg. No. 26,014; Albert J. Santorelli, Reg. No. 22,610;
Michael C. Elmer, Reg. No. 25,857; Richard H. Smith, Reg. No. 20,609;
Stephen L. Peterson, Reg. No. 26,325; John M. Romary, Reg.

No. 26,331; Bruce C. Zotter, Reg. No. 27,680; Dennis P. O'Reilley, Reg.
No. 27,932; Allen M. Sokal, Reg. No. 26,695; Robert D. Bajefsky, Reg.
No. 25,387; Richard L. Stroup, Reg. No. 28,478; David W. Hill, Reg.
No. 28,220; Thomas L. Irving, Reg. No. 28,619; Charles E. Lipsey, Reg.
No. 28,165; Thomas W. Winland, Reg. No. 27,605; Basil J. Lewris, Reg.
No. 28,818; Martin I. Fuchs, Reg. No. 28,508; E. Robert Yoches, Reg.
No. 30,120; Barry W. Graham, Reg. No. 29,924; Susan Haberman
Griffen, Reg No. 30,907; Richard B. Racine, Reg. No. 30,415; Thomas H.
Jenkins, Reg. No. 30,857; Robert E. Converse, Jr., Reg. No. 27,432,
Clair X. Mullen, Jr., Reg. No. 20,348; Christopher P. Foley, Reg.

No. 31,354; John C. Paul, Reg. No. 30,413; Roger D. Taylor, Reg. -

~ No. 28,992; David M. Kelly, Reg. No. 30,953; Kenneth J. Meyers, Reg.

No. 25,146; Carol P. Einaudi, Reg. No. 32,220; Walter Y. Boyd, Jr., Reg.
No. 31,738; Steven M. Anzalone, Reg. No. 32,095; Jean B. Fordis, Reg.
No. 32,984; Barbara C. McCurdy, Reg. No. 32,120; James K. Hammond,
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13.

14.

15.

16.

17,

[XX]
[ ]

[XX]

[ ]
[XX]

Reg. No. 31,964, Richard V. Burgujian, Reg. No. 31,744; J. Michael
Jakes, Reg. No. 32,824, and Allen M. Lo, Reg.rNo:‘ 37,059.

The power appears in the original declaration 6f the prior application.

Since the power does not appear in the original declaration, a cbpy of the
power in the prior application is enclosed.

‘Please address all correspondence to FINNEGAN, HENDERSON,
FARABOW, GARRETT AND DUNNER, L.L.P., 1300 | Street, N.W.,

Washington, D.C. 20005-3315.

. ¥
Recognize as associate attorney

Also enclosed is a Petition Under 37 C.F.R. § 1.48(b).

PETITION FOR EXTENSION. If any extension of time is necessary for the filing of this
application, including any extension in the parent application, serial no. 07/973,918 .
filed November 12, 1992, for the purpose of maintaining copendency between the
parent application and this application, and such extension has not otherwise been
requested, such as extension is hereby requested, and the Commissioner is authorized
to charge necessary fees for such an extension to our Deposit Account No. 06-0916.
A duplicate copy of this paper is.enclosed for use in charging the deposit account.

FINNEGAN, HENDERSON, FARABOW,
GARRETT & DUNNER, L.L.P.

By: &)(/Q\%’ﬁ
Allen M. Lo
Reg. No.: 37,059

Date: December 6, 1996
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BACKGROUND OF THE INVENTION

A. Field of the Invention

The present invention relates to methods and syétems for
;gproviding two-way communication capability betweén a central
Eénetwork and a mobile unit over a relatively large area, and more
‘i particularly to such methods and systems which allow for rapid
j;commqpication of large messages and efficient use of system
resources.

10 B. Description of the Related Art

Conventional two-way portable/mobile wireless messaging

. systems often provide a variety of services to subscribers.

3 N

; Conventional messaging systems in particular provide one-way

i , . . . .
services using store and forward techniques to mobile receivers

15 /! carried by the subscriber. A fundamental goal of two-way

i=méssaging systems is to provide a network of interconnected

transmitters and receivers which provides sufficient transmitted

il signal strength and receive capability to uniformly cover a

geographic region. Some convenFional messaging systems provide

20 ‘i the message to the user on a small viewing screen on the mobile
unit. |

However, such conventional_systems often suffer from problems
associated with low system throughput, evidenced by slow message
delivery and message size limitations and do not provide an

25 acknowledgment feature wherein the mobile unit transmits an

acknowledgment signal to the system to acknowledge receipt of the

LAW QFFICES R . N g
feca, Henperson || ESSage from the system. Generally, system throughput refers to

FARABOW, CARRETT
& DUNNER i
1300 { STREET. N W. ' : .
VASHINGTON, DC 20008 | 1
1-202 408 - 4000 i
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the ‘overall communication capability of a system as defined by.thef

total amount of message data from the system to the mobile units

' transferred by the system during a given period of time divided by

i, the frequency bandwidth necessary to transmit the message data and

'may be measured in bits transferred per Hz. Further, such

‘;conventional systems suffer from technical problems preventing

. consistent wide area coverage and would require extremely wide

portions of valuable frequency bandwidth to achieve acceptable
system throughput rates..

Simulcast technology in communication systems was originally
developed to extend trahsﬁitter coverage beyond that which could
be obtained from a single transmitter. Over time, however,
simulcasting has evolved into a‘technique capable of providing
continuous coverage to a large area.

Generally, simulcast technology provides multiple
transmitters, operating on substantially the same frequencies and
transmitting the same ihformétion positioned to cover extended
areas. As shown in Figf 1, transmitter 100 generally provides
coverage over area A, D, and E, transmitter 102 generally provides
coverage over area B, D, and E, and transmitter 104 generally
provides coverage over area C, E, and F. 1In some cases, thé
coverage area of a first transmitter may be entirely enclosed
within the coverage area of another transmitter, such as in
building interiors and valleys. 1In areas where one (and only one)
transmitter dominates (e.g., areas A, B, and C in Fig. 1),
simulcast is effective because the other transmitters do not

significantly affect receivers in those areas.

' .
SPPLEY
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However, in "overlap" areas D, E, and F shown in Fig. 1,
where the signals from two or more transmitters are approximately
equal, problems can.arise because destructive interference of

signals occurs in these overlap areas such as areas D, E, and F.

:. Destructive interference occurs when the two signals are equal in
.. magnitude and 180° out of phase and completely cancel each other.

‘While there were some successes, reliable design procedures were

not available.

Attempting to precisely synchronize the carriér frequencies
of all simulcast transmitters does not overcome the probiem
because points (i.e. nodes) at which destructive summing occurred
persisted for long periods of time. At such points, a mobile
receiver can not receive the simulcast signal.

Deliberately offsetting the carrier frequencies of adjacent

transmitters can ensure that destructive interference does not

i persist at one point for an extended period of time. The slight

errors in frequency displayed by high quality reference
oscillators (e.g., 20 hertz errors in 100 MHz signals or a few
parts in 107)-render deliberate offsetting unnecessary. Further,.
merely offsetting the carrier frequencies could not guarantee
acceptable quality demodulation because proper alignment of the
modulating signals in time is also required.

Fig. 2 displays the situation at, for example, point D in
Fig. 1 when modulating waveforms are synchronized and'inpludes
coverage boundary 202 from a first transmitter andAa second

transmitter coverage boundary 204 from a second édjacent

{i transmitter. An equi-signal boundéry-200 exists wherey;hé»signgls

i [- 3 -

|
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from the first and second transmitters have approximately equal
signal strengths. A more realistic equi-signal boundary would

take into account natural and man-made topography and propagation

| conditions, and therefore would probably not be a straight line.

Figs. 3 and 4 generally illustrate various signals as they
may occur at or near the equi-signal boundary 200 as shown in
Fig., 2. In particular, Figs. 3 and 4 illustrate various aspects
of modulation synchronization and how altering transmission
parameters may affect the synchronizétion. In general, there are
at least three sources which cause the signals from the first
transmitter and the second transmitter to be out of
synchronization: (1) timing shifts in the deliveryvof the
modulating wavefbrm to each of the transmitters; (2) timing shifts‘
internal to each transmitter; and (3) timing shifts caused by
propagation dist;nces and anomadlies. }From the perspective of a
receiver located in an overlap area, these three sources of timing
shifts combine to.produce an overall timing shifts between the
received signals from the first and second transmitters. In
current commercial practice, the summation of these three
components resultsAin time shifts of about 200 microseconds. .The
timing shift present in éimulcast systeﬁs disadvantageously limits

the baud rate at which information may be transferred. 1In

general, Figs. 3 and 4 will aiso_illustrate how timing shifts

;i prevents high baud rate transmissions.

A time line representation of a signal 306 from a first
transmitter is shown in Fig. 3(A) and a signal 308 from a second

transmitter is shown in Fig. 3(B), both from the perspective of a

R
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5receiver located in an overlap area. Vertical dashed lines 300
i
|

: represent baud intervals on the time axis. As can be seen from

Figs. 3(A) and (B), the signals 306 and 308 are frequency

:fmodulated between a high and a low frequency value and the signals
%%306 and 308 are exactly in phase. As will be appreciated, the
;?timing éhift between signals 306 and 308 must be small when
éécomparedvto the baud interval shown in Figs. 3(A) and (B) since

i signals 306 and 308 are in synchronization. Of course, as the
iébaud interval decreases, the timing shifts will likely cause

i signals 306 and 308 to be out of synchronization.

Figs. 3(C), (D), and (E) show the summation of these two
§?signals 306 and 308 at an equi-signal boundary, such as boundary
52200 in Fig. 2. Fig. 3(C) shows a composite signal 310 indicating
iEthat the frequency information remains unchanged, Fig. 3(D) shows
’%a linear graph 312 of the relative phase difference caused by a
slight carrier frequency difference between the signals from the
first transmitter ahd the second ,transmitter. Fig. 3(E) shows a

i{ composite amplitude signal 314. A noise threshold is indicated by

'i the horizontal dashed line 304 in Fig. 3(E).

;; Of interest, Fig. 3(E) shows the composite amplitude signal
|314 dipping below the noise threshold 304 at an antl-phase
g.condltlon 302 (e.g., when the relative phase angle is = 180° as
i;shown in Fig. 3(D)). As can be seen from Fig. 3(E), the

h

?%anti—phase condition® 302 caused by the slight phase shift between
;%transmitter 1 and transmitter 2 will not cause any loss of data
%Ebecause the anti-phase-condition persists for only a small portion

Ezof the baud interval.

WASHINGTON, DC 20005 | |
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The slight offset of the carrier frequencies between the

first and second transmitters causes a slow drift of the relative

phase of the two signals, as shown in Fig. 3(D). When the signals
=§are + 180° out of phase, the temporary dip in the amplitude
Esignal may cause the loss of a few bits in the composite signal,

i at worst. These errors can be counteracted with a conventional

error correcting code, such as is commonly known.

‘Fig. 4 shows a set of similar signals to those in Fig. 3, but

' wherein the signal 402 from the first transmitter is offset from,

or out of synchronization with, the signal 404 from the second

transmitter by a full baud. In particular, signal 404 lags signal

1402 by one baud interval. As previously discussed, the offset of
‘| signals 402 and 404 may be caused by various timing shifts in the
:idelivery of both signals 402 and 404 to a receiver in an overlap

‘area. Figs. 4(A) and (B) illustrate the extreme case where the

sum of these timing shifts is equal to the baﬁd'interval shown by
dashed lines 400. As can be seen in Fig. 4(C), composite signal .
406 includes a period of indeterminate frequency which undesirably
covers several entire baud intervals and, therefore, successful

demodulation is impossible during those baud intervals. If the

'"'haud interval were increased to minimize the effect of these

timing shifts, data loss would be less likely. Therefore, it can
be seen that the baud rate at which good data transfer can: be

accomplished is limited by the timing shifts between signals

delivered to receivers in overldp areas.
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Through these examples, it can be seen that high degrees of
'

%%demodulation in a simulcast system. However, the baud rate
f%limitation of simulcast systems is a significant-drawback and
3 ::limits system throughput.
. An alternative to simulcast for wide area coverage is
i?assignment of orthogonal, non-overlapping subdivisions of the
itgavailz-.lble system capacity to adjacent areas; Subdivisions can be
i%made in time (e.g., b£Oadcasting the information on the same
10 E;frequency in different time slots to adjacent areas), or in
fgfrequency (e.g., broadcasting the information simultaneously on
?édifferent frequenciesvin adjacent areas). There are several
;%problems with such orthogonal systems, however. First, orthogonal
éfassignmenfs require tuning the receiver to the assigned fregquency
15 éior time channel for the area in which the receiver currently
-resides. In the broadcast services every traveler has experienced
iithe frustration of finding the correct channel for their favorite
;fprograms. Simulcast operafion avoids the need for scanning and

i!re-tuning as the mobile unit moves between areas. Such scanning
~ i

20 é%and re-tuning also disadvantégeously increases mobile unit power

jéconsumption.

tf Second, and more serious, the orthogonal assignment approach
i
%%drastically reduces the system throughput capacity as measufed in
ésbits per Hz because anywhere from 3 to‘7, or possibly dbre,

25 ngrthogonal assignments are required to obtain continuous area
[ .
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il
|
: needed throughout the service area because a given piece of

%%;nformation is sent only to those cells where it is needed.

iy
it

Conventional cellular radio service is a typical example of

t an orthogonal system. In cellular, the.same frequencies are

5 A:reused in spatially separated cells to allow different data to be
transmitted to different mobile units. An example of three

cellular arrangements is shown in Fig. 5 where the number of cells
. (N) is equal to 3, 4, and 7. Eath cell (i.e., A, B, C, . ..)in
%éconventional cellular service usually only includes a single

10 ' %%transmitter and operates in a different freqdency or time division
ééwithin the communication protocol. As shown in Fig. 5, cellular
%éservice generaily locates transmitters utilizing the same division
Eg(all the "A" trahsmitters) far enough apart to reduce the
;%likelihood of interferenee between such transmitters. As the

15 EEnumber of cells increases, the likelihood of. interference
iédecreases. For example, with N=3 as shewn by arrangement 500 in

‘:Fig. 3, the distance between the coverage area of "A" cells is

%;about 4 cell width, with N=4 in arrangement 502, the distance

%ébetween the coverage areas of "A" cells is slightly larger, and

20 ifwith N=7 in arrangement 504 the distance between "A" cells is

l l -

larger than the width of one cell.

i; However, as the number of cells increases, the length of the
ffindividual time intervals per cell decreases for time division
multlplexed systems, thereby decreasing the systems total

25 3;1nformatlon transfer. In frequency division systems, more cells

FlWE(“.:,:;";,'E'i,;;RSCN,:undesirably increases the. frequency bandwidth required.

FARABOW, CARRETT !
& DUN~ER {iTherefore, system throughput in bits per Hz is decreased as the
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! number of cells increases. Furthermore, cellular systems often

:require an electronic "handshake" between system and mobile unit

to identify the specific cell (i.e. transmitter) in which the

.'mobile unit is located to allow capacity reuse.

“II. SUMMARY OF THE INVENTION

The systems and methods of the present invention have a wide

E':;variety of objects and advantages; The systems and methods of the

communication integrity.

' present invention have as a primary object to provide a
., communication system with wide area coverage and high message

. throughput while minimizing frequency bandwidth usage.

It is an object of the invention to provide a simulcast

t' communication system with a high data transfer rate which does not

! exceed the baud rate limitations of simulcast transmission.

It is a further object of the present invention to provide a

. communication system which provides for superior data

¥
Yet another object of the invention is to provide a mobile

"transceiver unit which prevents unnecessary RF interference,

i
i
i
i
i
ty

H
i
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; particularly on commercial aircraft. ‘

Still further, it is an object of the invention to provide a

! zone based communication system which may dynamically redefine

i zone boundaries to improve infotmation throughput.

Another object of the invention is to provide a zone based

simulcast communication system which can effectively communicate

iwith both mobile transceiver units located near the center of each

Ernean Henperson |1 ZONE as well as mobile transceiver units located within the

overlap areas between two or more zones.

—— e,
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i

:! Additional objects and advantages of the invention will be
iéset forth in'part in the description which follows, and in part
véwill be obvious.from the descriétion, or may be learned by
eépracticing the invention. The objects and advantages of the

 invention will be realized and attained by means of the elements

and combinations particularly pointed out in the appénded claims.
To achieve the objects and in accordance with the purpose of

the fnvention, as embodied and broadly described herein, the

invention is directed to.a method for information transmission by

a plurality of transmitters to provide broad communication

i capability over a region of spéce, the information transmission

|, occurring during at least both a first time period and a second
éztime period and the plurality of transmitters being divided into
fiat least a first and second set of transmitters, the method
;Ecomprising the steps of (a) generating a system'information signal

': which includes 'a plurality of blocks of information,

(b) transmitting the system information signal to the plurality of

Z?transmitters, (c) transmitting by the first and second sets of
;;transmitters a first block of information in simulcast during the
Effirst time period, (d) transmitting by the first set of

gétransmitters a second block of information during the second time

.iperiod, and (e) transmitting by the second set of transmitters a
§§third block of information during the second time period.

i In another embodiment, the invention is directed to a
3 '
‘imulti-carrier simulcast transmission system for transmitting in a

igdesired frequency band a message contained in an information
i

i .

iisignal, the system comprising a first transmitter means for
i
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il transmitting an information signal by generating a first plurality

;Eof carrier signals within the desired frequency band and by

i

i; modulating the first plurality of carrier signals to convey the

Qginformation signal, and a second transmitter means, spatially
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. separated from the first transmitter, for transmitting the

' information signal in simulcast with the first transmitter by

i generating a second plurality of carrier signals at substantially

the same frequencies as the first plurality of carrier signals and

by mddulatingvthe second plurality of carrier signals to convey

the information signal.

In another embodiment, the invention is directed to a
communication method implemented in a computer controlled
communication network for locating a mobile transceiver within a

region of space, the region of space being divided into a

;’plurality of zones with each zone serviced by at least one base

E'ftransxm}.t?:ter and at least one base receiver, the network storing

‘data corresponding to a zone where the mobile transceiver was last

known to be located, the communication method comprising the steps

“"of (a) transmitting a message signal by a base transmitter

servicing a zone where the mobile transceiver was last known to be

Elocated, (b) traﬁsmitting a systemwide probe signal by a plurality

'| of base transmitters servicing a plurality of zones if the mobile

i transceiver does not indicate receipt of the message signal from

E the base transmitter, (c) receiving the regional probe signal by

‘the mobile transceiver, (d) transmitting an acknowledgment signal

i by the mobile transceiver in response to the received regional

%probe signal; (e) receiving the ackhowledgment signal from the
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i
;I
|
1 %imobile transceiver by a base receiver, and (f) updating the data
i

it to reflect the zone of the base receiver that received the

%iackhowledgment signal as the last known location of the mobile

i

??transceiver.

5 | é%  In yet another embodiment, the invention is directed to a
z;method of éommunicating messages between a plurality of base
é%trans¢itters and mobile receiverd within a region of space divided
Eginto a piurality of zones-withveach zone having at least one base

ﬁtransmitter assigned thereto, the communication method comprising
10 - ‘'the steps of (a) transmitting substantially simultaneously a first
ﬁinformation signal and a second information signal to communicate

A

imessages to the mbbile receivers, the first information signal
ibeing transmitted in simulcast by a first set of base transmitters
%assigned to a first zone, and the second information signal being

15 itransmitted in simulcast by a second set of base transmitters
;assigned to a second éone, (b) dynamically reassigning one or more
;of.the base transmitters in the first set of base transmitters
%assigned to the first zone to the second set of base transmitters

‘lassigned to thé second zone as a function of the messages to be

20 Hcommunicated in an area, thereby creating an updated first set of

fbase transmitters and an updated second set of base transmitters,

4

1

and (c) transmitting substantially simultaneously a third
Hinformationisignal and a fourth information signal, the third

. . . : . .

jinformation signal being transmitted in simulcast by the updated
i

25 ifirst set of base transmitters, and the fourth information signal
[ .

e SErES :being transmitted in simulcast by the updated second set of base
FINNECAN, HENDERSON | !

FARABOW, CARRETT . .

& DUNNER

1300 | STREET, N W th
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|
A : .
{l transmitters to communicate additional messages to said mobile
|

L receivers.
! H

In another embodiment, the invention is directed to a mobile
éitransceiver unit for transmitting messages to and receiving
;fmessages from a network comprising input means for allowing the
. user to input a user message to the unit, transmitter means for
:Stransmitting‘a radio frequency signal including the user message

;ffrom the mobile unit to the network, receiver means for receiving
§§radio frequency signals having a message from the network, signal

§§detector means for detecting at least one type of electromagnetic

iésignal generated external to the mobile unit and the network, and

iia circuit, connecting the signal detector means to the transmitter
é%means, for disabling the transmitter meéns upon detection of the
;Eelectromagnetic signal, thereby preventing unwanted radio
iifrequency‘transmission.

! In another embodiment, the invention is directed to a

i ‘ '
;rcommunication method for controlling a mobile transceiver which

éfmay communicate with a communication network controlled by a

iécomputer, the network including a plurality of base transmitters

1
[

:?for transmitting messages from the network to the mobile

?;transceiver and base receivers for receiving messages from the

imobile transceiver, the mobile transceiver being capable of
isending a registration signal to be received by a base receiver in

igthe network to identify the mobile transceiver’s location and the
g?plurality of base transmitters in the network being capable of

é%sending a probe signal to the mobile transceiver to cause the

.mobile transceiver to transmit a signal to a base receiver to

- 13 -

b e
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identify its location, the method comprising the steps of

§:(a) sending a message from the network to the mobile transceiver

ézto disable the mobile transceiver’s capability to transmit a

:!registration signal, (b) storing the number of probe signals sent

‘by the network to the mobile transceiver during a first period of

'time and the number of messages successfully delivered to the

moblle transceiver by the network during a second period of time,

;;(c) processing by the computer the stored number of probe signals

lﬁand number of meésages successfully delivered to evaluate a

félikelihood that a probe signal will be required to be sent by the

: . t
" network to locate the mobile unit to deliver a message, and

i;(d) sending a message to the mobile unit to enable the mobile

i transceiver’'s capability to transmit a registration signal if the

Eécalculated likelihood exceeds a selected value.
Finally, in another embodiment,. the invention is directed to

Ea communication method for controllihg a mobile transceiver which
may communicate with a communication network controlled by a

computer, the network 1nclud1ng a plurality of base transmitters
j:for transmitting messages to the mobile transceiver and base
%ireceivers for receiving messages from the mobile transceiver, the
4nmob11e transceiver being capable of sendlng .a registration signal
.to be received by a base receiver in the network to identify the
;émoblle transceiver’s location, the network using received
%éregistration signals to determine a set of base transmitters to be
iioperated to transmit a-message to the mobile transceiver, the
iimethod comprising the steps of (a) sending a message from the

fénetwork to the mobile transceiver to enable the mobile

RO

o n ety
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transceiver’s capability to transmit a registration signal,

' (b) storing the number of registration signals from the mobile

.{ transceiver to the network during a first period of time and the

' number of messages successfully delivered to the mobile

., transceiver by the network during a period of time, (c) processing

‘propagation

the stored number of registration signals and number of messages
succeszully-delivered to evaluate a likelihood that a
registration signal from said mobile unit will not be used by the
network to determine a set of base transmitters, and (d) sending a
message to the mobile unit to disable the mobile transceiver’s
capability to transmit a registration signal if the ;ikelihood
exceeds a selected value.

It is to be undgrstood that both theAforegoing general
description and the following detailed'descriptionvare exemplary
and explanatory only and are not reétrictive of the invention, as
claimed.

III. BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, Which are incorporated in and

constitute a part of this specification, illustrate several

embodiments of the invention and tbgether with the description,

pe

serve to j:iigin the principles of the invention.

Fig.,¥ is a schematic diagram of an drrangement of simulcast

transmitters;

Fig. "schematic diagram of uniform smooth earth

Fig. 3 is a schematic diagram of synchronized modulated

waveforms;
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a schematic diagram of modulated waveforms oifset a;

—

flematic diagram of cellular system coverage;

10 ¥ "modulatigag
1 >
N is ge€chematic diagram of an on/off keying modulator;
ﬁ diagram of a frequency shift keying
1 .
¥
]
o diagram of a four carrier quadrature
15
‘] . . .
i diagram of a first embodiment of a
1
i diagram of a second embodiment of a
| .
'
20 R diagram of a mobile transceiver;
i
g representation of a mobile
|
3
25 F
i
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IV. DESCRIPTION OF THE PREFERRED EMBODIMENTS

Reference will now be made in detail to the present preferred

;fembodiments and exemplary embodiments of the invention, examples
%of which are illusﬁrated in the accompanying drawings. Wherever

5 possible, the same reference numbers will be used throughout the
::drawings to refer to the same or like parts.

A. Overview of The Svstem Hardware

Fig. 6 shows an overview of the major elements of a preferred
., communication system according to thé present invention. As shown
10 g?therein, the communication system includes a network operations

't center 600 which is connected to a satellite-uplink 602 via data
:path 604. A satellite uplink is used to provide data to satellite
‘606. Satellite 606 redirects the received data to sevéral

satellite downlink stations including station 608 and station 610.

15 Conventional satellite technology allows for nominal data transfer
;érates of 24 M bits/second. Further, conventional satellite
1étechnology allows for accﬁrate delivery of data to stations 608

- and 610, which allows for p;ecise synchronization between the
E:s;ignals broadcast in simulcast by the stations 608 and 610. It

20 should be ﬁnderstood that stations 608 and 610 may optionally

.. receive identical data, or may individually receive different data
.. simultaneously from the satellite 606. |

Satellite downlink stations 608 and 610 are connected to
;gsPatially separated .base transmitters 612 and 614 via data paths

25 ;%616 and 618, respectively. Base transmitter 612 is connected to

Law OFFICES ; ‘ y . . ) . q
FNNE&LHWDRKN;;antenna4620, and base transmitter 614 is connected to antenna 622.

FARABOW, CARRETT ' . ) ]
& DUNNER . Preferably, the base transmitters of the present system have a
1300 { STREET, N W, H . . .
WASHINGTON, DC 20005 '
1-:202-408 4000 i
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power output capability of about 350 watts, which will provide an

effective transmitter coverage area of several tens of miles.
‘ Each
AtthooghTot—shewa-—-in-Fig 6, wach zone preferably includes
,r

multiple transmitter statioqg4es Qill be evident from the
following discussion. 90

Mobile unit 624 is connected to anteﬁna 626 and, in the
preferred embodiment, is a small, portable unit capable of being
carried easily by a user and therefore is similar to conventional
pagers in those aspects.- More preferably, the mobile unit has
both receive and transmit capability, with a nominai transmit
power output of abéut 1 watt. |

The communicafion system includes several base receivers 628,
630, 632, and 634 each connected to antennas 636, and

638, 640,

642, respectively. Base receivers 628 and 630 are connected to a

i regional station 644 via data paths 646 and 648, respectively.

Base receivers 632 and 634 are connected to regional station 650
via data paths 652 and 654, respedtiveiy. Base transmi£ters 612,
614 preferably have a 1argé transmit power output capability to
provide coverage to the mobile unit in areas to which
communication is typically difficult, such as building interiors,
and to extend the coverage area of each transmitter. AQ
appropriate number of base receivers should be dispersed

throughout the geographic area td reliably receive the signals

from the mobile unit. Due to the difference in output power

between base transmitters and mobile units, an overall ratio of 10

base receivers to 1 base transmitter may be appropriate, and the 2
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to 1 ratio shown in Fig. 6 is merely shown for ease of

illustration.

Regional station 650 is connected to the network operations

center 600 via data path 656 and regional station 644 is connected:

to the network operations center 600 via data path 658. The data

paths 656 and 658 preferably include low cost phone lines, but mayf

include any convenient and appropriate data transfer technology.
Generally, the communication system of the present invention
roughly divides various regions of space into portions called
zones. Each zone must have one or preferably more base
transmitters assigned to it. Zone boundaries are roughly defined
by the transmitter coverage areas of the base tranSmitters
assigned to that zone. For example, Fig. 6 shows a dashed zone
dividing line 660 roughly dividing a zone‘1 from a zone 2.
includes base transmitter 614, base receivers 632 and 634,
regional station 650, and mobile unit 624. Zone 2 includes base
transmitter 612, base receivers 628 and 630, and regional station
644. Dashed line 660 only roughly defines the boundary between
zones because precise boundaries'do not exist. - For example, to
insure adequate coverage of the region, as shown in Fig. 1, the

range of both. transmitter 614 should at least cover the region

Zone 1.

above dashed line 660, and preferably should extend somewhat below

dashed line 660. Similarly, the range of base transmitter 612
should at least cover the region below dashed line 660, and

preferably should extend somewhat above dashed line 660. As can

be seen, an overlap of transmitter coverage may occur in the

vicinity of dashed line 660.

[ - 20 -

R
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Referring back to Fig. 2, it can be seen that boundary 202
and boundary 204 overlap in an area near the equi-signal 200 and

between these boundaries which may be termed an "overlap area." -

In Fig. 6, dashed line 660 is drawn near the may be defined as the ;

equi-signal boundary between base transmitter 614 and base
transmitter 612. Of course, dashed line 660 does not represent
the overlap area that may occur between base transmitter 614 and.
base transmitter 612.

As explained in the Background of the Invention section, if

base transmitters 612 and 614 are broadcasting identical signals

on the same frequencies in simulcast, good reception by a receiver;

located‘neaf the dashed line 660, and possibly in an overlap area
(not shown), can be achieved. Simulcast thus may provide uniform
transmitter coverage for the region shown in Fig. 6. However, if

base transmitter 612 is broadcasting a first information signal

and base transmitter 614 is broadcasting a different, second

information signal on identical fréquencies simultaneously, it

will likely be difficult for a receiver located in the overlap

area to receive either the first or the second information signal.

In ;his ins;ance, the overlap area may be referred to as an
interference area because a receiver in this area would receive a
composite signal, including the first and second information
signal, that would likely be -unusable.

The following will be an exemplary discussion of the various
interactions of the elements of the communication system when
delivering a message to mobile u;it 624. In accordance with the

invention, a breferred method 700 of this interaction is shown in
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Fig. 7. Network operations center 600 genérates a system
information ﬁignal of several blocks bf information as shown in
step 702. The blocks of information include an electronic r‘nessagej
to be delivered to the mobile unit 624.

In step 704, the system.information signal is transmitted to
the base transmitters. 1In particular the network operations
center 600 provide the system information signal and appropriate
other data to the satellite uplink 602 via data path 604 for
transmission to the satellite 606. The data is then received and
retrahsmitted by satellite 606 to satellite downlink stations 608
and 610. The data received by satellite downlink‘608 is provided
to base transmitter 612 through data path 616, and the data
received by sateliite‘downlink 610 is provided to base transmitter.
614 through data path 618. |

At this point, the exemplary commﬁnication system shown in
Fig. 6 may transfer the message to the mobile unit during one of
two time intervals. In the first time interval, both base
transmitter 612 and base transmitter 614 tranémit data via antenna:
620 and antenna 622, respectively, in simuicast to be received by
mobile unit 624, which corresponds to step 706 in Fig. 7. This
first alternative may be useful to deliver the message if, for
example, the locétion of mobile unit 624 in zone 1 or-zone 2 is
unknéwn and broad coverage is desired.

In the second time interval, base transmitter 614 transmits a.
block of information including the message data to mobile unit 624
and base transmitter 612 transmits another block of information,

which corresponds to steps 708 and 710 of Fig. 7. This second

- 22 -
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alternative may be useful if, for example, the mobile unit 624 is

t

known to be located in zone 1 and out of range of base transmitterf

612. Delivery of the message to mobile unit 624 during the second:

time interval is advantageous because during message delivery to

the mobile unit 624 by base transmitter 614, base transmitter 612

could be delivering a different message to a different mobile unit.

(not shown). As can be seen, this secohd.alternatiye would
increase information throughput and system efficiency.

If the mobile unit 624 has properly received the message via

antenna 626, then the mobile unit 624 may generate a return signalé

and broadcast that signal via antenna 626. The return signal may

be received by any or several of the base receivers 628, 630, 632,

or 634. For example, the return signal éould be received by base
receiver 632 through antenna 640 if antenna 640 is located closer

to the mobile units than any other antenna 636, 638, or 642. In

this case, the base receiver would receive the return signal and

provide it to regional station 650 through data path 652. The
regional station would then'provide the return signal to the
network operations center 600 through data path 656 for further
processing as appropriate. It should be understood that a return
signal may include either an'autbnomous acknowledgment signal
which indicates that the mobile unit accurétely received the
message or a user generated reply signél.

If the mobile unit 624 does not completely receive the
message, it.can genefate and broadcast a negative acknowledge

signal. The negative acknowledge signals when delivered to the-
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network operations center 600, indicates that retransmission of
the message is necessary.

It should be understood that the exemplary system shown in
Fig. 6 includes a modest number of elements for ease of
explanation. It is envisioned that the system of the present
invention include a large number of base transmitters, base
receivers, regional stations, and mobile units with a substantial

number of base transmitters assigned to each zone and all base

transmitters assigned to a particular zone operating in simulcast.:

Further, it is envisioned that the present system could
advantageously support a large number of zones to cover a wide

geographic area.

B. Overview of the Zonal Simulcast Concepts
The preferred systems and methods of the presént invention

variously use simulcast techniques within individual zones and

over several or all of the zones. As previously noted, =zones are

generally defined by the coverage areas of the one or more base

transmitters. The network operations center 6§00 assigns each base

transmitter in the system to a zone. For example, in Fig. 6, base;

transmitter 614 is assigned to zone 1, and the base transmitter ..

612 is aésigned to zone 2 by the network operationé center 600.

To maximize information throughput, the systems and methods of the

present invention dynamically control zonal assignments and the:
use'of simulcast techniques.

In general, the communication system of the present invention
operates by repeating a communication cycle to achieve desired

information transfer, which is more fully discussed infra. The
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i
i
i

communication cycle is divided into a systemwide time interval and?

a zonal time interval. In the systemwide time interval, the base

transmitters from at least several zones are operated in simulcasté

to simultaneously transmit identical information to a large

i

geographic area. It should be understood that the systemwidé.timef

merely two or more zones.

Broadly speaking, the communication system need not know the
location of a mobile unit to transmit to it during the systemwide
time interval. Therefore, the systemwide time interval can be
used to send a "probe" signal that requests a particular mobile
unit to broadcast an acknowledgment signal to allow the,system to
determine its approximate location by determining which base

receiver receives the acknowledgment signal. Probe signals,

thereby, may be used to track the locations of mobile units, or to!

uncover the location of "lost" mobile units.

In the zonal time interval, each base transmitter assigned to

a particular zone transmits identical ihformation in simulcast.
However, for mobile units at or near the interference areas
between adjacent zones, poor communiéation to those mobilé units
is. likely during the zonal time interval because transmitters in
adjacent zones will be simultaneously transmitfing different data
on the same, or substantially the same,.frequenciés. The zonal
time interval provides good communication capability for mobile.
units not located near the zonal boundaries and allows the éystem

to "reuse" identical frequencies in adjacent zones. Furthermore,

if zonal boundaries are selected to be located in areas where

mobile units are not likely to be located, i.e. unpopulated areas,
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the likelihood of providing good communication capabilities to a
large percentage of mobile units can'be.increased.

As can be seen, from a system perspective, it is desirable tof
communicate with the mobile units(in the zonal time interval
because information throughput is maximized by reusing the
transmission frequency band in the several zones. 1In other words,%
using the zonal fime interval allows communication with a large |
number of mobile units in a short amount of time. Accordingly,
commupication during the systemwide time interval should be
minimized because message transmission during this interval
requires a large amount of system resources be dedicated to that
message.

For mobile units located near the boundaries between zones
where interference is likely during the zonal time interval, good
communication capability can be achieved for these units during
the systemwide time interval. 1In the preferred systems and
methods, when a mobile unit fails to acknowledge a message sent
during the zonal fime interval or provides a negative
acknowledgment, the network operations center sends a probe signal
during a subsequent systemwide time interval to determine the
location of that mobile unit. If the location of the mobile unit
indicates that a likely reason for the failu;e of the mobile unit
to receive the message is caused by inter-zonal ihtegference, the
network operations center may simply retransmit the message du:ing
the systemwide‘time interval. 1In other instances, the failure to
successfully deliver a message may be simply caused by the mobile

unit being located in a weak signal area -within a zone. 1In these
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1 instances, the system may retransmit the message‘during the zonal
time intefval using an appropriate error correcting code or using
a stronger error correcting code.

Alternatively; the network operations center may detérmine
5 from the probe signal that the mobile unit is simply located in a
different zone than the zone that the message was first sent. 1In
this case, the network operations center preferably causes the
message to be retransmitted in the appropriaﬁe'zone without again
using a portién of the valuable systemwide time interval.

10 In accordance with the invention, a préferred method 800 for
sending a probe signal is sho&n in Fig. 8. 1In step 802, a message:
signal is transmitted by a base transmitter serviciﬁg a zone where -
the mobile.transceiver was. last known tb be located. 1In |
particular, this may be.prefe:ably an attempt by the network to

15 deliver a message to the mobile transceiver.

If the mobile tranScéiver does not indicate receipt of the
message signal from the base transmitter transmitted in step 862,
the network assumes that the mobile transceiver has not received
the messaée and transmits a probe signal by a plurality of base
20 - transmitterslservicing a plurality of zones in step 804. The
mobile tranéceiver receives the probe signal in step 806.

Upon receipt of the probe signal by the mobile transceiver,
the mobile transceiver transmits an acknowledgment signal in step
808. A base receiver receives the acknowledgment signal from the

25 mobile transceiver in step 810.
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Finally, the data, such as the last location field 2104 shown
in user database 2100, is updated to reflect the zone of the base
receiver, or receivers, that receives the acknowledgment signal as

the last known location of the mobile transceiver in step 812.

C. The Multi-Carrier Modulation Transmission Format

The base transmitters of the communication system, such as
base transmitters 612 and 614 shown in Fig. 6, preferably utilize
a multi—cafrier modulation format as will now be described. 1In
general, a multi-carrier modulation format enviéions the
simultaneous transmission of several closely spaced carrier
frequenciés within a desired frequency band, each individuallf
modulated to convey an information signal. The multi-carrier
modulation format advantageously allows for high data transfer
rates by providing good bit rate transmission rates while keeping
below the baud rate limitations of simulcast transmission
techniques.

Fig. 9 shows a frequency reérésentation 900 of an eight
carrier modulation format. Carrier frequency 902 is shown with
side bands 904, carrier frequency 906 is shown with side bands
90§, carrier frequency 910 is shown with side bands 912, carrier
frequency 914 is shown with side bands 916, carrier frequency 918
is shown with side bands’ 920, carrier frequency 922 is shown with
sidé bands 524, carriervfrequency 926 is shown with Side‘bands

928, and carrier_frequéncy 930 is shown with side bands 932.
'
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1 It should be understood that although this exemplary figure
shows an eight carrier signal modulation format, other different

numbers of carrier frequencies may be considered for use in the

systems and methods of the present invention,

5 f In this exemplary embodiment, the carrier frequencies are
| spaced 3 KHz apart within a desired frequency band of 50 KHz.
Dashed line skirts 934 and 936 represent minimum frequency roll
off levels, such as may be required by Federai Communication
Commission régulations, to prevent overlap interference into

10 : adjacent frequency bands.

Because eight unique data streams may be modulated onto the

respective eight carrier signals in this embodiment, the data

transfer rate of the transmission from the base transmitters can
be greatly~increasgd, while keeping the baud rate within
15 ; acceptable ranges for simulcast transmission. It should also be
understood that in accordance with good simulcast practice, the
respective carrier frequencies between adjacent base transmitters,
such aé base transmitter 612 and base transmitter 614 in Fig. 6,
should be Slightly offset toApreveﬁt sustained nodes or "dead
20 - spéts" where destructive inﬁerference‘between the signals from
each transﬁitter provides an unusable composite signal, as was
explained in the background section of this application. This
frequency offset is preferably on the order of 10-20 hertz.
As previously discussed, each carrier signal may be
25 % individually modulated to convey a data stream. The following
Hmﬁ;;:E;;MON will discuss alternative techniques for modulating a plurality of
FARABOW, CARRETT
& DUNNER :
1300 { STREET, N w.

WASHINGTON, OC 20008
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carriers in accordance with the systems and methods of the present%
invention. |
1. Modulated On/0ff Keying

Perhaps the simplest modulation scheme conceptﬁally is
modulated on/off keying (MOOK). Fig. 10 shows a schematic
representation of a MOOK modulator 1000. The MOOK modulator 1000
includes a plurality of carrier frequency generating devices, suchi
as frequency generator 1002 generating frequency Fl, frequency
genefato£‘1004 generating frequency F2, frequency generator 1006
generating frequency F3,hfrequency generator 1008 generating
fréquency F4, and frequency generator 1010 generating frequency
Fn. As shown in Fig. 10, the MOOK modulator 1000 may include any
number (i.e. n) of frequency generators, but éight carrier
frequencies are preferred, as shown in Fig. 9.

The output from each of the carrier frequency generators 102,
104, 106, 108, and 110 is applied to a plurality of respective
switches SW1 812, SW2 814, SW3 816, SW4 818, and SWn 820. The
output from each switch is provided to a combiner 1022.

Each of the switches SW1 812, SW2 814, SW3 816, SW4 818, and
SWn 820 opens and closes under the control of a control logic
system (not shown) to effect the MOOK modulation. The control
loéic system (not shown) causes the desired switches to variously
close and open, thereby conveying an n-bit binary word. Each
carrier fregquency transmits a binary "one” if the respective

switch is closed and a binary "zero" if the respective switch is

open.
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The summer 1022 combines the modulated carrief frequencies tog‘
provide a multi-carrier modulated output signal that conveys an :
n-bit binary word.

2. Biﬁa;z Frequency Shift Keying Modulation

An alternative multi-carrier modulation scheme including
frequency shift keying (FSK) techniques may be implemented by the
modulator shown in Fig. 11. A frequency shift keying modulator
1100 .includes a first frequency source 1102, a second frequency
source 1104, a third freguency source 1106, a fourth freqguency
source 1108, and an nth frequency source 1110. The output from
each frequency source is provided to a respective modulator 1112, -
1114, 1116, 1118, and 1120.

A control logic system (not shown) provides a frequency
control signal to each modulator to frequency shift modulate the
carrier frequencies. In particular, the control logic system (not:
shown) provides frequency control signal 1 to modulator 1112, |
frequency control signal 2 to modulator.lll4, frequency control
signal 3 to modulétor 1116, frequency signal 4 to modulator 1118,
and frequency control Signal n to modulator 1120. In binary
frequency shift keying (BFSK), the respective frequency control
signals provide data corresponding to a binary "one" or "zero"
which causes the respective modulators to modulate a first or
second frequeﬁcy onto the carrier 'signal.

A summer 1122 combines the modulated carrier frequencies to

produce an output signal.

e »
SR R S
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3. M’ary Frequency Shift Keying Modulation
A modulation scheme related to binary frequency shift keying

is M’ary frequency. shift keying. M’ary frequency shift keying

‘' modulates three or more different frequencies onto the respective

carrier signals. 1In quaternary frequency shift keying, for

i| example, two bits of information may be instantaneously conveyed

on a single carrier frequency. Similarly, 8’'ary frequency shift

keyiﬂg may instantaneously convey three bits of information per

carrier frequency.

Referring again to Fig. 11, M’ary frequency shift keying may
be implemented by providing modulators 1112, 1114, 1116, 1118, and
1120 with the capability to modulate M different frequencies onto

the carrier signal. Accordingly, the various frequency control

i| signals must provide data indicating which of the M frequencies is

to be modulated onto the carrier signal. For example; in
quaternary frequency shift keyiﬁg, the frequency control signals
must each include two bits of information to indicate which of the
four different frequencies are to be modulated onto the carrier
frequency..

The summer 1122 combines the modulated carrier frequencies to

produce an output signal.

4. Quadrature Amplitude Multi-Carrier Modulation
Yet another alternative modulaﬁion technique for a
multi-carrier transﬁission format is shpwn in Fig. 12. A
quadrature modulator 1200 includes a first quadrature carrier
generator 1202, a seéond quadrature carrier generator 1204, a

third quadratﬁre carrier generator 1206, and a fourth quadrature
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!l reference to the in-phase signal.

carrier generator 1208. As is well known, quadrature modulators
in general each produce an in-phase carrier signal and a
quadrature carrier signal that is +/- 90° out of phase with

Of course, any number of

i quadrature carrier generators could be envisioned, depending upon

data transfer and throughput needs.
carrier generations which effectively correspond to eight unique
modulator signals. Therefore, quadrature amplitude multi-carrier
modulation may preferably reduce the width of the frequency band
necessary to achieve a desired data transfer rate. |
Each quadrature carrier generator 1202, 1204, 1206, and 1208
receives a control signal from a control logic system (not' shown)
which provides the data to be modulated onto the quadrature
carrier éignals. In a simple implementation, the quadrature
carrier generators may amplitude modulate the in-phase and
quadrature phase output signais to convey two bits of information.
The in-phase and quadrature signals output from each quadrature
carrier generators 1202, 1204, 1206, and 1208 are provided to a
summer 1210 which combines the sighals to produce an output

signal.

5. Permutation Frequency Shift Keying (PFSK)

1
PFSK may be implemented through control logic systems similar

to that used in a MOOK or an M’ary FSK modulation scheme. 1In
PFSK, every baud has a fixed number of carrier signals present,
preferably any 4 of the possible 8. 1In a PFSK arrangement, a
constant average transmitter power is advantageously delivered and

the receiver only need decide which 4 carrier frequencies contain

'Fig. 12 shows four quadrature

105



10

15

20

25

LAW OFFICES
FINNECAN, HENDERSON
FARABOW, GARRETT
& DUNNER
1300 [ STREET, N, W,
WASHINGTON, OC 20008
t-202-408-2000

30

the most energy. In the case of MOOK, the receiver must attempt
to determine on a subchannel-~by-subchannel basis the presence or
absence of a signal. This aspect of PFSK may simplify mobile
receiver design. | K

Compared to a binary or M'ary FSK modulatidn schemes, a
higher number of bits mayﬁbe deliQeredAper baud with PFSK. For
example, PFSK may generate signals that independent FSK
subchannels could never generate, such as all four carriers being
the four highest frequencies, and therefore it can be seen that
PFSK may advantageously increase information transfer rates.

D. The Base Traﬁsmitter

' Bach base transmitter unit, such as base transmitter 612 or

614 shown in Fig. 6, receives transmitter control data and message:

data transmitted from the satellite 606. Fig. 13 shows a first
preferred embodiment of a base transmitter 1300 in accordance with
the present invention. The base transmitter 1300 receives data
from the satellite downlink connected to data input 1302 which
provides this data to a control logic system 1304 to control the
operation of the base transmitter unit. The control logic 1304
provides a control signal to a plurality of modulators 1306, 1308,
1310, 1312, and 1314, ﬁodulator 1306 produces a carrier signal
F1, modulator 1308 produces a carrier signal F2, modulator 1310
produées'a carrier signal F3, modulator 1312 produces a carrier
signal F4, and modulator 1314 produces a carrier signal Fn.

For example, the control logic may generate appropriate

control signals to modulate the carrier signals in a MOOK, BFSK,

M’ary FSK, PFSK, or quadrature amplitude modulation scheme, as

e
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previously discussed. Each modulator then provides the modulated

output signal to a combiner 1316 which combines each of the

several modulated carrier frequencies into a single output signal.'

The single signal is then applied to a power amplifier 1318
to amplify this signal to an appropriate level. The power

amplifier 1318 may, for example, produce a nominal output signal

of 350 watts to antenna 1320. %n this embodiment, power amplifier

1318 .preferably has extremely linear characteristics to prevent
formation of intermodulation products, and to insure that these
intermodulation products do not cause signal§ to be generated at
undesirable frequencies. Antenna 1320 broadcasts the desired
signal from power amplifier 1318.

Fig. 14 shows a second preferred embodimenit of a base
transmitter unit. The second embodiment comprises a base
transmitter 1400 which includes a satellite downlink connected to
data input 1402, contfol logic 1404, and several modulators 1406,
1408, 1410, 1412, and 1414. Each modulator receives an
appropriate control signal from the control logic 1404, as
previously discussed with réspect.to base transmitter 1300.

The output from each of modulators 1406, 1408, 1410, 1412,
and 1414 in base transmitter 1400 is provided to respective power

amplifiers 1416, 1418, 1420, 1422, and 1424 to provide an

appropriate power output level for transmission, such as 350 watts

aggregate.
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The output from each of power amplifiers 1416, 1418, 1420,
1422, and 1424 is provided to combiner 1426 to combine the
modulated carrier signals into a single output.signal which is
provided to antenna 1428 for broadcast.

E. The Mobile Unit

The mobile unit may be a small, portable mobile transceiver,
such as pictorially répresented in Fig. 16. Referring now to
Fig. 15, the mobile transceiver 1500 shown therein includes a

receiver section for receiving signals from the base transmitters

of the system, and a transmitter section for transmitting replies,

or other messages, to the base receivers of the system.

In particular, the mobile transceiver 1500 includes an
antenna 1502 which is connected to a transmit/receive switch 1504
to switch the antenna between the transmit and receive sections of

¥
the mobile transceiver 1500. A receiver 1506 is provided to
receive the messages from the base transmitter. Of course, the
receiver must be appropriately designed to receive the
multi-carrier signals from the base transmitters and must be
appropriately designéd to demodulate the particular modulation
scheme utilized. For exaﬁple, appropriate analog filters and
appropriaté demodulators couid be used. Iﬁ the.preferred
embodiment, the receiver performs a transform, such as a fast
fourier transform, on the received signai to separate the data
from the various carriers in the multi-carrier modulation format.

The receiver 1506 is connectéd to a display and storage logic
section 1508 to process the receiyed signal. An annunciator 1510

to alert the user that a message has been received is connected to
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and contrqlled by the display and storage logic 1508. The
annunciator 1510 may .commonly include a sound producing deviée
such as a beeper, or a vibratof,'or a flashing light.

A set of display controls 1512 to control the display of the
mobile transceiver 1500 is connected to the display and storage
logic 1508.. A display 1514, preferably an LCD display, is also
connected to the display and storage logic 1508 to display
messages and various other information to the user.

Displ;y and storage logic 1508 is connected to transmit-logicé
1518 via connection 1526. Display and storage logic 1508 may |
generate an autonomous acknowledge signal which causes the
trénsmitter 1520 to broadcast an appropriately modulated RF
A; previously discussed, it is desirable for the mobile

signal.

transceiver to transmit an acknowledge signal if the message was

| properly received by the mobile unit, or&alternativeby to transmit

a negative acknowledge signal if the message was only partially
received. The negative acknowledge signal indicates that the
network operations center should rebroadcast the message to the
mobile unit.

Preferably, the rebroadcast of the message to the mobile unitk
should occur with aﬂ appropriate error correcting code which may
be decoded by the mobile unit to insure complete and accurate
reception of the message. Of course, error correcting codes
should be used only when necessafy because thei: use slows data
transfer and increases the complexity of the mobile unit. Other

types of autonomous replies may also be useful, for example, to

indicate to the network operations center that the user has not
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1 viewed the message even though the mobile unit properly received

it, such as when the mobile transceiver is unattended by the user.é

A set of input switches 1516 is provided to allow the user to%
input a reply to a received message, or to otherwise generate a
5" message to be transmitted by the mobile transceiver. The input
switches are connected to transmit logic 1518 which decodes the
signal from the input switches 1516 to generate an output signal
to the transmitter 1520. The transmitter 1520 generates an ,
appropriately modulated RF signal to be broadcast by antenné 1502.5
10 The mobile transcéiver 1500 also preferably includes a noise :
detector 1522. The noise detector 1522 provides an output signal
upon sensing through antennaA1502 a threshold level signal. The
noisé detector 1522 provides an output signal to disable the
transmitter 1520 via connection 1524, and to thereby prevent
15 unwanted transmission by the mobile unit.

Noise detector 1522 preferably is set to detect
electromagnetic signals which are generatgd externally to the
communication system,ahd which are indicative of a condition when
transmissions by the mobile unit are undesirable. For example,

20 | the noise detector 1522 could be designed to serve a threshold
level of noise at 400 Hz. When the user enters a commercial
aircraft, which commonly uses 400 hertz power supply, the receipt
of this noise by the noise detector 1522 WOﬁld then disable the
transmit cagability of the'mobile transceiver 1500 during

25 operation of the aircraft to prevent any unnecessary or unwanted

LAW DFFICES
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interference with the operations of the aircraft by autonomous or
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The display and storage logic 1508 of the mobile transceiver

1500 further preferably includes a timing circuit (not shown)

which may be used to turn the receiver section 1506 on or off, as

desired.
mobile transceiver to "power down" during periods of time when
messages are not anticipated to be transmitted.
¥
preferred communication protocol, the receiver could simply power
up at the beginning of each cycle to receive data to determine if
a message will be transmitted to that mobile transceiver during
that cycle or when information concerning message availability

will be transmitted. If the mobile transceiver is to receive a

i
}
i
'

The timing circuit (not shown) advantageously allows the

For example, in a:

message, the timing circuit could power up at the appropriate time

to receive the message, and then power down after receipf. The
timing circuit, therefore, advantageously prolongs the battery
life of the mobile transceiver 1500. Of course, it should be
understood that the timing circuit could control the other
elements of the mobile transceiver, such as the display 1514, and
the transmit logic 1518.

In an alternate iﬁplementation, the receiver 1506 may
adaptiveiy éhange its demodulation techniques to accommodate
various formats. For example, each zone may advantageously use a
different modulation format depending on message traffic levels,
and other considerations. In particular, the receiver ﬁay receive
a sigﬁal indicating the modulation scheme utilized in a given zone
via a modulation format message contained in an overhead portion

of the data stream. The ‘demodulation of FSK, M’ary FSK, PFSK, and

MOOK formats all begih with the determination of the energy levels
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detected at each of the carrier frequencies, and thus require

identical processing of the received RF energy. The logic (not
shown) in the receiver interprets the meaning of these measured
energy levels based‘upbn the modulation scheme Qelected as
indicated by the received modulation format message. 1In this
manner simpler and more economical traﬁsmitters; with a decreased
capacity for information transfer, can be used in zones that have
decreased traffic loads and more expensive, high-throughput
transmitters can be used iny in those areas where they are
needed.

A pictorial representation of the mobile tranéceiver is’ shown
The mobile transceiver 1600 shown therein includes a

in Fig. 16.

case 1602, -a pair of display control buttons 1604, a display 1606, .

and a set of six reply buttons 1608, 1610, 1612, 1614, 1616, and
1618. As indicated previously, display 1606 is preferably an LCD
display and a set of display control buttons 1604 may be used to
scroll text up or down on the display 1606. The message "will you
be home for dinner?" is shown on display 1606. |

The set of six reply buttons 1608, 1610, 1612, 1614, 1616,
and 1618 provide a flexible system for user generated replies to
received meséages. The display and storage logic 1508 provides
information immediately above each button indicating a possible
reply message by the user. 1In the simple ex;mple shown in
Fig. 16, the user may reply "yes," "no," or "?" to the message
1620 displayed on the screen 1606. The transmit loéic 1518

generates an appropriate signal based upon which button the user
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presses. In this simple scenario, buttons 1614, 1616, and 1618
are unused.
In alternate applications, up to six possible reply messages

may be shown on the screen 1606. Of course, other particularized

applications may be envisioned for the reply feature of the mobile;

transceiver 1500. For example, if the user is a stockbroker, the
display 1606 could display the terms "buy," "sell," or "hold"
above the appropriate buttons. A variety of other applications
may be envisioned.

With the six button reply option provided by mobile
transceiver 1500, a three bit message may be trénsmitted by the
mobile transceiver to the base receivers. The two remaining
states of the three bit message may be used by the transmit logic
1518 for the autonomous acknowledgment signal which indicates that
the message has been properly received, and for the autonomous
negative acknowledgment signal which indicates that the message
has not been completely or properly received.

Of course, -the mobile transceiver 1500 shown in Fig. 16 could
be configured differently to provide more or less reply buttons,
different display con;rol buttons, and different display formats
as desired or needed by the user.

Further, the mobile transceiver 1500 could additionally
include a data output port (not shown) for connection to other
electronic devices of the user. For example, the mobile
transceiver could be connected through an output port to a laptop
or palmtop PC, or could be incorpoiated ﬁherein. The PC could

display the message on its screen, thereby obviating the need for
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the display 1606, aﬁd the keyboard could be used to generate any
appropriaﬁe reply messages from the user, thereby obviating need
for the réply buttons and aliowing free form messages to be sent
by the mobile transceiver. A user selected reply would be
transferred to the mobile transceiver 1500 from the PC for
transmission to the base receiver.

Alternatively, the mobile transceiver could be connected to aé
voice data replay deviée, such as a speaker, thereby allowing the |
user to réceive messagés from a voice mailbox, for example. Of
course, a voice data generation devicé, such as a microphone,
could be connected to the mobile transceiver 1500 to allow the
user to reply to the voice mail message he has received or to
initiate voice data communication from the mobile transceiver to
the base receivers. Similarly, facsimile transmissions could be
supported.

An altérnate embodiment of the mobile unit includes only
receive capabilities, but does not include any transmit
capabilities. Fig. 17 shows a mobile receiver 1700. The various
components of the mobile receiver generélly correspond in
functionality to the similar elements shown in Fig. 15.  Of
course, the mobile receiver 1700 ;annot generate réplies, which
includes user initiated replies, an autonomous acknowledgment
signals or negative acknowledgment signals, because of the lack of -
transmit capability. Also, the location of this alternate
embodiment cannot be tracked by the network control center because
these

of the lack of transmit capability. Generally, because of

reasons, the -mobile receiver 1700 embodiment of the mobile unit is

."“"-:s-‘42 -
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‘'service at least one zone, of course.

less preferable than the mobile transceiver embodiment 1500.
Further, it should be appreciated that the mobile fransceiver'
embodiment may include circuitry for generating various autonomous:
responses without interaction by the user.

F. The Base Receiver !

The base receivers of the present system receive the low
power output signal from the mobile transceiver unit. As is shown
in Fig. 6, mobile receivers are dispersed throughout the
geographic service area. ' Base receivers need not be associated
with zoﬁal boundaries per se, but will always be located to
A few base receivers may
exist in the overlap region between zones.

During transmission of the return signal by the mobile
transceiver unit, it is possible that_several base receivers could
receive this return signal. In this instance, the network
operations center 600 preferably selects the data from the base
receiver with the highest received signal strength (i.e. the
signal with the lowest probability of errors) to maximize the
likelihood of receiﬁihg accurate data. The signal strength
approach is preferred and can be satisfactorily implemented if the’
base receiver locations are carefully selected to insure adequaﬁe |
signal strength reception from the mobile transceiver units and to
minimize the overlap between base receiver coverage areas.

Alternately,. the netiwork operations center 600 could use "voting"

techniques by comparing each data set from the several base

receivers to arrive at the most likely return signal data using

conventional voting receiver technology.
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Fig. 18(A) shows a. first embodiment of an analog base :

receiver. Analog receiver 1802 is connected to an antenna 1800.

 The analog receiver 1802 simply receives the signal from the

antenna 1800 and removes the modulated waveform from the carrier

freéuency and outputs this waveform in analog format to a regionalé
demodulator 1804 via data path 1806. Data path 1806 is preferablyg
a 4 KHz analog telephone channel. |

‘The regional demodulator 1804 receives signals from several
analog receivers included in several base receivers. Preferably,
the regionai demodulator 1804 is located in the régional station,
such as regional station7650 shown in Fig. 6. The demodulated
signal from the regional demodulator 1804 is then transferred to
the regional processing circuitry 1808, and then ontoc the network
operations center 600. .

The analog reéeiver 1802 could generate identification data
to be transmitted with each received message so the network
operations center 600 can determine the source of éach message
received. Alternatively, and preferably, dedicated communication
paths are used for each base receiver gnd therefore, the source of
the message can be inferred from the communication path that is
activated.

Fig.'18(B) shows a digital base receiver embodiment which
includes an antenna 1800 attached to an analog receiver 1802. As
in the previously discussed embodiment} the analog receiver 1802

removes the modulated waveform from the carrier signal transmitted’

by the mobile transceiver unit. The analog receiver 1802 outputs

the modulated-waveform to a demodulator 1810 included in the base

e
{ ¢
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lreceiver. The demodulator 1810 produces a digital output signal

Corresponding to the data stream transmitted by the mobile

transceiver unit. The demodulator 1810 provides the digital

ioutput signal to the regional processing circuitry 1808 in the

?regional station via data path 1812. Data path 1812 may be any

conventional data path which can satisfactorily convey the digital
data from the demodulator 1810 to the regional processing center
1808. The regional processing circuitry 1808 then passes the data
to the network operations center 600. |

Fig. 19 shows a digital base receiver including error
correction and storé and forward features. An antenna 1900 is
connected to an analog receiver 1802 which is connected to a
demodulator 1810, as previously described with ;eference to
Fig. 18(B). The demodulated digital signal is output from

demodulator 1810 to error correction circuitry 1906 which may

% perform error correction algorithms to insure the integrity of the.

return signal received from the mobile transceiver unit. Of

1 3 : . )
! course, the error correction circuitry should decode and correct

data which have been compatibly encoded by the mobile transceiver.
The error corrected data output from the error correction

circuitry 1906 is provided to a store and forward circuit 1908.

{iThe store and forward circuit 1908 stores the received data to

allow it to be transmitted later at a convenient time and at a

iconvenient data transmission rate.

For example, in‘the present system it is likely that the

{ireturn signal traffic received by the base receiver will occur in

short bursts at a relatively high data transfer rate. However, it

;i - 45 -
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is also likely that the average data transfer rate from the base

‘receivers is substantially lower than the instantaneous data

‘| transfer rate during traffic bursts. The store and forward

circuit 1908 may preferably act as a buffer to allow the return
signal data to-be.&ommunicated from the store and fo:ward circuit
1908 to the regional processing circuitry 1808 at a lower (and
less expensive) data transfer rate. Store and forward circuit
1908 is, therefore, preferably connected to regional processing
circuitry 1808 via data path 1910 which may include a low cost
telephone line.

G. The Network Operations Center

1. Qverview
The network operations center 600 is shown in schematic form

in Fig. 20. The network operations center 600 includes a base

! receiver input system 2000 which receives data from the various

regional stations throughout the system (e.g., regional stations
644 and 650) via various data paths, such as data paths 656 and
658 as shown in Fig. 6. The data received by the base receiver
input system 2000 includes reply data from users with various
control data. Base receiver input system 2000 may include
appropriate conventional signal processing equipment. Control
data may include data idéntifying the base receiver (i.e. location
of the mobile unit) which received the associated reply.
Preferably, the base receiver input section 2000 receives data
from the regiohal stations via phone lines. However, other

appropriate data paths may be considered.
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The base receiver input system 2000 then prbvides the
received data to a central computer 2002. The central computer
2002 may also receive input from a user input system 2004. For
example, the user input system 2004 may receive data from users
via phone lines who may access aqd interact with the central
computer via voice, DTMF, or modem transmission and may include
appropriate conventional signal processing equipment. A user may
interact with the central computer 2002 to modify his service, to
initiate or receive messages, or to perform other desirable
functions.

Génerally, the central computer 2002 processes the data
received from the base receiver input system 2000 and from the
user input system 2004 to perform various operations on the data,
to update various database entries for use by the central computer
2002, and to generate data for transmission to a satellite uplink
output system 2006.

It should be understood that, alﬁhough Fig. 20 shows the
central computer as existing at a sihgle location in the network
operations center 600, a distributed computing system may be used
to perform the necessary functionality of the central computer
2002. Presently, howevei, a single location for the central
computer 2002 is preferred.

Satellite uplink output system 2006 receives data from the
central computer 2002 and provides it to satellite 606, shown in
Fig. 6, for transmission to base transmitters within the system

(e.g., base transmitters 612 and 614 in Fig. 6).

- 47 -
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The central compﬁter 2002 is also connected to a database

system 2008 which stores various data such as message data, user

=

status data,'system status data, and message status data, for
i _ .

‘. example, for use by the central compﬁter 2002 in processing.

i
i

5 H Also, a control access 2010 is provided to allow systems
engineers or programmers to access the central computer 2002 to

;éobserve and modify its operations and system performance.
| '

2. Database Structure
The database 2008 of the network operations center includes
" 10 several database structures necessary for the operation of the
i system. While a preferred partitioning of these databases is

t
described below, it should be understood that other partitionings

could be considered, such as moving the various "user traffic"

fields from the traffic statistics database to the user database.

15 : a. The User Database

For example, the user database structure shown in Fig. 21

includes a record for each user of the system who possesses a
mobile unit. The record for user 1 2100 includes various fields,
such as an ID humber field 2102 which indicates a unique number
20 - iassociated with that particular user. The transmit capability

field 2106 indicates whether the mobile unit assigned to the user

has the capability to transmit. The last location field 2104

includes data which indicates the last known location of the user.

The last location field may be updated when the central computer

25 ii recognizes that a new base receiver has received a return signal

LAW OFFICES
‘FINNECAN, HENDERSON
FARABOW, GARRETT
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Ifrom the mobile unit, thereby indicating the mobile unit has moved
|

! since the last return signal. Of course, if the mobile unit only

30 H » ' , ;!./-"n:— 48 had

120



10

15

20

25

LAW DFFICES
FINNECAN, HENDERSON
FARABOW, CARRETT
8 DUNNER
1300 [ STREZET. N W,
WASHINGTON, OC 2C00S8
1-202:403 4000

30

includes a mobile receiver without transmit capability, the last
location field 2104 cannot be updated and the mobile unit may be
given a default locatioh.

The service area field 2108 includes data corresponding to

é the area in which the user has subscribed to. For example, if a

' user desires service in geographic areas less than the total

system service area, the central computer could use the data in

| the service area field 2108 to cause only selected base

transmitters to attempt'td transmit messages to a mobile unit.

The button format field 2110 includes data indicating the
format of reply buttons the user may access on the mobile
transceiver. Of course, fof mobile units with only feceive
capabilities, the button format field will not be used.

The message field 2112 includes data representing one or more
messages which are intended for the user. A receive flag is set
when the central computer has received data indicating that the
message has béen received by the mobile unit via an acknowledgment
signal. If the ﬁobile unit does not have transmit capability, the
receive flag is set updn transmission of the message by the

appropriate base transmitters. The user database structure may

: include other fields for each user of the communication system of

the present invention as needed to provide various desired
services, |
b. The Receiver Database
Database 2008 of Fig. 20 includes a receiver database (not
shown) which includes an entry with several associated fields for

each base receiver in the system. A first field for each base
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receiver preferably includes the total number of mobile units

which have last communicated with this receiver. A second field

. for each base rece;ver preferably includes a list of base

transmitters which may cover all or a portion of the receiver
coverage area of that base receiver.
c. Traffic Sfatistics Database

Database 2008 of Fig. 20 should also include preferably a
traffic statistics database as shown in Fig. 22 which includes
various fields containing statistics calculated by the central
computer 2002 concerning traffic patterns for the system. For
example, the traffic database 2200 preferably includes a user
field 2202 for data indicatiﬂg a user of the network. Several
fields are preferably associated with the user field 2202. Field
2204 includes data representing the nﬁﬁﬁer of probe.signals sent

by the network to locate the mobile unit associated with the user

' field 2202. Field 2206 includes data representing the number of

registration signals received by the network from the mobile unit

associated with the user field 2202. Field 2208 includés data

: representing the number of messages from the network that have

been succéssfully delivered to the mobile unit associated with the

user field 2202. Field 2210 may be used for other traffic related

data, such as data indicating the average traffic per cycle, and

data indicating a time average (i.é. for the last hour) traffic
amounf.

Further, the traffic database 2200 could include fields (not
shown) for data concerning overall system pe;formance and, in

particular, each zone in the network. Such area specific traffic
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data may be useful in optimizing system performance by allowing

intelligent redefinition of zonal boundaries.
1

d. The Service Queue

Database 2008 of Fig. 20 also includes a service queue 2300

as shown in Fig. 20. The service queue 2300 includes a current

i . .

‘‘messages queue and a probe list queue. The current messages gqueue
"

i

ﬁiincludes a system wide list of messages to be delivered by the

§ systém. The current messages queue includes, for example, a

é series of ID number fields 2302, 2304, aﬁd 2306 with associated

g data location fields 2308, 2310, and 2312, respectively. The data.
i location fields 2308, 2310, and 2312_include pointers to the

il appropriate fields in the user database structurée shown in

i

i

|Fig. 21. The ID number fields 2302, 2304, and 2306 include data

i

liindicating the ID number of the user to which the message is to be

iidelivered.

In operation, the central computer retrieves the ID number

532302 and data location 2308 from the top of the current messages

20

25
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g?queue and retrieves the appropriate data from the user database

i
352100 to process and transmit a message to the user.

The probe list queue includes a ID number fields 2314, 2316,

and 2318 and data location fields 2320, 2322, and 2324 similar in

‘' form to those .in the current messages queue. The probe list queue.
iicontains a list of users which the system has previously attempted
unsuccessfully to deliver a message to. In other words, the users
gllisted in the probe list are considered to be "lost" By the

‘ system. The central computer 2002 then initiates a probe routine

123



1 for the ID number 2314 and data location 2320 located at the top

of the probe list.

After successful execution of the probe routine, the last

..location field 2304 in the user database structure 2100 will have
5 'Ebeen updated to prov1de an accurate last location of the user from
Ithe base receiver that received the mobile unlt s acknowledgment
to the probe signal. After the last location fleld 2304 has been
updated, the message can then be replaced in the current messages
gqueue for delivery to the user via the appropriate base

'

10 ~ transmitters located near the mobile unit.

Preferably, the network operations center gives priority to

the delivery of all messages iﬁ the current message queue, and
then sends probe signals to the users listed in the probe list
queue after dellvery has been attempted for all messages in the
15 current message queue. I1f the message volume in the current
message queue remains high for an extended period of time, the
network operations center preferably begins to periodically send
probe signals to the users listed in the Probe List, even though
undelivered messages temain in the current messages queue. For
20 i| example, in this instance of persistent filled current messages
gueue, .the network operation center preferably transmits three
i prdbe signals in every cycle transmitted.

| e. Base Traﬁsmitter Assignment List
The database 2008 of the network operations center also

25 includes a base transmitter database 2400 as shown in Fig. 24.

LAW DFFICES
FINNECAN, HENDERSON
FARABOW, CARRETT

& DUNNER field 2404 for data representing a zone assignment associated with
1300 | STREET. N. W,
WASHINGTON,. 0L 20008
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The base transmitter database 2400 includes a zonal assignment
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a base transmitter field 2402 in the system. Also, a field 2406

for data representing the base receivers in the transmitter

é coverage area, and a field 2408 for other data associated with a

iibase transmitter, are associated with base transmitter field 2402.

EAs can be seen in Fig. 24, each base transmitter in the network

g A ‘
f%has a base transmitter field and associated fields as described

‘i above.

1 : o , .

H In normal operating conditions of the system with low amounts
3§ . ,

i

1

of message traffic being transmitted, each base transmitter will

remain assigned to its particular zone. However, the systems and

! methods of the present invention provide for dynamically changing

the zonal assignments of various base transmitters to improve

é;information throughput. These dynamic zone allocation concepts

' idynamically reassign base transmitters to new zones generally

%based upon the volume of messages transmitted during the

i systemwide time interval, and more particularly based upon the

|
%localized volume of messages to mobile units. In general, dynamic
!zone allocation may be used to deliver messages to mobile units in
overlap areas (i.e. "zonal dithering"), or to balance the volume
of message traffié between zonesi

Fig. 25 is useful to explain these concepts. Various base

transmitters, each designated as an "X," are dispersed throughout

a region of space shown in Fig. 25. Also, various base receivers

are dispersed throughout this iegion of space 2500, each being
designated by an "R." The normal zonal boundary for zone 1 in
i Fig. 25 is shown by solid line 2502. A normal boundary for zone 2

is representéd by solid line 2504 during normal load traffic

: \(- 53 -
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operatién conditions. As can be seen, base transmitters 2506,

2508, and 2510 are located near the zonal boundary of zone 2, and

i base transmitters 2512, 2514, and 2516 are located near the

i boundary of zone 1. Base receivers 2518 and 2520 are located in

an overlap area 2521 between zones 1 and 2. As previously

discussed, mobile units located in this overlap area 2521 near

|| base receivers 2518 and 2520 must be communicated with during the

systemwide time interval because of the interference created
during the zonal time interval by adjacent base transmitters.

During normal, low to moderate volume systém operations, the
zonal overlap area 2521, i.e., interfefence area, near base

receivers 2518 and 2520 will preferably have a small number of

jmobile units located therein. Therefore, communication with these

mobile units will not significantly éonsume system resources by
occésionally communicating with them dﬁring the systemwide time
interval.

However, if the traffic volume from the overlap area 2521
near base feceivers 2518 and 2520 increases, such as because

additional mobile units enter this overlap area 2521, the handling

‘'of this traffic in the systemwide time interval can significantly

consume system resources. For example, communication with a large
number of mobile units during the systemwide time interval may
significantly delay delivery of messages to units in this and
other regions.

In this instance, the zonal boundaries are changed to remove
this high traffic region from & zonal overlap area. For example,

system efficiency is restored if the zone 1 boundary were moved to

. e (- 54 -
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!base transmitters from zone 1.

dashed line 2522 and the zone 2 boundary were moved to dashed line:

2524.

¥
The central computer 2002 may dynamically accomplish this
zonal redefinition by assigning one or more base transmitters to a

new zone to reduce systemwide time interval messages. In the

;! present example shown in Fig. 25, the central computer updates the

base transmitter zonal assignment list to reassign base
transmitters 2512,_2514, aﬁd 2516 to zone 2 while removing these
- In view of this zonal
redefinition, the new zone 1 boundary is shown by dashed line
2522, and the new zone 2 boundary is shown by dashed line 2524.
The high traffic region near base receivers 2518 and 2520 is now

squarely within zone 2 and messages to these units may be

' efficiently delivered‘during SubSequéntlzonal time interval(s).

In accordance with the invention, a preferred method 2600 forx
accomplishing zonal redefinition is shown in Fig. 26. 1In
accordance with the method, step 2602 provides for transmitting
substantially simultaneously a first information signal and a

second information signal, the first information signal being

transmitted in simulcast by a first set of base transmitters

l!assigned to a first zone, and the second information signal being

transmitted in simulcast by a second set of base transmitters

assigned to a second zone. For example, as shown in Fig. 25, the
base transmitters in zone 1 defined by boundary line 2502 could be
the first set of base transmitters, and the base transmitters
located in zone 2 defined by boundary line 2504 could be the

second set of base transmitters.
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1 Step 2604 of the method provides for dynamically reassigning

one or more of the base transmitters in the first set of base

transmitters assigned to the first zone to the second set of base
transmitters assigned to the second zone, thereby creating an
5 .jupdated first set of base transmitters and an'updated second set

of base transmitters. For example, base tfansmitters 2512, 2514,

and 2516 could be reassigned from zone 1 to zone 2. As shown in
Fig. 25, new zonai boundaries would be defined by dashed lines
2512 for zone 1 and 2524 for zone 2.

10 Step 2606 provides transmitting substantially simultaneously

a third information signal and a 'fourth information signal, the

third information signal being transmitted in simulcast by the
updated first set of base transmitters and the fourth information

signal being transmitted in simulcast by the updated second set of

15 base transmitters. For example, as shown in Fig. 25, the base

transmitters assigned to zone 1 defined by dashed line 2522 (i.e.

not including base transmitters 2512, 2514, and‘2516) could
transmit during a subsequent communication cycle a third
information signal, and base transmitters in zone 2 defined by
20 - dashed line 2524 (i.e. including base transmitters 2512, 2514, and
2516) could‘transmit a fourth information signal during that same
subsequent communication cycle.

Further, it is desirable that during the redefinition of the

zonal boundaries, it is insured that the new overlap area 2525

25 near base receiver 2526 and between dashed lines 2522 and 2524 is

LAW OFFICZS
FINNECAN, HENDERSON
FARABOW, CARRETT .
& DUNNER producing a high volume of message traffic. Generally, zonal
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an area that is not likely to produce, or is not currently
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boundaries should be preferably redefined to maximize information
throughput by minimizing the data that must be transferred during
the sysremwide rime interval. A network manager could review the
overall traffic patterns and tendencies to determine an optimum
redefinition of zonal boundaries. Of course, the central computer
2002 could also implement an algorithm accessing the traffic
statistics database 2200 to determine optimal zonal boundary
redefinition.

In a preferred embodiment in the instance where an entire
region is saturated with mobile units, such as a large
metropolitan area repetitive reassignments of base transmitters
may be used to reduce message traffics during.the systemwide time
interval. There may exist no appropriate overlap area, such as
overlap area 2525, with a low traffic level to facilitate a long
term reassignment of base transmitters with the resulting
redefinition of zonal boundaries; In this case, the preferred

embodiment alternates between a first-end second set of zonal

boundaries over each communication cycle and does not attempt to

deliver messages during the systemwide time interval.

For example, in Fig. 25 this preferred embodiment would
utilize the zonal boundaries defined by lines 2502 and 2504 during
a first zonal time interval and would not attempt to deliver
messages to mobile units in overlap area 2521. In a subseguent

cycle, this preferred embodiment redefines the zonal boundaries to

i{ dashed lines 2522 and 2524 and delivers messages to the mobile

units in previous overlap area 2521 during the zonal time interval

using zone 2 base transmitters. During this cycle, the network
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would not aﬁtempt to deliver messages to mobile units in overlap
area 2525; In yet a later cycle, this preferred embodiment would
switch back to zonal boundaries 2502 and 2504 which would allow
message delivery to mobile units in the now previous overlap area
2525 during the zonal time interval using zone 1 base
:transmitters. As can be seen, alternating between a first and
second set of‘zonal boundaries advantageously reduces the need for
communication during the systemwide time interval, but slows

*,
i message delivery somewhat by oﬁhx_allowing.communication to mobile
units in overlap areas during zon;l time inﬁervals on alternating

communication cycles.

H. The Preferred System Communication Protocol

The system communication protocol is preferably a time

§:division protocol organized within repetitive communication cycles

of preferably 30 seconds in duration.

The blocks of data transmitted by the network are preferably .

formed by a bit interleaving process to prevent loss of data

during bursts of interference. Bit interleaving may be envisioned
as stacking two or more blocks of data (which read from left to
right), and then transmitting a bit stream in a column-by-column,

top-to-bottom sequence. As can be seen, a burst of interference

will likely only cause the loss of a few bits per word at most,
which can be corrected by error correction techniqﬁes, rather than

the loss of entire words. Of course, the mobile unit must

appropriately deinterleave the data prior to processing.

-
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Fig. 27 generally illustrates a variety of preferred time
intervals which may variously be‘used for communication between
the system and various sets and subsets of mobiie units. An
adaptable schedule.for these time intervals is preferably
generated, and may be revised accdrding to system demands. The
scheduling of the time intervals:advantageously alléws a mobile
unit to "power down" during inactive time periods when the mobile
unit will not transmit or receive any messages, thereby conserving
battery power. Similarly, messages or information for delivery to

a subset of the total number of mobile units will preferably be

transmitted during time intervals which minimize the delivery of

those messages or information to unintended mobile units not
included in the subset to further conserve battery power.

A preferred cycle protocol 2700 is shown in Figure 27(A).

The cycle protocol 2700 includes a cycle header time interval
2702, a systemwide forward (FWD) batch time interval 2704, a
systemwide response time interval 2706, a zonal forward (FWD)
batch time interval 2708, a zonal reverse time interval 2710, and
a reverse contention time interval 2712f‘ Other arrangementé, such
as moving the systemwide reverse intervél next to the zonal

\

reverse interval may be considered if transmitter turn on time is
| ,

significant.
The cycle protocol generally schedules time slots for

systemwide and zonal forward channel information transfer from the

énetwork to the mobile units and for systemwide and zonal reverse

channel information transfer from the mobile transceiver units to

the network. ‘Briefly, the cycle header 2702 field includes
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overhead or "housekeeping" information, the systemwide forward
batch field 2704 and the zonal forward batch field 2708 provide

forward communication capability through the base transmitters to

iithe mobile units in a systemwide time interval and a zonal time

5 ;;interval, respectively. The systemwide response field 2706 and

i zonal reverse field 2710 provide a return signal period for the
fémobile transceivers to respond to messages generated during the
systemwide and zonal forward batch periods 2504 and 2508,

.j respectively. Finally, the reverse contention 2712 field allows

10 ! the mobile transceiver to initiate access to the network.
Each of the fields shown, except the cycle header 2702 field,

.is preferably variable in duration, and may be changed by the

i central computer 2002, depending on message traffic requirements.

{, The beginning of the cycle is synchronized by the central computer

15 iéto a time standard and preferably coincides with the start of
iminute or half minute intervals. Each mobile unit preferably

.iincludes timing circuitry, as previopsly described, which allows
g;for the mobile unit to power up at the beginning of each cycle to
§§receive communication.

20 - For each cycle, the central computer 2002 calculates the

;i amount of time required for each field to maximize information

i throughput by the network. Fof example, for the cycle protocol

12700 shown in Fig. 27(A), the central computer will calculate the

giamount of time necessary for the systemwide forward batch field

25

LAW OFFICES

12704, the systemwide response interval 2706, the zonal forward

ennecan, Hewoerson |1 2nterval 2708, the zonal reverse interval 2710, and the reverse
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& DUNNER ‘I contention interval 2712. The cycle header 2702 will preferably
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include fiming ¢cffset data which will indicate the timing offset
from the cycle header until the beginning of the systemwide
response interval 2706, the beginning of the zonal forward
interval 2708, the'beginning of the zonal reverse interval 2710,
and the beginning of the reverse contention intervai 2712,

The cycle header 2702 starts preferably with an 8 digit long

.| preamble (not shown) for digit synchronization purposes. The

preanble allows for the mobile unit to synchronize its timing
circuitry with the network. For example, the timing circuitry of
the mobile unit could become offset fromAthe network due to
commonly caused inaccuracies. The preamble is followed by a
"start of header" string of four digits and all timing offsets
within the cycle are calculated as a number of predefined
intervals beginning from the starﬁ of the last header digit. The

start of header string is followed by an 8 digit string grouped

.into two words, each of which is protected against errors by

:ﬁencoding it using a forward error correcting code, preferably a’

Bose, Chaudhuri, and Hocquenghem (BCH) code or a Reed Solomon
code. These error correcting codes add additional digits to the
information digits in a code word, where the additional digits are
a specific function of the information'digits, so that if certain
common error events occur, a decoding step involving all of the
transmitted digits, both information and additional, can recover
the original information digits. The first code word will contain
a count of the current cycles executed fof.that day. The second

code word will contain the necessary timing offsets for the

' beginning of the time intervals in the cycle protocol 2700.

:‘]f" j" 61 -
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Further inférmatiqn fegarding error correcting codes may be found
in Gallagher, "Information Theory and Reliable Communication,*
Wiley 1968, which is hereby incorporated by reference.

The systemwide forward batch 2704 field generally includes a
! ‘ :

;}zonal header time interval including overhead information and a

i1 series of 64 batches. Also, the zonal forward interval 2710

similarly includes a zonal header time interval with overhead
information and a series of 64 batches. Each batch is a string of

data containing information specifically directed to a single

;i group of mobile units. Each batch preferably contains information

directed to a certain class of mobile units with the classes
divided by the types of service provided. For example, a fifst
batch couid be directed to all mobile transceiver units, and a
second batch could be directed to all mobile receiver units.
Further, each batch may contain several messages, each intended
for different mobile units within the particular class of unit to
Ewhich that batch is directed. Generally, Fig. 27(B) shows the
forward batch interval protocol 2750 preferrea for both the
systemwide forward intervai 2704 and the zonal forward interval
2708. |

- The systemwide forward interval 2704 is preferably used only
for sending a probe signal to a mobile transceiver unit which does
not respond to zonal messages (i.e. a "lost" unit). However, when
necessary, the systemwide forward interval 2704 may be used .to
deliver messages to mobile units 'located in overlap areas. The ID
number, or address, of the lost mobile unit is preferably followed

by data indicating a timing offset which is a time delay amount

. .
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until the beginning of the time slot designated for the return
signal of that mobile unit. An alternative implementation, which
may be useful for mobile units that have not responded for a
period of time, couid have mobile units that have received a probe
; signal respond during the reverse contention interval.

After the end of the broadcast on the systemwide forwérd
batch time interval 2704, all network base transmitters shut down
until:the beginning of the zonal forward batch time interval 2708.

The forward batch interval protocol 2750 includes a forward

i channel header interval 2714 which includes data to allow the
% .
!timing circuitry of the mobile units to synchronize themselves
i

iiwith the incoming data stream. The forward channel header 2714

also preferably includes data indicating a timing offset

scheduling a reverse channel time interval for each batch, as may

E!be required. Of course, the forward channel header 2714 for the

5?systemwide forward interval 2704 would indicate a timing offset

]
i

I

.t for reverse channel transmission during the systemwide response

g;interval 2706, and the forward channel header 2714 for the zonal

Ziforward interval 2708 would indicate a timing offset for reverse
1
|

' channel transmission during the 2zonal reverse interval 2710.

The forward channel header 2714 further includes a data
stream to the mobile unit listing which of the 64 batches will
follow and the timing offsets indicating when those batches will

be transmitted. Again, this feature advantageously allows the

mobile unit to "power down" during the systemwide and zonal

forward intervals 2704 and 2708 until the appropriate time for

i
|

h

! receiving its batch information, thereby conserving the battery
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power of the mobile unit. The remaining fields batch i 2720,
batch j 2722, and batch k 2724 are the individual batches directed
to the mobile units.

It should be understood that different classes of mobile
units can follow different desirable batch protocols, depending on
the type of service, processing power, batfery ;apacity, or other
factors.

The individual batch protocol 2780 is shown in Fig. 27(C).
The batch header field 2726 is similar to the header fields
discussed above for Figs.'27(A) and (B). The batch header 2726
includes a list of particular mogile units to receive messages
within the batch and includes timing offsets indicating when such
messages will be broadcast. _Further, the batch header 2726
includes data indicating a timing offset scheduling a reverse
channel interval in the system reverse interval, the zonal reverse
interval, or the reverse contention interval, as appropriate.
Again, this information allows the mobile unit td extend its
battery life because.fhe mobile uniit need only power up at the

appropriate time to receive or transmit the appropriate message.

. Further, it is preferred that the reverse channel timing offset

data be transmitted using error correction codes to insure

accurate receipt thereof by the mobile unit. Accurate receipt of

:the reverse channel timing offset data will prevent unwanted or

untimely transmissions by the mobile unit and insure that a mobile

‘unit may proberly transmit a negative acknowledgment signal if it
| .
i

fails to properly receive an unencoded message.
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The individual message interval 2732 inclﬁdes the individual
message intended for a particular mobile unit or units. The
duration of each message and number of messages within a batch’may
be varied by the nétwork operations center 600 and is traffic
dependent.

Each mobile unit with transmit capability that has received a
message in the immediately previous systemwide forward interval
2704 or the zonal forward interval 2708 will have an appropriate
time slot for transﬁission scheduled in the systemwide response
interval 2706, or the zonal reverse interval 2710, respectively.
The timing circuit in the mobile transceiver unit determines the
assigned time slot for transmission. For example, if the mobile
unit simplynintends to transmit an acknowledgment signal, which
indicates that the mobile unit has properly received the message
from the netﬁork, an 8 bit preamble followed by the address of
that mobile unit need only be transmitted'and a 3 bif

) ‘
acknowledgment. However, if a more extensive feply from the
mobile unit is required, additional data could be transferred
during this time slot. In particular, long reverse messages could

be scheduled in response to a request from the mobile unit sent

ijduring the contention interval 2712, as discussed hereafter.

Due to the low power transmit capability of the mobile
transceiver units, there is an increased likelihood of data

transmission errors for reply signals. The extended Golay code

‘for error protection may be utilized for reverse channel messages

from mobile transceiver units to the network.

/ - 65 -
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The systemwide response interval 2706 and the zonal reverse
intefval 2710 provide communication capability from the mobile
transceiver units to the network (i.e. the reverse channel).

Still further, a preferred embodiment  accommodates mobile
terminals with extensive reverse message.generation capabilities
(e.g., a laptop computer connected to a radio transceiver) by
allowing for contention messages that request extended reverse
channgl time for the transmission of a long reverse message. The
reverse contention interval 2712 is located after the zonal
reverse interval 2710 and provides for unécheduled messages'from
the mobile unit to the network. For example, the mobile
transceiver unit could send a message to the network during the
reverse contention interval 2712 indicating that the user no

longer wishes to receive messages, thereby terminating service.

'{ Also, the user could transmit a message to the network during the

reverse contention interval 2712 indicating that the user now

desires to reestablish services and begin receiving messages from

i the network. Further, a "registration signal," which is discussed

infra, could be transmitted during the reverse contention interval
2712.

The reverse contention interval preferably utilizes a

so-called "slotted ALOHA" protocol, which allows the mobile unit

to randomly select a predefined time slot within the contention
¥

interval to transmit.a message. A mobile station wanting to

" transmit will first divide the contention interval into slots,

preferably 5.33 ms in length, and then choose randomly any of them

to start transmitting. The slotted ALOHA protocol is preferred
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because of the low likelihocod of data "collisions" (i.e. 2 or more.
mobile units transmitting during the same time slot).

I. Registration of the Mobile Unit

Because the nétwork operations center 600 stores the location
of each mobile unit in the system in the user database 2100, it is
preferred that each mobile transceiver unit have the capability to
"register" with the network opérations center 600 by sending a
registration signal to a base receivef into the network to'update
the location data. | |

The mobile transceiver unit preferably registers by simply
transmitting its identification nﬁmber to a base receiver, which
forwards this data and data representing the location of the base
receiver to the network operations center 600.

The ﬁobile transceiver preferably registers upon crossing
zonal boundaries to alert the network operation center that the

mobile transceiver has left one zone and entered another. For

example, the mobile unit could receive information from the

nearest base transmitter identifying which zone that base
transmitter is assigned to at the beginning of each communication
cycle. Upon receipt of such information from a base transmitter
indicating that a nearby'base transmitter is assigned to a new
zone, the mobiie transceiver then preferably\transmits a
registration signal.

The mobile transceiver unit may also transmit a registration
signal in other desirable instances. For example, if the mobile
transceiver unit has moved away from the transmitter coverage

areas of the metwork for a period of time, the mobile transceiver

-~ 67 -

T —

~
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H

unit may preferably transmit a registration signal upon returning

to a coverage area. The display and storage logic 1508 of the

mobile transceiver unit preferably recognizes that the unit has

left the coverage area of the network upon failure to receive data

from a base transmitter in the network during the cycle header

time interval 2702, for example. The mobile unit may leave the
f

coverage area of a base transmitter of the network when the user

takes the unit out of the country, or enters the basement of a

building, for example.

The mobile unit may also preferably transmit a registration

| signal when power is restored to the mobile unit after having
i
’power removed, such as- after being turned off by the user. Of

course, the power may be restored to the unit by replacing or

recharging a dead battery, which may also cause transmission of a

;i registration signal.

In general, the network must balance the need for frequent'
registrations by the mobile tranéceiver units, and the desirable
result of accurately knowing the location of each mobile unit,
thereby preventing the need for probe signals, with the
undesirable overhead costé of too frequént registration, which
sacrifices data throughpﬁt by utilizing valuable transmit time.

In the preferred'embodiment, the central computer 2002 of the
network operations center 600 can achieve desirable performance by

implementing one or more algorithms to evaluate the need for

liregistration by a mobile unit, and then appropriately controlling

! ,
|the registration performance of that mobile unit. If the central

computer determines that registration of a particular mobile unit

[f75
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is useful, then the mobile unit preferably should receive a

message from the network to cause the mobile unit to send

' registration signals at appropriate times. Conversely, if the

central computer determines that the registration signals from the"
mobile unit are too frequently not useful, the mobile unit
preferably should receive a message from the network to cause the
mobile unit nbtAto transmit registraﬁion-siénals.

To implément this feature, the mobile transceiver unit
further preferably includes a registration flag (not shown) in the
display and storage logié section 1508. If the registrat;on flag
is set, the display and storage logic section 1508 causes the
mobile transceiver to autonomously send a registrétion signal to
the network operations center on a desired basis. If the
registration flag is not set, the display and storage logic
section 1508 prevents any registmétion signals from being sent.
The registration flag may be set or removed upon command from the

network operations center by transmission of an appropriate signal

- from a base transmitter near the mobile unit. A variety of

algorithms, possibly regarding individual ysers or groups of

users, can be used to determine whether or not the registration

i flag should be set. It'should be appreciated that the present

invention provides two distinct algorithms for implementing these
registration concepts depending upon whether the registration flag
is set or not in the mobile unit (i.e. the state of the mobile

unit).
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Fig. 28(A) shows a flow chart describing a preferred method

2800 for implementing the registration concepts of the present

i invention wherein the registration feature of the mobile unit is

disabled. 1In step 2802, the network sends a message to disable

‘i the registration feature (i.e. set the registration flag to zero)

ijof the mobile unit to disable the mobile transceiver’s capability

fgto transmit a registration signal. As can be seen, step 2802
%determines the initial state for the method set forth in Figq.
28(A).

In étep 2804, the network stores the number of probe signals
sent to the mobile transceiver during a first period of time, and

the number of messages successfully delivered to the mobile

i%transceiver by the network during a second period of time.

:;Preferably, the first and second time intervals are identical.

éThe traffic statistics database 2200 of the database 2008 is

'
i
i
:

%%preferably used to store the number of probe signals and

\! successful messages for each mobile unit. As explained

g?hereinafter, these two statistics from the operation of the
é network are preferably used to determine whether registration by

| the mobile unit is useful.
¥ A
E; In step 2806, the stored number of probe signals and number

H
i

i
1of messages successfully delivered is processed to evaluate a

:likelihood that a probe signal w}ll be required to be set by the

network to locate the mobile unit to deliver a message. The

Egpreferred embodiment of the invention processes the stored number
i
1of probe signals and messages successfully delivered in accordance

ngith the method set forth in Fig. 29(Aa).

| - 70
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Referring now to Fig. 29(A), therein is shown a.series of

substeps which are preferably performed during the implementation

1 of the processing step 2804 shown in Fig. 28(A). In particular,

steps 2902 and 2904 are event driven and only proceed to the next
step after an input has been received by the network. Step 2902
determines if the network sent a probe signal to a lost mobile
transceiver unit and if a reply to the probe signal was received
by a base réceiver in the network. 1If this event occurs, a

counter (not shown) is incremented by a value P by the central

| computer 2002.

In step 2904, if a message was successfully delivered to a
mobile transceiver, preferably including an acknowledgment signal

return from the mobile transceiver to the network, the counter

i (not shown) in the central computer 2002 is decremented by a value

D.
After the occurrence of either of the events tested for in

step 2902 or step 2904, the algorithm proceeds to step 2906. 1In

i step 2906, if the counter value is greater than a predetermined

value J, this indicates that the likelihood that a probe signal.
will be necessary'to locate the mobileﬁiransceiver is greater than
a selected value. \

As can be seen, the process of substeps in Fig. 29(A)
balances the frequency of'probe signals sent to a particular unit

against the number Qf sucéessfully delivered messages to that

unit. If the system must send a large number of probe signals, it

would be useful to enable the registration feature by setting the

registration flag on that mobile unit to enable the registration
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- feature. In contrast, if many messages have been successfully

delivered without requiring a probe signal, it is unneéessary to
enable the registration feature by setting the registration flag.

In step 2808,'a message is sent to the mobile unit to enable’
the mobile transceiver'’s capability to transmit a registration
signal if the calculated likelihood in step 2804 exceeds a
selected value. As can be seen, step 2808 preferably sets the
registration flag in the mobile transceiver unit.

Fig. 28(B) shows a flow chart describing a method 2810 for
implementing the registration concepts of the present invention
wherein the registration feature of the mobile unit is enabled. -
Iﬁ step 2812, the network sends a messagé to enable the
registration featurel(i.e. set the registration flag to 1) of the
mobile unit to enable the mobile transceiver’s capability to
transmit a registration signal. As can be seen, step 2812
determines the initial state for the method set forth in Fig.
28(B).

In step 2814, the network stores the number of registration
signals received by the network during a first period of time; and
the number of messages successfully delivered to the mobile
transceiver by the network during a second period of time.
Preferably, the first and second time intervals are idgntical.

The traffic statistiés database. 2200 of the database 2008 is

{ preferably used to store the number of registration signals and

successful messages for each mobile unit. As explained

hereinafter, these two statistics from the operation of the

R
~
N

|
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iy ! £
i A /
bt / :
. /

network are preferably used to determine whether the registration

by the mobile unit is useful.

i In step 2816, the stored number of registration signals and
t : . .
ii number of messages successfully delivered is processed to evaluate

E%the likelihood that a registration signal will be received by a

g%base receiver in the net&ork that will not be used by the network
gfto determine a set of base transmitters to be operated to transmit .
%éa message to the mobile transceiver; The preferred embodiment of
éithe invention processes thé stored‘number of registration signals

i received and number of messages successfully delivered in

i

accordance with the method set forth in Fig. 29(B).:

i Referring now to Fig. 29(B), therein is shown a series of

substeps which are preferably performed during the implementation

{lof the processing step 2814 shown'in Fig. 28(B). In particular,

|
!
g?steps 2912 and 2914 are event driven and only proceed to the next

égstep after an input has been received by the network. Step 2912

|3
)

é:determines if a registration signal was received by a base

;{receiver in the network. If so, a counter (not shown) in the

éfcentral computer 2002 is incremented by a value A,

§
i

In step 2914, if a message was successfully delivered to a
mobile’ transceiver, preferably including an acknowledgment signal

return from the mobile transceiver to the system, the counter (not

shown) in the central computer 2002 is decremented by a value M.

i It should be understood that the counter referred to with
¥

liregard to steps 2912 and 2914 is different then the counter

iireferred to with regard to steps 2902 and 2904 since each counter

i
!sis only necessary when the registration feature is enabled or
H ) : '

i
1

i | - 73 -
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i

disabled in the mobile transceiver. However, the same physical or
logical device may be used to implement both counters.
After the occurrence of either events in the step 2912 or

step 2914, the algbrithm proceeds to step 2916. In step 2916, the

| process determines if the counter value is greater than a

. predetermined value T. " The value of T can be varied to meet the

needs of a particular network. When the counter value exceeds T,
it is indicated that the likelihood that a registration signal

from that mobile unit will not be used by the network to determine

i a new set of base transmitters, and therefore the registration

status for that mobile unit needs to be changed té disable the
registrationnfeature.

In other words, the process in Fig. 29(B) balances the
frequency of registration signals sent by a particular unit

against the number of successfully delivered messages. to that

iunit. As can be seen, if the mobile unit sends a large number of

registration signals without the system using these registration
signals, it would be useful to have the registration feature on
that mobile unit disabledf In contrast, if many messages have
been successfully delivered without too many régistration signals
being sent by the mobile unit, it is unnecessary for the
registration feature to be disabled.
'

In step 2818, a message is sent to the mobile unit to disable
the mobile transceiver’s capability to transmit a registration
signal if thé calculated likelihoodlin step 2814 exceeds a

selected value. As can be seen, step 2818 may preferably remove

‘ .
the registration flag in the mobile transceiver unit.

T4
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Of course, it éhould be understood that the variables P,'D,

and J used in Fig. 29(A), and the variables A, M, and T used in

Fig. 29(B) can be adjusted as desired to enhance system‘

performance, as will be apparent to one of ordinary skill in the

;gart. The counters can be implemented with so-called "reflective
%%boundaries" so that if a counter reaches a minimum value (e.qg.,
%%zero), it will continuously reset to that minimum value when

»?further decremented.

4
i
Y
i

It will be apparent to those skilled in the art that various

.

gmodifications and variations can be made in the systems and
; N
;gmethods of the present invention without departing from the scope

ior spirit of the invention.

|

:i Other embodiments of the invention will be apparent to those
¢

i

liskilled in the art from consideration of the specification and
i .

‘ipractice of the invention disclosed herein. It is intended that

'the specification and examples be considered as exemplary only,

with a true scope and spirit of the invention being indicated by

ithe following claims.
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1. A method for information transmission by 3

plurality of

i transmitters to provide broad communication gapability over a

ii region of space, the information transmissyon occurring during at
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! .

ileast both a first time period and a sec
%%plurality of transmitters being divided
second set of transmitters, the met

(a) generating a system inwfoy

#nd time period and the

into at least a first and
6d comprising the steps of:

ation signal which includes

a plurality of blocks of informdtion;

(b)

i plurality of transmitters;

(¢)

period;
(d)

block of
(e)

block of

transmitting the sysgem\ infop \on signal to the

transmitting by fhe fir t econd sets of transmitters

Ation in simulcast during the first time

transmitting by the first set of transmitters a second
informatfon during the second time period; and
transmitting by the second set of transmitters a third

infofmation during the second time period.
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2. A mu&ti-carrier simulcast transmission system for
AN

N\,

transmitti in a desired frequency band a message contained in an

information signal, the system éomprising:

first transhitter means for transmitting an information

signal by generating a first plurality of carrier signals within

the desired frequency\pand and by modulating the first plurality

of carrier signals to convey the information signal; and

second transmitter meays, spatially separated from the first

i . . . . . . . .
i transmitter, for transmitting\the information signal in simulcast

with the first transmitter by geherating a second plurality of

carrier signals at substantially the same frequencies as the first

plurality of carrier signals and by modulating the second

plurality of carrier signals to convey the information signal.

|
l
!
|
i - 77 -
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3. A communication method implemented in a computer controlled

communication network for locating a plobile transceiver within a
region of space, the region of space/being divided into a

plurality of zones with each zone s rviced by at least one base

‘ transmitter and at least one base yeceiver, the network storing

data corresponding to a zone wher¢ the mobile transceiver was last

i known to be located, the communidation method comprising the steps

of:

L

(a) transmitting a messagge signal by a base transmitter
servicing a zone where the mopile transceiver was last known to be
located;
(b) transmitting a sysftemwide probe_signal by a plurality of
base transmitters servicinfg a plurality of zones if the mobile
transceiver does not ind;.ate receipt of the message signél from

the base transmitter;

(c) receiving the fregional \prob¢ signal by the mobile
transceiver;

(d) transmittin an'acknowledgment signal by the mobile
transceiver in respgnse to ﬁhe reéeived regional probe signal;

(e) receiving/the ackﬁowledgment signal from the mobile
transceiver by a pase receiver; ;nd

(f) updating the data to reflect thé zone of the base
receiver that rgceived thé‘acknowledgment signal as the last known

location of th¢ mobile transceiver.

- 78 -
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4. A method of communicating messages between a plurality of

base transmitters and mobile receivers within a fregion of space

divided into a plurality of zones with each zoge having at least
one base transmitter assigned thereto, the communication method
comprising the steps of:

(a) transmitting substantially simult/aneously a first

i information signal and a second informat{on signal to communicate

messages to the mobile receivers, the first information signal

being: transmitted in simulcast‘by a ffirst set of base transmitters
assigned to a first zone, and the cond information signal being
transmitted in simulcast by a secpnd set of base transmitters
assigned to a second zone;

(b) dynamically reassigning O e‘or,more‘of the base
transmitters in the first s¢gt

first zone to the second

second zone as a functi

| area, thereby creating an updated first set of base transmitters

and an updated seco set of base transmitters; and

(c) transmitting substantially simultaneously a third
information signgl and a fourth informatioﬁ signal, the thirxd
information signal being transmitted in simulcast by the updated
first set of Jpase transmitters, and the fourth information signal
being transmitted in simulcasf by the updated second set of base
transmitt rs to communicate:additional messages to said mobile

receivers.

- 79 =~
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5. A mobile transceiver unit for transmitti messages to and
receiving messages from a network comprisin

input means for allowing the user t¢’ input a user message to

the unit;
i transmitter means for transmit#ing a radio frequency signal

i including the user message from tHhe mobile unit to the network}

receiver means for receivifiig radio frequency signals having a

message from the network;

1

ing at least one type of

al to the mobile unit and

the network; and

a circuit, nnecting the signal detector means to the

\

transmitter megns, for disabling the transmitter means upon

detection of/ the electromagnetic signal, thereby preventing

unwanted fadio frequency transmission.
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6. A communication method for controlling a mobfle transceiver
which may communicate with a communication netwgrk controlled by a.
computer, the network including a plurality of/base transmitters
for transmitting messages from the network t¢ the mobile
transceiver and base receivers for receiving messages from the
mobile transceiver, the mobile transceivey being capable of
sending a registration signal to be recefved by a base receiver in
the network to identify the mobile trarsceiver’s location aﬁd the
plurélity of .base transmitters in the/network being capable of
sending a probe signal to the mobilg transceiver tovcause the
mobile transceiver to transmit a sAignal to a base receiver to

identify its location, the methogd comprising the steps of:

(a) sending a message froy\tHe network to the mobile

transceiver to disable the m sceiver’s capability to
transmit a registration si

(b) storing the numbgr of pro e signals sent by the network

to the mobile transceiver during a first period of time and the

; number of messages suctessfully delivered to the mobile

transceiver by the ngtwork during a second period of timé;

(c) processing by the computer the stored number of probe
signals ard numb of messages successfuily delivered to evaluate
a likelihood thAt a probe signal will be required to be sent by
the network t locﬁte the mobile unit to deliver a message; and
(d) sedding a message to the mobile unit to enable the mobile
‘s capability to transmit a registration signal if the

calculatgd likelihood exceeds a selected value.
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.1 mobile transceiver being capable of

7. A communication method for controlling a mobile transceiver

which may communicate with a communication twork controlled by a

r computer, the network including a plurali of base transmitters

for transmitting messages to the mobile fransceiver and base

! receivers for receiving messages from fhe mobile transceiver, the

ending a registration signal
ito be received by a base receiver the network to identify the
smobil; transceiver’s location, th¢ network using received

registration signais to determi a set of base transmitters to be

operated to transmit a message/to the mobile transceiver, the

method comprising the steps o

(a) sending a message §rom the network to the mobile

transceiver to enable the fiobile\transceiver’s capability to

{ transmit a registration
|

(b) storing the n er of reqgiy ion signals from the

‘:mobile transceiver to /fthe network d a first period of time

iand the number of megsages successfully delivered to the mobile
transceiver by the étwork during a period of time;
(c) processiflg the stored n?mber of registratioﬁ sighals and
number of messagés successfully deiivered to evaluate a likelihood
that a registrdtion signal from said mobile unit will not be used
by the network to determine a set of base transmitters; and

(d) sepding a message to the mobile unit to disable the
mobile tr sceiver's'capability to transmit a registration signal

if the ljkelihood exceeds a selected value.

154




Are 0800, %85

.

Q
©

1

_ ATTORNEY DOCKET NO: _03680.0083-00000
DECLARATION AND POWER OF ATTORNEY

As a below named inventor, [ hereby declare that: my residence,
next to my name; that I believe I am the original, first and
first and joint inventor (if plural names are listed bgle
sought on the invention entitled:

osl.piftee"ddress and citizenship are as stated below
ntor (if only one name is listed below) or an original,
the subject matter which is claimed and for which a patent is

A _NATIONWIDE COMMUNICATION SYSTEM
. ./ww: PN

1 hereby state that I have revig®ed and understand the contents of the above identified specification, including the claims,
as amended by any amendment’teferred to above.

[ acknowledge the duty to disclose information whi
Title 37, Code of Federal Regulations, §1.56(a)" .

[ hereby claim foreign priority benefit er Title 35, United States Code, §119 of any foreign application(s) for patent
or inventor's certificate listed below and’have also identified below any foreign application for patent or inventor’s certificate
having a filing date before that of the application on which priority is claimed:

is material to the examination of this application in accordance with

COUNTRY APPLICATION NUMBER DATE OF FILNG PRIORITY CLAIMED
) ‘OYES ONO
OYES ONO

[ hereby claim the benefit under Title 35, United States Code, §120 of any United States application(s) listed below and, -
insofar as the subject matter of each of the claims of this application is not disclosed in the prior United States application
in -the manner provided by the first paragraph of Title 35, United States Code, §112, I acknowledge the duty to disclose
material information as defined in Title 37, Code of Federal Regulations, §1.56(a) which occurred between the filing date
of the prior application and the national or PCT international filing date of this application: :

APPLICATION NUMBER o DATE OF FILING . ) STATUS {Patented, i’ondihg. Abandoned)

[ hereby appoint the following attorneys to prosecute this application and transact all business in the Patent and Trademark
Office connected therewith: Finnegan, Henderson, Farabow, Garrett and Dunner, Reg. No. 22,540; Douglas B. Henderson,
Reg. No. 20,291; Ford. F. Farabow, Jr., Reg. No. 20,630; Arthur S. Garrett, Reg. No. 20,338; Donald R. Dunner, Reg. No.
19,073; Brian G. Brunsvold, Reg. No. 22,593; Tipton D..Jennings, IV, Reg. No. 20,645; Jerry D. Voight, Reg. No. 23,020;
Laurence R. Hefter, Reg. No. 20,827; Kenneth E. Payne, Reg. No. 23,098; Herbert H. Mintz, Reg. No. 26,691; C. Larry
O'Rourke, Reg. No. 26,014; Albert J. Santorelli, Reg. No. 22,610; Michael C. Elmer, Reg. No. 25,857; Richard H. Smith, Reg.

.No. 20,609; Stephen L. Peterson, Reg. No. 26,325; John M. Romary, Reg. No. 26,331; Bruce C. Zotter, Reg. No. 27,680:

Dennis P. O'Reilley, Reg. No. 27,932; Allen M. Sokal, Reg. No. 26,695; Robert D. Bajefsky, Reg. No. 25,387; Richard L.
Stroup, Reg. No. 28,478; David W. Hill, Reg. No. 28,220; Thomas L. Irving, Reg. No. 28,619; Charles E. Lipsey, Reg. No.
28,165; Thomas W. Winland, Reg. No. 27,605; Basil J. Lewris, Reg. No. 28,818; Robert J. Gaybrick, Reg. No. 27,890; Martin
I. Fuchs, Reg. No. 28,508; E. Robert Yoches, Reg. No. 30,120; Stephen J. Rosenman, Reg. No. 29,209, Barry W. Graham, Reg.
No. 29,924; Thomas H. Jenkins, Reg. No. 30,857; and . MATTHEW. T... BAILEY, . Reg..No..33.829...................
........................................ Please address all correspondence to FINNEGAN, HENDERSON, FARABOW.
GARRETT AND DUNNER, 1300 I Street, NW., Washington, D.C. 20005, Telephone No. (202) 408-4000. -

[ hereby declare that all statements made herein of my own knowledge are true and that all statements made on information
and belief are believed to be true; and further that these statements were made with the knowledge that willful false statements
and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States
Code and that such wiliful false statements may jeopardize the validity of the application or any patent issued thereon.

el .

FULL NAME OF SOLE OR FIRST mvsna;ea“' ) wpws SIGNATURE 2 DATE
DENNI v, Lo (L Rtn . //f/:; N
RESIDENCE ’ . Y - N CITIZENSHIP
29 POLO DRAVE, _JACKSON, MS 39241 U.S.A.
POST OWESS . ‘ A .
29 @10 DRIVE, JACKSON, M8 39211 pay . -
e INVE A . N - | DATE, ,
3 3893 /ME %K%’/ Mﬂ , B w03
RESIDENCE . r . J A i CIIZENSA™
11317 SOUTH SHOF ’ ROAD, RESTON, VA ~22090 U.S.A,
POST OFFICE ADDRESS g
11317 SOUTH SHORE ROAD. RESTON,. VA 22090 i
Listing of Inventors Continued on Pagg 2 hereof. ﬂ Yes O No

. FHFGO For~ * .
FINNEGAN, HENDERSON, FARABOW, GARRETT & DUNNER « WASHINGTON, D.C. ° -

155



ATTORNEY[  (ET NO: _03680.0083-00000

Listing of Inventors Continued from Page | of Deciaration and Power of Attorney for invention entitled:

A NATIONWIDE COMMUNICATION SYSTEM

*| INVENTOR'S SIGNATURE DATE

. A e s . .
55> ___rape pETROVIC Rade ftrovic | e

FULL NAME OF THIAD JOINT INVENTOR, IF ANY

RESIDENCE L o 3 CITIZENSHIP
406 REDBUD LANE, @KFORD, MS 38655’* : ~ YUGOSLAVIA

POST OFFICE ADDRESS
SIGNAZUR ’ DATE
%/h/‘—*’ _ /~6-73

P.0. BOX 9031, UNIVERSITY, MS 4B
FULL NAME OF FOURTH JOINT INVENTOR, IF ANY !

) CITIZENSHIP
A | U.S.A.

POST OFFICE ADDRESS
155 ROLLING MEABS

FULL NAME OF FIFTH JOINT INVENTOR, IF ANY

5%>  MASQQD GARAHL

Hod JAL P. BHAGAT
L é‘“/ 7[5

RESIDENCE v a
454 MORNING FORESPL

RESIDENCE
CITIZENSHIP

155 ROLLING MEADOWS;mf
_U.S.A.

POST OFFICE ADDRESS

454 MORNING FOREST LANE, Me#TSON, MS 39110

FULL NAME OF SIXTH JOINT INVENTOR, IF ANY,. ™" INVENTOR'S SIGNATURE e i DATE

(o>  WILLIAM D. HAYS ' ‘ 1%4212&6,,, AP /-C-7.
RESIDENCE o 4 CIMZENSHIP -

2345 TWIN LAKE CIRCLE, JACKSON, MS 392 i U.S.A.

POST OFFICE ADDRESS

2345 TWIN LAKE CIRCLE, JACKSONMﬁ;'”"V

FULL NAME OF SEVENTH JOINT INVENTOR, IF ANY

W~ sy, 7 1/ A,

RESIDENCE CITIZENSHIP
3730 W STREET, N.W., WASHINGTON,. DC 20007 . U.S.A.
POST OFFICE AODRESS )
3730 W STREET, N.W., WASHINGTON, DC 20007
FULL NAME OF EIGHTH JOINT INVENTOR, IF ANY INVENTOR'S SIGNATURE DATE
AESIDENCE ' ' : CITIZENSHIP

POST OFFICE ADDRESS

FULL NAME OF NINTH JOINT INVENTOR, IF ANY INVENTOR'S SIGNATURE DATE

RESIDENCE . - . ' ) — p——r—vs
POST OFFICE ADDRESS
FINNEGAN, HENDERSON, FARABOW, GARRETT & DUNNER * WASHINGTON, D.C. FHFGD FORM *". ~

6 98

156



PRINT OF DRAWINGS
AS ORIGINALLY FILED

157




PRINT OF DRAWINGS
AS ORIGINALLY FILED

158



S YT,

nR/

PRiNT OF DRAWINGS
AS ORIGINALLY FILED

€a¢
’ SUOIIPUOD Bspud-juy ~’ __oZo.c_ pnog A m
ouN| ~at— .
—— T - _ - _J-—-—-—---4 3)s b
Q10HS WML .
e R 7
- _ _ _ | , ¥ oonisiy |
— b e,
= . wos .
| | : . wonp  (ak 6.
_ _ L1 _ . _ 4.8_ uns: Avm \\
| | | E__n asoyd oy m_.:uNo. enjojes | esoyd
oun —= T _ _ | .
L (9 614
l | | | | Asuenbely
| | | | | ,
ow = + " " “ “ . |
T TSR (e 6
! ~ _ Aoduenbey .
. | | |
OUN| g ! | | ; _. A
1 ] e wee
Qow 4 Aouenbesy .
/ A o

159




oWy - .
Z pup |
20:.:::9_.

it m Wi

o851
}
&

gab /
Aousnbay .0.05E.909.__ JO SpOoHIdd !
| A | |

I |
| |

Wy —-—

ro:

7 (9o

Y4ouenbey

e
e — — ——

. | Joiwsub)y

] | woyy puds - AS\F\ .Qm

|
|
!
|
W] ~=— T
|
|
| Aduenbey
i
|

— - e e o wmd — e c—

— = o -
— - — ——

PRINT OF DRAWINGS
AS ORIGINALLY FILED

160




161




PRINT OF DRAWINGS
AS ORIGINALLY FILED

. - 0‘.& |
1|uan
[ uoneg . 8BS suonelad
hh9 ileuoiBbey . v_._0>>u.®2
1eA1800Y ‘ :
o / eseg
8h9] S
?h9 99 9t 9
2 euoz Teseq" 219
- 0 1A JeNjwisuBI]
T~ £ ~__ eswe
P N
| suoz ~ .
Z~_ <9
099 ~ < go? -
‘ ~ ht9 ] ejjaon RN (
Wmﬂw ’ ) S -
TN .
%19 <
: lenjedey Jepluisuel) . N -
esvyg | B & A b eseg ~
Z . % 7 .
TE9 oh? hit9 :
©37 ol9 :
uoners
jleuoibey —- 1
hSS TNCERY

\ -
0959 . \ esug M .
heg ¢ h? L _ 909

162



PRINT OF DRAWINGS
AS ORIGINALLY FILED

700

t

08 /760457

Generating a system information
signal which includes a plurality of
blocks of information

02,

|

Transmitting the system information
signal to the plurality of transmitters

l

Transmitting by the first and second
sets of transmitters a first block of .

information in simulcast during the first

time period

1089

4

yd

%40,y

20

time period

Transmitting by'.'the first set of
transmitters a second block of
information during the second

time period

Transmitting by the second set of
transmitters a third block of
information during the second

"Fig. 7
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Transmitting a message signal by a - %qu L[/Ug
§00 _ base transmitter servicing a zone 0. '

where the mobile transceiver was. last

known to be located '

l

Transmitting a regional probe signal
by a plurality of base transmitters :
servicing a plurality of zones if the . 904.[
mobile transceiver does not 'indicate
receipt of the message signal from the
base transmitter

l

Receiving the regional probe signal by |~
the mobile transceiver

Transmitting an acknowledgment - | Q
- signal by the mobile transceiver in Ve go

response to the received regional.
probe signal '

]

Receiving the acknowledgment signal . |
| from the mobile transceiver by a base |~ 81 0
receiver

Updating the data to reflect the zone ’
of the base receiver that received the 813\
V .

- acknowledgment signal as the last
known location of the mobile
transceiver ’
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Transmitting substantially
simultaneously a first information
signal and a second information
signal, the first information signali
being transmitted in simulcast by a
first set of base transmitters
assigned to a first zone, and the
second information signal being
transmitted in simuicast by a second

set of base transmitters assigned to a

second zone

L

Dynamically reassigning one or more
of the base transmitters in the first set
of base transmitters assigned to the
first zone to the second set of base
transmitters assigned to the second
zone, thereby creating an updated
first set of base transmitters and an
updated second set of base

transmitters

: Trahsmitting substantially

simultaneously a third information
signal and a fourth information signal, -
the third information signal being
transmitted in simulcast by the
updated first set of base transmitters,
and the fourth information signal

being transmitted in simulcast by the
updated second set of base
transmitters

/

Fig. 26
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Generating a system information 0.
signal which includes a plurality of L~ 7
blocks of information

‘Transmitting the system information /70‘{
signal to the plurality of transmitters

l

Transmitting by the first and second
sets of transmitters a first block of 106
information in simulcast during the first |~
time period -
109 10
/ , - s 1
Transmitting by the first set of Transmitting by the second set of
transmitters a second block of | transmitters a third block of
information during the second . information during the second
time period time period

Fig‘ 7
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base transmitter servicing a zone
where the mobile transceiver was. last
known to be located

|

Transmitting a regional probe signal
by a plurality of base transmitters '
servicing a plurality of zones if the . 90"{
mobile transceiver does not indicate a
receipt of the message signal from the

base transmitter

406

Receiving the regional probe signal by |/
the mobile transceiver

l

~ Transmitting an acknowiedgment

signal by the mobile transceiver in e go¢
response to the received regional
probe signal ‘

Receiving the acknowledgment signal
from the mobile transceiver by a base |~ 81 0
receiver

Updating the data to reflect the zone

‘of the base receiver that received the 3 I'D\
/

acknowledgment signal as the last
knqwn location of the mobile
transceiver
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Transmitting substantially
simultaneously a first information
signal and a second information
signal, the first information signal
being transmitted in simulcast by a
first set of base transmitters

assigned to a first zone, and the
second information signal being
transmitted in simulcast by a second
set of base transmitters assigned to a

08/ _ ,
i

60%
26

second zone

Dynamically reassigning one or more
of the base transmitters in the first set
of base transmitters assigned to the
first zone to the second set of base
transmitters assigned to the second
zone, thereby creating an updated
first set of base transmitters and an
updated second set of base

transmitters

Transmitting substantially
simuitaneously a third information
signal and a fourth information signal,
the third information signal being
transmitted in simulcast by the
updated first set of base transmitters,
and the fourth information signal

being transmitted in simulcast by the

updated second set of base
transmitters

b0b
,?

Fig. 26
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700

FIG. 7

Generating a system information 7'02
signal which includes a plurality of %
blocks of information

Transmitting the system information 104
signal to the plurality of transmitters ,

Y

Transmitting by the first and second.
sets of transmitters a first block of 106
information in simulcast during the first

time period

108

Y O

710
v

Transmitting by the first set of
transmitters a second block of
information during the second
time period

Transmitting by the second set of
transmitters a third block of
information during the second
time period
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800

FIG &8

Transmitting a message signal by a
base transmitter servicing a zone
where the mobile transceiver was. last
known to be located

802

y

‘Transmitting a regional probe-signal

by a plurality of base transmitters
servicing a plurality of zones if the
mobile transceiver does not indicate
receipt of the message signal from the
base transmitter *

804

-1

Receiving the regional probe signal by
the mobile transceiver

+-806

y

Transmitting an acknowledgment
signal by the mobile transceiver.in

‘response to the received regional

probe signal

_1.808

L .

“Receiving the acknowledgment signal

from the mobile transceiver by a base
receiver ' '

810

y

Updating the data to reflect the zone
of the base receiver that received the
acknowledgment signal as the last

known location Qf the mobile
transceijver '

812
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MODULATOR
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CONTROL
SIGNAL 3
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MODULATOR
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- SIGNAL 1

CONTROL
SIGNAL 2

CONTROL
SIGNAL 3

CONTROL

SIGNAL 4

FIG. 12

1210

1200

b 1202
IN PHASE ’
1 /r\\v/) QUADRATURE
1204
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F2 /f\\v/) QUADRATURE
7 1206 |
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11208
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FIG. 2
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FIG. 23
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FIG. 26

Transmitting substantially
simultaneously a first information
signal and a second information
signal, the first information signal
being transmitted in simulcast by a
first set of base transmitters
assigned to a first zone, and the
second information signal being
transmitted in simulcast by a second
set of base transmitters assigned to a
second zone

2600

2602
%

Dynamically reassigning one or more
of the base transmitters in the first set
of base transmitters assigned to the
first zone to the second set of base
transmitters assigned to the second
zone, thereby creating an updated
first set of base‘._transmit‘cers and an
updated second set of base
transmitters '

2604
/

y

Transmitting substantially
simultaneously a third information

signal and a fourth information signal,

the third information signal being
transmitted in simulcast by the
updated first set of base transmitters,
and the fourth information signal
being transmitted in simulcast by the
updated second set of base
transmitters

2606
)/
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2800

FIG. 28(A)

Send a message to disable the
registration feature

2602

y

Store the number of probe
signals sent and a number of
messages successfully
delivered '

2804

L/

y

Process the stored number of
probe signals and number of
messages succesfully
delivered to evaluate a
likelihood that a probe signal
will be required to be sent by
the network to locate the mobile
transceiver '

2806
L/

Send a r'hessage to the mobile
unit to enable the mobile
transceiver's capability to
transmit a registration signal if
the likelihood exceeds a
selected value

2808
=
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FlG. 28(8)

Send a message to enable the
registration feature: =

2812
o

Store the number of registration
signals recseived and a number
of messages successfully

delivered

¥

2814
/

Process the stored number of
registration signals and
number of messages
‘succesfully delivered to
evaluate a likelihood that a
registration signal will be
received by a base receiver in
the network that will not be
used by the network to
determine a set of base
transmitters to be operated to
transmit a messagse to the
mobile transceiver

2816
/

Send a message to the mobile
unit to disable the mobile
transceiver's capability to
transmit a registration signal if
the likelihood pxceeds a
selected value
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PATENT
.0083-04

Attornéy Docket No. 03680

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: |
Dennis CAMERON et al.

Continuation Application of

Serial No.: 07/973,918 Group Art Unit: Unassigned

Filed: December 6, 1996 Examiner: Unassigned

For: A Nationwide Communication
System

Assistant Commissioner for Patents
Washington, DC 20231

Sir:
PRELIMINARY AMENDMENT
Prior to the examination of the a'bov-e application, please amend this application
as follows: . !
INVENTORSHIP:

Please delete "RADE PETROVIC" as a named coinventor.in this applicatioq

LAW OFFICES

FINNEGAN, HENDERSON,
FARABOW, CARRETT
& DUNNER,L.L.P.
1300 I STREET, N. W.
WASHINGTON, DC 20005
202-408-4000

IN THE TITLE:

Kindly change the title to - METHOD AND,&YSTEM FOR PROVIDING
MULTICARRIER SIMULCAST TRANSMISSION--

"IN THE DRAWINGS:

Subject to the approval of the Examiner and as indicated in the concurrently-filed

Request For Approval Of Drawing Change, please amend the drawings as follows:

245




Fig. 1, add reference character “F” in the overlap area between transmitters 102
and 104;

Figs. 1-5, add the label “Prior Art:’; and

Fig. 6, add base transmitters 613 and 615.

IN THE SPECIFICATION: g
Please amend the SF::C/if'étiOn as follows: / ’
in the 74 'page, change “Baggat” to --Bha/g <- and change “Massood"” to

Page 19, line 3, replace “Although not shown in Fig. 6, each” with --Each--; and

--Masood--

line 4, after “stations” insert -J, shown as, for example, base

transmitters 613 and 615 in Fig. 6,4

IN THE CLAIMS:

-

Please cancel/clalm/s1 and 3-7 without prejudiée or disclaimer of the subject

. //’ g
| matter thereof, and amend claim'/%n'd add new clai'msf!-24 as follows:

LAW OFFICES

*INNEGAN, HENDERSON,
FARABOW, GARRETT
8 DUNNER,L.L.P.
1300 I STREET, N. W, |
WASHINGTON, DC 20005
202-408-4000

>\7
v d

Z

\+ 2 (Amended) A multi-carrier simqlcast transmission systemAor transmitting in a
esired frequency band a message contained in an informatiop’signal, the system
comprising: -

a first transmitter [means fbr transmittiﬁé apA f§rmation signal by generating].

configured to transmit a first plurality of carrjef signals within the desired frequency

band [and by modulating the first plu

ity of carrier signals to convey the information

ig' nals representing a portion of the
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/
a second transmitter [means}, spatially separated from the first transmitter, [for

transmitting the information signal] configured to transmit a seetnd pl 'ralit of carrie
signals in simulcast with the first |ural‘it of cartier’signals, each of the second plurality
ofcarrirsinlscrrsn'nto angfepre eh' g substantially the same informatio
as a respective carrier signatof the first plurality of carrier signals [transmitter by

generating a second plurality of carrier signals at substantially the same frequencies as
the first plufality of carrier signals.and by modulating the second plurality of carrier

sigrals to convey this information signal}.

LAW OFFICES

FINNECAN, HENDERSON,

FARABOW, GARRETT
& DUNNER,L.L.P.
1300 I STREET, N. W,
WASHINGTON, DC 20005
202-408-4000

?—78/ The multi-carrier simulcast fransmission system of cIalm;Z\f wherein the
first trans;mitter comprises a plurality of transmitters located in a first area, and the
second transmitter comprises a plurality of transmitters located in a second area.

o ﬁ/ The multi-carrier simulcast transmission system of claim } wherein the
first and second pluralities of carrier signals are evenly spaced within the desired

frequency band.
R 4

¥

The multi-carrier simulcast transmission system of claim 87 wherein the

first and second pluralitieé of carrier signals are spaced approximately every 3 KHz, and

- wherein the desired frequency band is. approximately 50 KHz wide.

2 4. The multi-carrier simulcast transmission system of claim Z, wherein each
of the first and second pluralities of carrier signals comprise eight carrier sigﬁals.
\Q' }f ' The multi-carrier sirﬁulcast transmission system of cIairrLZE', wherein the
first and second pluralities of carrier signals include an identical number of carrier

signals, and wherein each carrier signal in the first plurality corresponds to and is

-3-
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LAW OFFICES

FINNEGAN, HENDERSON,

FARABOW, CARRETT
& DUNNER,L.L.P.
1300 1 STREET, N. W.

WASHINGTON, DC 20008
202-408-4000

| slightly frequency shifted '10-20 Hz from the respective carrier signal in the second

plurality;
A

\

¥3.  The multi-carrier simulcast transmission system of claim?Z, wheréin the
first transmitter comprises means for modulating the first plurality of 6arrier signals
using a modulation scheme, and the second transmitter comprises means for
modulating the second plurality of carrier signals using the modulation scheme.

' .

Lb-?ti. The multi-carrier simulcast transmission system of claim 1; wherein the
modulation scheme is selected from the group including: modulated on/off keying,
binéry frequency shift keying, M'ary frequency shift keying, and quadrature amplitude |
modulation. |

{

A 5.  The multi-carrier simulcast transmission system of claim-Z, further
comprising:

a network operations center configured to generate the information signal, the
network operations center including a receiver for receiving data input to the network
operations éenter, a database for storing data, a central computer connected to the
receiver and the databasé for procesvsing the input data and the database data to
generate the information signal, and a satellite uplink conne\cted to the central
computer for brbadcasting the information signal; and |

a satellite for receiving the information signal ‘from the network operations center
and for retransmitting the information signal to the first and second transmitters,
wherein each of the ﬁrst and second transmitters comprises satellite downlink

means and base transmitter means.

248




~
/

i
Q.W "46.  In a multi-carrier simulcast transmission system, a methog-for transmitting

in a desired frequency band a message contained in an informaficn signal, the method

comprising the steps of:

generating a first plurality of carrier signals in.the desired frequency band,

each of the first plurality of carrier signals repyésenting a portion of the information
signal not represented by others of the first pluarlity of carrier signals;

generating a second plurality’of carrier signals within the desired frequency band,

each of the second plurality of€arrier signals corresponding to and representing

g[ substantially the séme inférmation as a respective 'carrier.signal of the first plurality of
Q? J carrier signals;
’ transmittjp(g the first plurality of carrier signals from a first transmitter;

itting the second plurality of carrier signals from a second transmitter in
simulcasgt with transmission of the first plurality of carrier signals from the first

trans$mitter.
\ / ~\
7.  The method of claimﬁ’é, wherein the first and second pluralities of carrier

signals are evenly spaced within the desired frequency band.

%.

0 4
AN }6 The method of claim 1} wherein the first and second pluralities of carrier
signals are spaced approximately every 3 KHz, and wherein the desired frequency

band is approximately 50 KHz wide.
. ' O

\
\'D )9/ The method of claim 6, wherein the first and second pluralities of carrier

signals each comprise eight carrier signals.
Q

X N : ” _
N ,2() The method of claim 38, wherein the first and second pluralities of carrier
LAW OFFICES . .
FINNECAN, HENDERSON, . . . . . . . . . .
FARABOW, GARRETT signals include an identical number of carrier signals, and wherein each carrier signal in
8 DUNNER,L.L.P. . — - "
1300 I STREET, N. W.
WASHINGTON, DC 20005 . - 5 -
202-408-4000

249




the first plurality corresponds to and is slightly frequency shifted 10-20 Hz from the
respéective carrier signal in the second plurality.

' \(ﬁzf . The method of claim }% wherein at least one of the first and second
pluralities of carrier signals is modulated according to a modulation scheme selected
from the group including: modulated on/off keying, binary frequency shift keying, M'ary
frequency shift keying, and quadratube amplitude modulation.

\ ;é The method of claim. }6 wherein the step of generating the first plurality
of carrier signals comprises the substep of modulating the first plurality of carrier signals
using a modulation scheme. \g |

\/\ /'e'{ The method of claim }6( wherein the step of generating a second plurality
of carrier signals comprises the substep of modulating the second plurality of cerrier
signals 9sihg a modulation scheme. |

%241 The method of ‘cleim }% wherein the step of generatiné a second plurality
of carrier signals comprises the substep of generating the second plurality of carrier

signals at frequencies slightly offset from the first plurality of carrier signals.--

LAW OFFICES

FINNEGAN, HENDERSON,

FARABOW, CARRETT
8 DUNNER,L.L.P.

1300 1 STREET SNCW

WASHINGTON, DC 20008
202-408-4000

'REMARKS
Prior to examination, applicants have amended this application. Specifically,
applicants amended the title, drawings, and specification to address issues raised in
previous Office Actions of the parent application. In addition, applicants canceled

claims 1 and 3-7,-which were considered in related -applications, and amended claim 2

- and added new claims 8-24.
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LAW OFFICES

FINNECGAN, HENDERSON,

FARABOW, GARRETT
& DUNNER,L.L.P.
1300 I STREET, N. W,

WASHINGTON, DC 20005
202-408-4000

Applicants submit that the invention, as claimed in pending claims 2 and 8-24, is
not disclosed or suggested by the prior art of record in the parent application or any
other related applications. Accordingly, applicants request favorable consideretion of
this application and allowance of the pending claims.

If an extension of time required to timely file this Amendment under 37 C.F.R.

§ 1.13§ is not accounted for above, such extension is hereby requested and the fee for
the extension should be charged to our Deposit Account No. 06-0916. If there are any
other fees due in connection with the filing of this Amendment not accounted for above,
such fees should also be charged to our Deposit Account.

Respectfully submitted,

FINNEGAN, HENDERSON, FARABOW,
GARRETT & DUNNER, L.L.P.

By: a%.% $

Allen M. Lo
Reg. No. 37,059

Dated: December 6, 1996
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- - .08/760457

2P\ PATENT
o Attorney Docket No. 03680. 0083-043’—7 h
g N THE UNITED STATES PATENT AND TRADEMARK OFFICE

\7-

I re Application of:

Dennis CAMERON et al.

)
)
)
)
Continuation application of )
Serial No.: 07/973,918 ) Group Art Unit: Unassigned
)
Filed: December 6, 1996 ) Examiner: Unassigned
)
)
)

For: A'Nationwide
Communication System

Assistant Commissioner of Patents
Washington, D.C. 20231
Sir:
REQUEST FOR APPROVAL OF DRAWING CHANGE
The Examiner is requested to approve the proposed drawing changes,

which are indicated in red in the attached drawings, as follows:

Fig. 1, add reference character "F" in the overlap area between

transmitters 102 and 104;
Figs. 1-5, add the label "Prior Art"; and
Fig. 6,'édd base transmitters 61_3 and.615.
If there is any fee due in connection with the ﬂlfng of this proposed
drawing change, please charge such fee to our Deposit Account No. 06-0916.
| Respéctfully submitted,

FINNEGAN, HENDERSON, FARABOW,
GARRETT & DUNNER

Law orFces Dated: December 6, 1996 By: QM (ﬁ

FINNEGAN, HENDERSON,
FARABOW, GARRETT . Allen M. Lo
& DUNNER, L. L.P Reg. No. 37,059
1300 1 STREET, N. W.
WASHINGTON, DC 20005
202:-408-4000
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LAW OFFICES

FINNECAN, HENDERSON,

FARABOW, GARRETT
& DUNNER,L.L.P.
1300 1 STREET, N. W,

WASHINGTON, DC 20003
202-408-4000

| | 08/76045

: PATENT
Attorney Docket No. 03680.0083-04

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

)
)
;
Continuation application of ) Group Art Unit: Unassigned
Serial No.: 07/973,918 ) ‘

)

)

)

)

)

Filed: December 6, 1996 Examiner: Unassigned

For: A NATIONWIDE
COMMUNICATIONS SYSTEM

Assistant Commissioner for Patents

Washington, D.C. 20231
PETITION UNDER 37 C.F.R. § 1.48(b)

Pursuant to 37 C.F.R. § 1.48(b), applicants petition'the Commissioner to
correct the inventorship of this application by deleting Mr. Rade Petrovic as an
inventor. Applicants acknowledge that the subject matter to which Mr. Petrovic is
an inventor is no longer claimed in thjs application, whfch is a continuation
application of Serial No; 07/973,918.

A check in the amount of $130.00 is attached as payment of the fee set
forth in 37 C.F.R. §1 .17(h).v If there are any other fees due in connection with the
filing of this petition, please charge the fees to our Deposit Account No. 06-0916.

Respectfully submitted,

FINNEGAN, HENDERSON, FARABOW,
GARRETT & DUNNER, L.L.P.

By: Q@W &9

A||enqu'?2§_q,ox/os/97 07973518
< 13¢.00 CK
Reg. N6 37,059 130-00 LK

Date: December 6, 1996
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‘Transaction History Date 1991 ;0 U-25 BEST COPY

Date information retrieved from USPTO Patent
Application Information Retrieval (PAIR)
system records at www.uspto.gov

UNITED STATES DEPARTMENT OF COMMERCE

Patent and Trademark Office

Address: COMMISSIONER OF PATENTS AND TRADEMARKS
Washington, D.C. 20231

!Il ..... - SEREAL NUMBER | | BILING:DATE [ A ulz FIRST NAMED APPLICANT I }i‘}'}‘m‘i:ﬁwmz{\'{idm}mi NO. l

2 EXAMINER |
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415 [ eARr uniT | PAPER NUMBER |
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DATE MAILED:

NOTICE OF ALLOWABILITY

PART L
1. IB/Thns communication is responsive 1o Wpl(c‘fj-‘ m p {Qi M’( ¢ (‘1 6

B/AII the claims being allowable, PROSECUT"ON ‘ON THE MERITS IS (OR REMAINS) CLOSED -in this application. if not included
herewith {(or previously mailed), a Notice Of Allowance And Issue Fee Due or other appropriate communication will be sent in due
course,

(& The ailowed claims are Z a«& §-24 R [enwsm h&ft& -1
O The drawings filed on . are acceptable.

. O Acknowledgment is made of the claim for priority under 35 U.S.C. 119. The certified copy has [_] been received. [_] not been
received. {._] been filed in parent application Serial No. filed on

[0 Note the attached Examiner’s Amendment.

O Note the attached Examiner Interview Summary Record, PTOL-413.
Note the attached Examiner's Statement of Reasons for Allowance.

Mote the attached NOTICE OF REFERENCES CITED, PTO-892.

O Note the attached INFORMATION DISCLOSURE CITATION, PTO-1449.
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PART Il

A SHORTENED STATUTORY PERIOD FOR RESPONSE 1o comply with the requirements noted beiow is set 10 EXPIRE THREE MONTHS
FROM THE “DATE MAILED" indicated on this form. Failure to timely comply will result in the ABANDONMENT of this application.
Extensions of time may be obtained under the provisions of 37 CFR 1.136(a).

1. O Note the attached EXAMINER'S AMENDMENT -or NOTICE OF INFORMAL APPLICATION, PTO-152, which discloses that the oath
or declaration is deficient. A SUBSTITUTE OATH OR DECLARATION IS REQUIRED.

2. W APPLICANT MUST MAKE THE DRAWING CHANGES INDICATED BELOW IN THE MANNER SET FORTH ON THE REVERSE SIDE
OF THIS PAPER.

a. [E/Drawm? informaliities are indicated on the NOTICE  RE PATENT DRAWINGS, PTO-948, attached hereto or to Paper No.

. CORRECTION IS REQU 7/{6 ( 6 :
The proposed drawin ion filed on \ i has been approved by the examiner. CORRECTION iS.
REQUIRED.

c. O Approved drawing corrections -are described by the examiner in the attached EXAMINER'S AMENDMENT. CORRECTION IS
EQUIRED.

d. Formal drawings are now REQUIRED.

Any response 10 this letter shouid include in the upper right hand corner, the following information from the NOTICE OF ALLOWANCE
AND ISSUE FEE DUE: ISSUE BATCH NUMBER, DATE OF THE NOTICE OF ALLOWANCE, AND SERIAL NUMBER,

Attachments:

.. Examiner's Amendment -~ Notice of informal Application, PTO-152

- Examiner Interview Summary Record. PTOL- 413 IAotice re Patent Drawings. PTO-948
Reasons for Allowance ~ Listing of Bonded Draftsmen

otice of References Cited. PTO-892 ’ — Other

- Information Disclosure Citation, PTQ-1448

T. Le

(T6%) 305 -481q

PTOL-37 (REV. 4-89) #
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Serial Number: 08/760,457 A . -2~

Art Unit: 2611

1. The petition under 37 CFR 1.48(b) regarding the deletion of
]
"Mr. Rade Petrovic" as an inventor has been entered and the

inventorship of this application has been corrected.

2. The following is an Examiner's Statement of Reasons for
Allowance:

As to claims 2 and 16, the prior art of record fails to show
a multi-carrier simulcast transmission system comprising the
first and second transmitters for simultaneously transmitting the
same information signals. The system comprises a plurality of
carrier signals iﬁ each of the transmitters whefein each of the
carrier signals represent a portion of the information signal not
rep}esented by éthers of the plurality carrier signals.

Any comments considered necessary by applicant must be.
submitted no later than the payment of the Issue Fee and, to
?void processing delays, should preferably accompany the Issue
Fee. Such submissions should be clearly labeled "Comments on

Statement of Reasons for Allowance.*®

3. The prior art made of record and not relied upon is
considered pertinent to applicant's disclosure.

Tomisato et al. and Wei both teach a diversity transmitter
system with plural modulator for tranémitting information via

plural carrier frequencies.
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Serial Number: 08/760,457 -3-

Art Unit: 2611

4. Any inquiry concerning this communication or earlier
communications from the examiner should be directed to Thanh Le
whose telephone number is (703) 305-4819.

Any inquiry of a general nature or relating to the status of
this application should be directed to the Group receptionist
whose telephone number is (703) 305-4700.

Thanh C. Le R
Mar 10, 1997 Pitdl L'ﬂ/

Reinhard J. Eisenzopt  3-7-%7

Supervisory Patent Examiner
Group 2600

.
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Fonn FTO 948 (Rev. 10-94)

U.5. DEPARTMENT OF COMMERCE - Patent and Trademark OfTice Application No. 7@&0577

NOTICE OF DRAFTSPERSON’S PATENT DRAWING REVIEW

PTO Draftpersons review all originally filed drawings regardless of whether they are designated as formal or informal. Additionally,
patent Examiners will review the drawings for compliance with the regulations. Direct tclcphone mqumcs conceming this review to

the Drawing Review Branch, 703-305-8404.

The drawings filed (insert date) :
A. not objected to by the Drafts|
%;’%:ebjected to by the Draftsperson under 37 CFR 1.84 or 1.152 as

icated below. The Examiner will require submission of new, corrected
drawings when necessary. Corrected drawings must be submitted
according to the instructions on the back of this Notice.

, are

1. DRAWINGS. 37 CFR 1.84(a): Acceptable categories of drawings:
Black ink. Color.
___ Not black solid lines. Fig(s) —_—
__ Color drawings are not acceptable until petition is granted.
Fig(s)
2. PHOTOGRAPHS. 37 CFR 1.84(b)
___ Photographs are not acceptable until petition is granted.
Fig(s)
___ Photographs not properly mounted (must use brystol board or
photographic double-weight paper). Fig(s)
. Poor-quality (half-tone). Fig(s)
3. GRAPHIC FORMS. 37 CFR 1.84 (d)
. Chemical or mathematical formula not labeled as separate figure.
Figls)
. Group of waveforms not presented as a single figure, using
common vertical axis with time extending along horizontal axis. ~
Fig(s). ’
__. Individuals waveform not identified with a separate letter
designation adjacent to the vertical axis. Fig(s)
4, TYPE OF PAPER. 37 CFR 1.84(c)
_ Paper not flexible, strong, white, smooth, nonshiny, and durable.
Sheet(s),
___ Erasures, alterations, overwritings, interlineations, cracks, creases,
and folds copy tnachine marks not accepted. Fig(s)
__. Mylar, velun paper is not acceptable (too thin). Fig(s)
5. SIZE OF PAPER. 37 CFR 1.84(f). Acceptable sizes:
21.6 cm. by 35.6 cm. (8 I/2 by 14 inches)
21.6 cm. by 33.1 cm. (8 1/2 by 13 inches)
21.6 cm. by 27.9 cm. (8 /2 by 11 inches)
21.0 cm. by 29.7 cm. (DIN size A4)
— All drawing sheets not the same size. Sheet(s)
___ Drawing sheet not an acceptable size. Sheet(s)
6. MARGINS. 37 CFR 1.84(g): Acceptable margins:

Paper size

1.6¢cm. X356cm 21.6cm X 33.1 cm. 21.6cm. X 27.9 cm, 21.0cm. X297cm
\ / s) (8 Y2 X 11 inches) (DIN Size A4)

S cm. (1) 2.5¢m.
. ¢e™) 25¢em,
fgem=fd®) 1.5¢cm.
@m.m 1.0cm,

Margins do not conform to chart above.
Sheel(s)___.

< Tap (1) 225w Tz&sht(k)'zﬂiouom ®

7. VIEWS. 37 CFR 1.84(h)
REMINDER: Specification inay require revision to correspond to
drawing changes.
. All views not grouped together. Fig(s)
__. Views connected by projection lines or lead lines.
Fig(s). '

rpon utider 37 CFR 1.84 or 1.152.

__ View and enlarged view not labled separatly or properly.
Figls)
Sectional views. 37 CFR 1.84 (h) 3

___ Hatching not indicated for sectional portions of an object.
Fig(s)

. Cross section not drawn same as view with parts in cross section
with regularly spaced parallel oblique strokes. Fig(s)

8. ARRANGEMENT OF VIEWS. 37 CFR 1.84(i)

... Words do not appear on a horizontal, left-to-right fashion when
page is either upright or turned so that the top becomes the right
side, except for graphs. Fig(s)

9. SCALE. 37 CFR 1.84(k)

___ Scale not large enough to show mechanism with crowding
when drawing is reduced in size to two-thirds in reproduction.
Figs)

. Indication such as actual size” or scale 1/2” not permitted.
Fig(s)

'10. CHARACTER OF LINES, NUMBERS, & LETTERS. 37 CFR

g kptyept for color drawings).

1)
E%nes. numbers & letters pot uniformly thick and well defined,
11. SHADING. 37CFR 1. 84(m)
_— Solid black shading-areas not permitted.
Fig(s)
. Shade lines, pale, rough and blurred. Fig(s)
12. NUMBERS, LETTERS, & REFERENCE CHARACTERS. 37 CFR,
1.84(p)
. Numbers and reference characters not plain and legible. 37 CFR
1.84(p)(1) Fig(s) _
- Numbers and referencg characters not orienied in same direction
as the view. 37 CFR 1.84(p)(l) Fig(s)
__. English alphabet not used. 37 CFR 1.84(p)(2)
Fig(s)
. Numbers, letters, and reference characters do not measure at least
.32 cm. (1/8 inch) in height. 37 CFR(p)(3)
Fig(s)
13. LEAD LINES. 37 CFR 1.84(q)
. Lead lines cross each other. Fig(s)
__ Lead lines missing. Fig(s) :

14, NUMBERING OF SHEETS OF DRAWINGS. 37 CFR 1.84(t)

—_ Sheets not numbered consecutively, and in Arabic numerals,
beginning with number 1. Sheet(s)
15. NUMBER OF VIEWS. 37 CFR 1.84(u)
. Views not numbered consecutively, and in Arabic numerals,
beginning with number 1. Fig(s)
__ View numbers not preceded by the abbreviation Fig.
v Fig(s)
16. CORRECTIONS. 37 CFR 1.84(w)
___ Corrections not inade from prior PTO-948.
Fig(s)
17. DESIGN DRAWING. 37 CFR 1.152
. Surface shading shown not appropriate. Fig{s)
__ Solid black shading not used for color conirast.

Partial views. 37 CFR 1.84(h) 2 Fig(s)
COMMENTS:
5
5 wm ;Zé G197
ATTACHMENT TO PAPER NO.____, . REVIEWER d DATE
"PTO Coonv '
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-UNITED STATES DEPARTMENT OF COMMERCE
Patent and Trademark Office

Address: COMMISSIONER OF PATENTS AND THADEMARKS .
Washington, D.C. 20231

08/760,457 12 B AR Sy ‘
SERIALNUMBER. | . FILING DATE ‘ FIRST NAMED APPLICANT I A RRER IS 30

4102/0325-

FINNEGAN HENDERSON FARABOW : ' —eET
~ GARRETT AND DUNNER ‘ A ? EXAMINER

1300 ‘I STREET NW

WASHINGTON DC 20005-3315 1§ e

03 /9:;]5@
L. | DATE MAKLED: -
NOTICE OF ABANDONMENT

This application is abandoned in view of:

1. O Applicant's failure o respond to the Office letter, mailed

2. O Applicant's letter of express abandonment which Is in compliance with 37 C.F.R. 1.138.

3. O Applicant’s failure to timely file the response received . within the
period set in the Office letter.

4, O Applicant's failure to pay the requlred issue fee within the statutory period of 3 months from the
mailing date of . of the Notice of Allowance.

0 The issue fee was received on

O The issue fee has not been received in Allowed Files Branch as of

In accordance with 35 U.S.C. 151, and under the provisions of 37 C.F.R. 1.316(b), applicant(s)
may petition the Commissioner to accept the delayed payment of the issue fee if the delay in
payment was unavoidable. The petition must be accompanied by the issuse fee, unless it has
been previously submitted, in the.amount specified by 37 C.F.R. 1.17(l), and a verified showing
as to the causes of the delay.

) If applicant(s) never received the Notice of Allowance, a petition for a new Notice of Allowance
- and withdrawal of the holding of abandonmient may be appropriate in view of Delgar Inc. v.
Schuyler, 172 U.S.P.Q. 513.

5. % Applicant's failure to timely ¢o % /rect the drawings and/or submit new or substitute formal
drawings by as required in the last Office action.
O The corrected and/or substitutearrawmgs were received on :

6. O The reason(s) below.

) B SV
7 \\ o~ lf: \l . 7 ;f\

.

PTO-1432 (Rev. 4/83)

266



PATENT APPLICATION FEE DETERMINATION RECORD

Effectnve October 1, 1996

'App!ication or Docket Number

JK ,/7(->c 77

CLAIMS AS FILED - PART | ; ' OTHER THAN
(Column 1) {Column 2) SMALL ENTITY OR . SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE .| FEE RATE FEE
BASIC FEE 385.00
TOTAL CLAIMS | minus 20 x$11=
INDEPENDENT CLAIMS . / minus3 1" 40=
MULTIPLE DEPENDENT CLAIM PRESENT
: , +130=
* 1t the difference in column 1 is less than zero, enter “0” in column 2
. TOTAL orR ToTAL [270
CLAIMS AS AMENDED - PART Il OTHER THAN
(Column 1) " (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
< | REMAINING f§ ! NUMBER | PRESENT ADDI- ADDI-
- AFTER  } ] PREVIOUSLY | EXTRA RATE | TIONAL RATE | TIONAL
< PAID FOR FEE FEE
E ® . *xw o
0 Total Minus = X$1 1= OR X$22=
4 .
%‘l Jindependent "’ Minus - = x40= - or | x80=
< . -
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM +130= or | +260=
© TOTAL oR TOTAL
* (Column 1) {Column 2) (Column3)  APDIT FEE ADDIT. FEE
CLAIMS HIGHEST ‘
(i1] | REMAINING } NUMBER PRESENT ADDI- ADDI-
| 1 PREVIOUSLY EXTRA RATE | TIONAL - RATE | TIONAL
Z PAID FOR FEE FEE
E W '
=] = x$11= OR | x$22=
zZ . .
“E‘ Ilndepgndent e = x40= or | x80=-
<
. FIRST PRESENTATION_OF MULTIPLE DEPENDENT CLAIM +130= OR | +260=
- TOTAL OR TOTAL
(Column 1) (Column 2) (Column 3) - ADDIT. FEE, ADDIT. FEE
: i HIGHEST .
(3) REMAINING § NUMBER | PRESENT ADDI- ADDI-
- | PREVIOUSLY EXTRA RATE | TIONAL RATE | TIONAL
Z L| AMENDMENT | | PADFOR | FEE FEE
E Total * Minus b = x$11= OR | x$22=
Z .
‘é" Flndependent * Minus b = x40= OR ] x80=
< -
FIRST PRESENTATlON OF MULTIPLE DEPENDENT CLAIM +130= OR | +260=
> 1f the entry in-column 1 is less than the ent olumn 2, write “0" lumn 3. TA
* If thg ‘?ng\;stcm‘:mger l;’srezlgusl?/nPaiz ?%;‘y ln 1C”H|usm gPA(‘DNé ; |es;ntr?:nu% enter “20." DDI.'I;'OIIQ‘E- OR TOTAL
***If the “Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter “3.” ADDIT. ADDIT. FEE

The “Highest Number Previously Paid For* (Total or Independent) is the highest number found in the appropriate box in column 1.

FORM PTO-875
{Rev. 10/96)

*U.S. Government Printing OHice: 1896 - 413-288/49191
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. system network and a mobile unit.

- plurality of base transmitters and base receiv

10

‘network.

B6 97 16:59 FR FINNEGAN HENDERSON 202 498 4408 TO 17833859508 P.B2

DY bt

ABSTRACT OF THE DISCLOSURE %aq, T
A two-way communication system for communication/ﬁetwéen a
The system netwbrk includes a
8 included in the
The base transmitters are divided into zonal assignments
and broadcast in simulcast using multi-ca;rier modulation
techniques. The systeﬁ network controls the base transmitters to
broadcast, in simulcast during both systemwide and zonal time
intervals. The system network dynamically alters zone boundaries
to maximize information throughput. The preferred mobile unit
includes a noise detector circuit to prevent unwanted

transmissions. The system network further provides.an adaptive

" registration feature for mobile units which controls the

fregistration operations by the mobile units to maximize

i | wAw OFTicES i

" iNNECAN, HENDERSON ||

FaRABOW, CARRETT
& DuNNER

: 1300 | STREET, N w. i

| ~ASMINGTON. ©C 200063 :

' 20 4084000

"information throughput.
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o= !’i‘} " ?‘MLW,
P |
=5 .

=2 Y
~ = IN THE UNITED STATES PATENT AND TRADEMARK OFFICE | [
== | ..
= ASSISTANT COMMISSIONER FOR PATENTS Ll\ i Hg

BOX FWC

Washington, D.C. 20231 Attorney's Docket Number: 3680.0083-05

Prior Application:  08/760,457

Art Unit: 2611
Examiner: _T. Le

SIR: This is a request for filing a

[X] Continuation [ ] Continuation-in-part [ ] Divisional application under 37 C.F.R.

§ 1.62 of pending prior application Serial No. 08/760.457, filed December 6, 1996,

which is a Rule 1.60 continuation of prior application Serial No. 07/973.918, filed

November 12, 1992, now patent No. 5,590,403, for METHOD AND SYQTEM FOR
PROVIDING MULTICARRIER SIMULCAST TRANSMISSION

(Title of Invention)

by the following named inventor(s).

FullName : Family Name First Given Name Second Given Name
of : '
Inventor . _CAMERON Dennis Wayne
Residence & : City State or Foreign Country Country of Citizenship
Citizenship Jackson, Mississippi . US.A,
. Post Office : Post Office Address City State & Zip Code/Country
‘ Address : 29 Polo Drive, Jackson, Mississippi 39211
- FullName :Family Name First Given Name Second Given Name
of D
Inventor : ROEHR JR. Walter ‘ Charles
Residence & : City State or Foreign Country Country of Citizenship
Citizenship : Reston, Virginia US.A. _
Post Office : Post Office Address City - State & Zip Code/Country

Address _; 11317 South Shore Road, Reston, Virginia_22090
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Page 2 of 5

Full Name : Family Name First Given Name Second Given Name
of :
Inventor . BHAGAT Jai P.
Residence & : City State or Foreign Country Country of Citizenship
Citizenship _: Jackson. _ Mississippi - USA.
Post Office : Post Office Address City State & Zip Code/Country
Address :' 155 Rolling Meadows Drive, Jackson, Mississippi 39211
Full Name : Family Name First Given Name . Second Given Name
of :
Inventor - _GARAHI Masood
Residence & : City State or Foreign Country Country of Citizenship
Citizenship Madison, . Mississippi US.A.
Post Office  : Post Office Address " City State & Zip Code/Country
Address . 454 Morning Forest Lane, Madison. Mississippi 39110
Full Name : Family Name First Given Name Second Given Name
of : _
inventor : HAYS WMm D.
Residence & : City State or Foreign Country Country of Citizenship
Citizenship :, Jackson, | Mississippi ' __USA.
Post Office : Post Office Address City State & Zip Code/Country
Address - 2345 Twin Lake Circle. Jackson. Mississippi 39211 _
FulilName : Family Name First Given Name Second Given Name
of :
Inventor : ACKERMAN David W,
Residence & : City ‘ State or Foreign Country Country of Citizenship
itizenship _: Washington. D.C. ! USA.
Post Office : Post Office Address City - State & Zip Code/Country

Address :. 3730 W Street, N.W., Washington, D.C. 20007

The above-identified prior application in which no payment of the issue fee,
abandonment of, or termination of proceedings has occurred, is hereby expressly
abandoned as of the filing date of this new application. Please use all the contents of
the prior application file wrapper, including the drawings, as the basic papers for the
new application.
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Page 3 of 5

1.[ ] Enter the amendment previously filed on under 37 C.F.R. § 1.116 but
unentered, in the prior application.

2.[ 1 A Preliminary Amendment is enclosed.

3. [X] The~ﬁling fee is calculated on the basis of the claims existing in the prior
application as amended at 1 and 2 above.

For . - NumberFiled . :NumberExtra : Rate . Basic Fee $770.00
Total : : : :
Claims : 18 -20= . -0- x$2200=: $ -0-
Independent : : : o
Claims : 2 3= .. -0- . x$80.00=; -0-
Multiple Dependent Claim(s) (if applicable) : +$260.00=:
Total =: $770.00
Reduction by ¥: for :
filing by small entity : -
» TOTALFILINGFEE =: $770.00
4. [XX] A check in the amount of $.770.00 to cover the filing fee is enclosed.
5. [XX] The Commissioner is hereby authorized to charge any fees including fees

due under 37 C.F.R. §§ 1.16 and 1.17 which may be required, or credit
any overpayment to Deposit Account No. 06-0916.

6.[] A new declaration is included since this application is a continuation-in-
part which discloses and claims additional matter.

7. [XX] Amend the sgéiﬁcatioh by inserting before the first line, the sentence:

P/f his application is a [ ] continuation-in-part, [X] continuation, [ ] division, of
application Serial No.08/760,457, filed December 6, 1996, now abandoned,
which is a Rule 60 continuation of prior application Serial No. 07/973,918, filed
November 12, 1992, now patent No. 5,590,403.16’.I -

—~~

8.1] A verified statement claiming small entity status

[ 1is enclosed or[ ] is on file in the prior application.
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9.[1

10. [X]

11.[x1‘

12. [XX]

~ Page 4 of 5

Priority of abplication Serial No. filed on (country) is
claimed under 35 U.S.C. § 119. A certified copy

[ ]is enclosed or[]is on file in the prior application.

1 .
The prior application is assigned of record to: Destineer Corporation

The power of attorney in the prior application is to at least one of the

following: FINNEGAN, HENDERSON, FARABOW, GARRETT &
DUNNER, L.L.P,, Reg. No. 22,540, Douglas B. Henderson, Reg.

No. 20,291; Ford F. Farabow, Jr., Reg. No. 20,630; Arthur S. Garrett,
Reg. No. 20,338; Donald R. Dunner, Reg. No. 19,073; Brian G.
Brunsvold, Reg. No. 22,593; Tipton D. Jennings, IV, Reg. No. 20,645;
Jerry D. Voight, Reg. No. 23,020; Laurence R. Hefter, Reg. No. 20,827,
Kenneth E. Payne, Reg. No. 23,098; Herbert H. Mintz, Reg. No. 26,691;
C. Larry O'Rourke, Reg. No. 26,014, Albert J. Santorelli, Reg. No. 22,610;
Michael C. Elmer, Reg. No. 25,857; Richard H. Smith, Reg. No. 20,609;
Stephen L. Peterson, Reg. No. 26,325; John M. Romary, Reg.

No. 26,331; Bruce C. Zotter, Reg. No. 27,680; Dennis P. O'Reilley, Reg.
No. 27,932; Allen M. Sokal, Reg. No: 26,695; Robert D. Bajefsky, Reg.
No. 25,387; Richard L. Stroup, Reg. No. 28,478; David W. Hill, Reg.

No. 28,220; Thomas L. lrving, Reg. No. 28,619; Charles E. Lipsey, Reg.
No. 28,165; Thomas W. Winland, Reg. No. 27,605; Basil J. Lewris, Reg.
No. 28,818; Martin |. Fuchs, Reg. No. 28,508; E. Robert Yoches, Reg.
No. 30,120; Barry W. Graham, Reg. No. 29,924; Susan Haberman
Griffen, Reg. No. 30,907; Richard B. Racine, Reg. No. 30,415; Thomas H.
Jenkins, Reg. No. 30,857; Robert E. Converse, Jr., Reg. No. 27,432;
Clair X. Mullen, Jr., Reg. No. 20,348; Christopher P. Foley, Reg.

No. 31,354; John C. Paul, Reg. No. 30,413; David M. Kelly, Reg.

No. 30,953; Kenneth J. Meyers, Reg. No. 25,146; Carol P. Einaudi, Reg.
No. 32,220; Walter Y. Boyd, Jr., Reg. No. 31,738; Steven M. Anzalone,
Reg. No. 32,095; Jean B. Fordis, Reg. No. 32,984; Barbara C. McCurdy,
Reg. No. 32,120; James K. Hammond, Reg. No. 31,964; Richard V.
Burguijian, Reg. No. 31,744; J. Michael Jakes, Reg. No. 32,824; Dirk D.
Thomas, Reg. No. 32, 600 Thomas W. Banks, Reg. No. 32,719;
Christopher P. Isaac, Reg. No. 32,616; Bryan C. Diner, Reg. No. 32,409;
M. Paul Barker, Reg. No. 32,013; Andrew Chanho Sonu, Reg. No.
33,457; David S. Forman, Reg. No. 33,694; Vincent P. Kovahck Reg. No.
32,867; and Allen M. Lo, Reg No. 37,059.

Please address all correspondence to FINNEGAN, HENDERSON,

FARABOW, GARRETT and DUNNER, L.L.P., 1300 | Street, NW.,
Washington, D.C. 20005-3315. .
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Page 5 of 5

13.1 ] Recognize as associate attorney
(name, address & Reg. No.)

14.[ ] Also enclosed is

PETITION FOR EXTENSION. If any extension of time is necessary for the filing of this
application, including any extension in the parent application, serial no. _08/760.457,
filed December 6, 1996, for the purpose of maintaining copendency between the parent
application and this application, and such extension has not otherwise been requested,
such an extension is hereby requested, and the Commissioner is authorized to charge
necessary fees for such an extension to our Deposit Account No. 06-0916. A duplicate
copy of this paper is enclosed for use in charging the deposit account.

It is understood that secrecy under 35 U.S.C. § 122 is hereby waived to the extent that
if information or access is available to any one of the applications in the file wrapper of
a 37 C.F.R. § 1.62 application, be it either this application or a prior application in the
same file wrapper, the U.S. Patent and Trademark Office may provide similar
information or access to all the other applications in the same file wrapper.

FINNEGAN, HENDERSON, FARABOW,
GARRETT & DUNNER, L.L.P.

By:' Q/Zi{%, %— .

AllenM:. Lo
Date: July 24, 1997 Reg. No. 37,059
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Attorney Docket No. 3680
§

35. IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

n re Application of:

Dennis CAMERON et al.

/7
Group Art Unit: ‘ﬁ%@u_gﬂ

Examiner: Unassigned

Serial No.: 08/899,476

Filed: July 24, 1997

N N e Nt Nt Nnst” Nnt” “e”

For: METHOD -AND SYSTEM FOR PROVIDING
MULTICARRIER SIMULCAST TRANSMISSION

Assistant Commissioner for Patents
Washington, DC 220231

Sir:
P

R T

ELIMINARY AMENDME
ﬂ// Prior to the examination of the above application, please amend.rt'his"app!igz;ation
as follows: |
IN THE CLAIMS:

-

Please amend cla@ 2 and 16 and add new claim @ollows:

LAW OFFICES

FINNEGAN, HENDERSON,
FARABOW, GARRETT
8 DUNNER,L.L.P.
1300 I STREET, N. W.
WASHINGTON, D. €. 20005

202-408-4000 .

b
+

S. AZ. (Twice Amendéd) A multi-carrier simulcast transmission gyéteh for
transmitting in a desired frequency band [a] at least one message contained in an
information signél, the system comprising:

a first transmitter configured to transmit a first plurality of carrier signals within
the desired frequency band, each of the first plurality of carrier signals representing a

portion of the information signal substantially not represented by others of the first

plurality of carrier signals; and
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a second transmitter, spatially separated from the first transmitter, configured to
transmit a second blui'ality of carrier signals in simulcast with the first plurality of carrier
signals, each of the second plurality of carrier signals corresponding to and
representing substantially the same information as a respective carrier signal of the first

plurality of carrier signals. I

\O‘ 187 (Amended) In a multi-carrier simulcast transmission system, a method for
transmitting in a desired frequency bandElg: least one message contained in an / I
information signal, the method comprising the steps of:

generating a first plurality of carrier signals within the desired frequency band,
each of the first plurality of carrier signals representing a portion of the information
signal substantially not represented by others of the first pluarlity of carrier signals;

generating a second plurality of carrier signals within the d‘esﬁred frequency band,
each of the second plurality of. carrier signals corresponding to and representing
substantially the same information as a respective carrier signal of the first plurality of
carrier signals;

transmitting the first plurality of‘ carrier signals from a first transmitter;

transmitting the second plu?ality of carrier signals frorh a second transmitter in

simulcast with transmission of the first plurality of carrier signals from the first

transmitter.

LAW OFFICES

FINNECAN, HENDERSON,

FARABOW, CARRETT
- 8 DUNNER,L.L.P.
1300 I STREET, N. W,
WASHINGTON, D. C. 20005
202-408-4000
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\ﬁf A multi-carrier simulcast transmission system for transmitting in a
desired frequency band at least one message contained in an information signal, the
system comprising:

means for transmitting a first plurality of carrier signals within the desired
_frequency band, each of the first plurality of carrier sighals represénting a portion of
the information signal substantially not represented by others of the first plurality of
carrier signals; and

means for transmitting a second plurality of carrier signals in simulcast with
the first plurality of carrier signals,Aeach of the second plurality of carrier signals
cdrfesponding to and representing substantially the same information as a respective

carrier signal of the first plurality of carrier signals.--

LAW OFFICES

FINNEGAN, HENDERSON,

FARABOW, GARRETT
& DUNNER,L.L.P.
, |300 I STREET, N. W.
WASHINGTON, D. C. 20008
202-408~-4000

REMARKS
Prio; to examination, applicants have amended independent claims 2 and 16
and added new claim 25. New blaim 25 defines a multi-carrier simulcast system
using means-plus-function recitations, rather than structural recitations as contained

in independent claim 2.
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If an extension of time required to timely file this Preliminary Amendment
under 37 C.F.R. § 1.136 is not accounted for above, such extension is hereby
requested and the fee for the extension should be charged to our Deposit Account
No. 06-0916. If there are any other fees due in connection with the filing of this
Preliminary Amendment not accounted for abbve, such fees should also be charged
to our Deposit Account.

Respectfully submitted,

FINNEGAN, HENDERSON, FARABOW,
. GARRETT & DUNNER, L.L.P.

o (N b

Allen M. Lo
Reg. No. 37,059

Dated: September 12, 1997

LAW OFFICES

FINNEGAN, HENDERSON,
FARABOW, CARRETT
8 DUNNER,L.L.P.
1300 I STREET, N. W. -4 -
WASHINGTON, D. C. 20005
202-408-4000
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Transaction History Date \14 1-0 -1

Date information retrieved from USPTO Patent
Application Information Retrieval (PAIR)
system records at www.uspto.gov

el
it

PATENT
Attorney Docket No. 3680.0083-05

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:
Dennis Cameron et al.

Serial No.: 08/899,476

)
)
;
) . Group Art Unit: Unassigned
)
)

Filed: July 24, 1997 Examiner: Unassigned

For: METHOD AND SYSTEM FOR PROVIDING
MULTICARRIER SIMULCAST TRANSMISSION

Assistant Commissioner for Patents
Washington, D.C. 20231

| Sir:

INFORMATION DISCLOSURE S T 7 C.F.R.§1.97(b

Pursuant to 37 C.F.R. §§ 1.56 and 1.97(b), applicants bring to the attention of
the Examiner fhe documents listed on the attached PTO 1449. This Information
Disclosure Statement is being filed within three months of the filing date of the above-
referenced application.

Copies of the listed documents are attached.

Applicants respectfully requests that the Examiner consider the listed documents
and indicate that they were considered by making appropriate notations on the
attached form.

This submission does not répresent that a search has been made or that no
better art exists and does not constitute an admission that each or all of the listed

LAW OFFICES

FiINNEGAN, HENDERsON, || documents are material or constitute "prior art." If the Examiner applies any of the
FARABOW, GARRETT ‘ . .

& DUNNER,L.L.P. :
1300 I STREET, N. W.
WASHINGTON, D. C. 20005
202-408-4000
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documents as prior art against any claim in the application and applicants determine
that the cited documents do not constitute "prior art” under United States law,
applicants resérve the right to present to the office the relevant facts and law regarding
the abpropriate status of ‘such documents.

Applicants further reserve the right to take a-pprépriate action to establish the
patentability of the disclosed invention over the listed documents, should one or more of
the documents be applied against the claims of the present application.

if there is any fee due in connection with the filing of this Statement, please
{ charge the fee to our Deposit Account No. 06-091_6.

Respectfully submitted,

FINNEGAN, HENDERSON, FARABOW,
GARRETT & DUNNER, L.L.P.

o (00 o

Allen M. Lo
Reg. No. 37,059

Date: September 12, 1997

LAW OFFICES

FINNEGAN, HENDERSON,
FARABOW, CARRETT
8 DUNNER,L.L.P.
1300 1 STREET, N. W. -2-
WASHINGTON, D. C. 20005
, 202-408-4000
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OMB No. 0651-0011

INFORMATION DISCLOSURE CITATION | Applicant

| Atty. Docket No. | Serial No.

| 3680.0083-05 | 08/899,476
I I

| Dennis Cameron et al.

I

| Filing Date I Group

| July 24, 1997
|

61 V5T

U.S. PATENT DOCUMENTS

*Examiner | | Document | | | | Sub | Filing Date
Initial | | Number | Date | Name | Cl lass | If Appropriate
T | 13,488445 101/06/70 | Chang | =1 = 1
| 13,914,554 . [10/21/75 | Seidel o1 - |
| 14,244,047 [01/06/81 | Perkins L — 1= |
| 14,506,384 103/19/85 | Lucas | — 1= |
| 14,701,758 - [10/20/87 | Dunkerton et al. | —1 = |
| 14,850,032 -107/18/89 | Freeburg L~ 1 = |
| 15,128,934 |07/07/92 | Jasinski | — = |
| 15,163,181 {11/10/92 | Koontz Lo | — ]
|_|5.343.499 |08/30/94 | Jasper et al. , | — | =]
NS | 5392452 02/21/95 | Davis | — | — |
S I | | I |
L1 | I | | |
|1 L | 1 |
FOREIGN PATENT DOCUMENTS |
| | Document | | | | Sub |__Translation
[ |  Number _| Date | Country |Class |Class| Yes | No
[ ] | ] | | | |
1] | | | | | |
I || | | | | | |
|

QTEEB DQ QMENI!E (!nglgdmg Authgr, Tlt!e, D €, Bgmng t Egggg, Etc.)

|
I
|
I
|

|
I
|
I
|

Examiner

THA M e

| Date Considered
I

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609;
draw line through citation if not in conformance and not considered. Include copy of this form
with next communication to applicant. '

Form PTO 1449

Patent and Trademark Office - U.S. DEPARTMENT OF COMMERCE
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INTERNATIONAL SEARCH REPP2T

Inte onal Applicason No

PCT/US 93/10713

A CI.ASSIHCATION or—‘suwrcr ATTER,
IPC 5 HO4H3/00 H04Q7/04

According to Inikernational Patent Classification (1PC)) or to both navonal classificaton and IPC

B. FIELDS SEARCIED

IPC 5 HO4H HO4Q HO4B

Mini ion searchcd (classifi system followed hy classificaton symbols)

D i hed other than

t0 the extent that such documents are included in the ficlds scarched

Lilccuronic data base consultcd during the intemational scarch (name of data basc and, where practical, scarch terms uscd)

C. DOCUMLNTS CONSIDCRED TO BE RELEVANT-

July 1989
1,3,5,7; figure 1

see page 1, line 1 - page 4, line 32;

claims 1,2,4,6,7,10,13; figure 2.

. see column 1, line 1 - 1ine 52; claims

Category * | Citation of document, with indication, where appropnats, of the ml;vml passages . Relevant to claim No.
A WO,A,90 04314 (MOTOROLA INC.) 19 April ' 1-4,6,7
1990

A US,A,4 850 032 (THOMAS. A FREEBURG) 18 | 1-4,6,7

A US,A,4 701 758 (DUNKERTON ET AL.) 20 ‘ 1-4,6,7

October 1987
see column 1, line 1 - column 2, line 44;
claims 1,2,10; figure 1 B
A US,A,4 506 384 (LUCAS) 19 March 1985 1-4,6,7
see column 1, line 1 - column 3, line 4;
claim 1; figure 1
.../_..

m Further documents are listed in the continuation of box C.

E Patent family members are lisled in annex.

* Special calcgories of cited documents :

‘AT d defini | state of the art which is not
considered (o be of puueulu relcvance

"E* cadicr document but published on or after the international
filing date

‘L® document which mny throw doubts on prionily: clum(s) or
which is cited to establish the publication datc of another
citation or other special reason (as specified)

"O" document referring o an oral disclosure, usc, exhibiion or
other means

“P" document puhlished prior to the mlerruuoml filing date but
later than the prionty date clmmcd

“T" later document published sfter the international filing date
or priority datc and not in conflict with the applicauon but
cited o understand the principle or theory undcrlying the
invention

*X° document of pam:ulnr rel + the claimed § i
cannot he considered novel or unnol te considered to
involve an inventive stcp when the document u uken alone

"Y" document of particular rcl s the claimed in
cannot be considercd 1o involve an inventive step when the
document is combincd with one or more other such docu-
ments, such bi being obvious to a person skilled
inthe ant,

‘&’ document member of the same patent family

Date of the actual pletion of I.hc snternational search

1 March 1994

ate of mailing of the international search report

0 6. 06. 94

Name and eailing address of the ISA
European Patent Office, P.U. 5818 lenuun 2
NL - 2280 HYV Rijswijk
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,
“Fax (+31-70) 340-3016 .

Authorized officer

DE HAAN A.J.

Farm DOTASAIIA lesennd ehontl (Jutv 1997
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INTERNATIONAL SEARCH REF™RT

inte onal Application No

PCT/US 93/10713

C.(Conunuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Catcgory * | Citation of docu with indication, wherc sppropriate, of the relcvant passages - Relevant to claim No.

A US}A,S 128 934 (JASINSKI) 7 July 1992 1-4,6,7
see column 1, line 1 - column 2, line 43;
claims 1,9,16; figure 3

-

«Form PCT/ISA’210 (continuauon of secnnd sheet) (July 1992) ¥
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Aternational application No.

. INTERNATIONAL SEARCH REPORT PCT/US93/ 10713

Box 1 Obscrvations where certain claims were found unsearchable (Continuation of item | of first sheet)

This inlernational search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:
because they relale to subject matlter not required to be searched by this Authority, namely:

D Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically: .

3. Claims Nos.:
because lhey are dependent claims and are not drafied in accordance with lhe second and Lhu'd sentences of Rule 6.4(a).

Box Il Observations where unity of invention is lacking (Continuation of item 2 of first shect)

This International Searching Authority found mulupie invenuions in this international application, as follows:

1. claims 1-4,6-32
2. claim§ -
3. c]aims 33-41

For further information see form PCT/ISA/206 dated 22/03/94.

1. D As all required additional search fces were timely paid by the applicant, this international search report covers all
searchable claims.

2, D As all searchabie claims could be searches without effort jusufying an additional fee, this Authority did not invite payment
of any additional fee.

3. D A:.only some of the required additional search fees were timely paid by the applicant, this international search report
covers only those claims for which fees were paid, specifically claims Nos.:

4, @ No required addiuonal scarch fees were !i.mzl)v paid b}‘ the applicant. Conisequently, this international search report is
restricted (o the invention first mentioned in the claims; it is covered by claims Nos.:

1-4,6-32
Remark on Protest D The additional search fees were panied by the applicant’s protest
i D No protest accompanied the payment of additional search fees.
T aame NAST ARG A foamilmcinilome of Foe alpas 113) 21000 YARAY
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INTERNATIONAL SEARCH REPORT

. Inie  ‘onal Application No
«formation on patent family members

PCT/US 93/10713

- Patent document Publication Patent family . Publication

cited in search report : date ] ) ) member(s) - date
WO-A-9004314 19-04-90 US-A- 4918437 . '17-04-90

EP-~A- 0438463 . . 31-07-91
JP-T- 4501195. ° 27-02-92
Us-A- 496896§ © 06-11-90

US-A-4850032 18-07-89 NONE

Us-A-4701758 ~ 20-10-87 NONE .

US-A-4506384 19-03-B5 NONE o
US-A-5128934  07-07-92 NONE

Form PCTAASA/210 (patent famity annex) (July 1992)
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LAW OFFICES

‘INNECAN, HENDERSON,

FARABOW, CARRETT
& DUNNER,L.L.P.
1300 I STREET, N. W.
WASHINGTON, DC 20005
202-408-4000

{ In re Application of:

201

(2
PATENT

, o Attorney Docket No. 3680.0083-0,
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

4l pe

Dennis W. CAMERON et al.

Serial No.: 08/899,476 ) Group Art Unit: Unassigned

o

Fi'ied: July 24, 1997 : '; Examiner: Unassigned
_, )

For. METHOD AND SYSTEM FOR )
PROVIDING MULTICARRIER )
SIMULCAST TRANSMISSION )

Assistant Commissioner for Patents
Washington, D.C. 20231

 INFORMATION DISCLOSURE STATEMENT UNDER 37 C.F.R. § 1.97(b)
Sir:

Pursuant to 37 C.F.R. §§ 1.56 and 1.97(b), Applicants bring to the attention of the |
Examiner the document listed on the attached PTO 1449. This Informatién Disclosure
Statement is being filed, insofar as the undersigned is aware, before the mai!ing date of
a first Office Action on the merits for the above-referenced application.

The document listed in this Information Disclosure Statement was cited in a
communication from fhe European Patent Office in a counterpart foreign application, and
this Information Disclosure Statement is being filed within three months of the mailing date
of fhat communication.

A copy of the listed document is attached.

Applicants‘ respectfully request that the Examiner consider the listed document and
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LAW OFFICES

FARABOW, CARRETT
8 DUNNER,L.L.P.
1300 I STREET, N. W.
WASHINGTON, DC 20005
202-408-4000

FINNECAN, HENDERSON,

indicate that it was considered by making the appropriate notation on the attached form.

| This submission does not represent that a search has been made or thét no better
art exists and does not cons(titute an admission that the listed document is material or
constitutes "prior art." If the Examiner applies the document as prior art against any claim
in the application and Applicants determine that the cited document does not constitute
“prior art" under United States law, Applicants reserve the right to present to the Office the
relevant facts and law regarding the appropriate status of such document.

‘Applicants further reserve the right to take appropriate action to establish the
patentability of the disclosed invention over the listed document, should the listed
document be applied against the claims of the presen:t_ application.

If there is any fee due in connection with the filing of this Statement, please charge
the fee to our Deposit Account No. 06-0916.
Respectfully submitted,

FINNEGAN, HENDERSON, FARABOW,
GARRETT & DUNNER, L.L.P.

o (Pt Dkl

Robert A. Cahill
Reg. No. 20,557

Dated: December LZ 1997 ¢
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OMB No. 0651-0011

INFORMATION DISCLOSURE CITATION
(Use several sheets if necessary)

Atty. Docket No.  03680.0083-05 Serial Noleg,ﬂS

Applicant Dennis W. CAMERON etal - , 4 / é\\

U.S. PATENT Documé(q];s: "

Filing Date July 24, 1997 - Groréz-w Vvy
: W 77 VZ

Document ’~\¢ &] Sub Filing Date
Examiner Initial* Number : Date Na DE A Class If Appropriate
FOREIGN PATENT DOCUMENTS
Document ’ Sub Translation
Number Date 'Cov_.mtry Class | Class Yes or No
T WO 80/04314 19.04.90 | EPO —_— = No

. OTHER DOCUMENTS (Including Author, Title,A Date, Pertinent Pages, Etc.)

Examiner = . THAN G e Date Conéidered_ T’ 1 LGLX

*Examiner:

Initial if reference cohsidered, whether or not citation is in conformance with MPEP 609; draw line through

citation if not in conformance and not considered. Include copy of this form with next communication to
applicant.

Form PTO 1449

Patent and Trademérk Office - U.S. Department of Commerce
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é"ﬂ‘Q%%,
f" " T UNITED STATES DéPARTMENT OF COMMERCE
4 & | Patent and Trademark Office

rarey =% | Address: COMMISSIONER OF PATENTS AND TRADEMARKS
Washington, D.C. 20231

o

| appucaTiONNUMBER | FILING DATE 1 FIRST NAMED APPLICANT | ATTORNEY DOCKETNO. |
NE/ 599,476 U7/24/97 CAMERDN I JEE0, GOR3-05
EXAMINER
LM&i/n4dle l -
FINNEGAN HENDERSON FARABOW GARRETT LE.T
AND DUINNER | ARTUNIT | PAPERNUMBER |
1200 T STREET NW
WASHINGTON DO 20005-33156. ‘ 2748 : 8
DATE MAILED: NA/16/ 958

This is a communication from the examiner in charge of your application.
COMMISSIONER OF PATENTS AND TRADEMARKS

NOTICE OF ALLOWABILITY

All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included herewith (or
previously mailed), a Notice of Allowance and Issue Fee Due or other appropriate communication will be mailed in due course.

(& This communication is responsive to ¢ - amendrnent -&!e 4 7( 14 (9 1
E(The allowed claim(s) is/are 2 omd §-214 '.il numbered \-18

{J The drawings filed on ___ are acceptable.

[J Acknowledgement is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d).
O an D some* [ None of the CERTIFIED copies of the priority documents have been
OJ received.

(3 received in Apptication No. (Series Code/Serial Number)

3 received in this national stage application from the International Bureau (PCT Rule 17.2(a)).

*Certified copies not received:

{7 Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(e).

A SHORTENED STATUTORY PERIOD FOR RESPONSE to comply with the requirements noted below is set to EXPIRE THREE MONTHS
FROM THE “DATE MAILED" of this Office action. Failure to timely comply will result in ABANDONMENT of this application. Extensions of
time may be obtained under the provisions of 37 CFR 1.136(a).

[0 Note the attached EXAMINER'S AMENDMENT or NOTICE OF INFORMAL APPLICATION, PTO-152, which discloses that the oath or
declaration is deficient. A SUBSTITUTE OATH OR DECLARATION IS REQUIRED.

@/Applicant MUST submit NEW FORMAL DRAWINGS Kﬂ,m
J because the originally filed drawings-were declareg;@%plicant to be informal.
&

@/including changes required by the Notice o aftperson's Patent Drawing Review, PTO-948, attached hereto or to Paper No. 5— .

@’inciuding changes required by the prggfosed drawing correction filed on l(L{ 6 / ‘i 6 . which has been approved

by the examiner.

[J including changes required by the attached Examiner's Amendment/Comment.

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the reverse side of the drawings.
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Serial Number: 08/899,476 2

Art Unit: 2745

1. The following is an Examiner's Statement of Reasons for
Allowance:

As to claims 2 and 16, the prior art of record fails to show
a multi-carrier simulcast transmission system comprising the
first and second transmitters for simultaneously transmitting the
same information signals. The system comprises a plurality of
carrier signals in each of the transmitters wherein each of the
carrier signals represents a portion of the information signal
not represented by others of the plurality carrier signals.

Any comments considered necessary by applicant must be

$

submitted no later than the payment of the Issue Fee and, to
avoid processing delays, should preferably accompany the Issue

Fee. Such submissions should be clearly labeled "Comments on

Statement of Reasons for Allowance."

2. Any inquiry concerning this communication or earlier
communications from the examiner should be directed to Thanh Le
whose telephone number is (703) 305-4819.

"
Thanh C. Le
Apr 10, 1998 o \‘,10,1
THANH CONG LE
PRIMARY EXAMINER
GRovp 2706

291




T NO'I'iCE OF ALLOWANCE AND' ISSUE FEE DUE::

‘ Lrﬂﬁi/umh ]

= TN MEERSON l(\Rl’—‘othl GARRE 11 - I :

ART TINKE R L ' ﬁ ' ) : ;
1300 1 STREET N . R ‘

COWASHINGEEN [0 20005 -2 315

FILING DATE .. - [; u"TOTAlL’_ CLAIMS - - ] 7 e/ el ] - DATEMAILED - .’

U72/724/97  ° 01g

<if U APPLICATIONNO.,
‘ O@/89%, 4

CEST 2745 04/16/94

‘ First Named 'zf-‘tMF* H‘l‘"l

| ‘aepicant y ’t‘NNTf WQYNL

“ NI:'THrlu o - 7 - N
mﬁ%& = THOL ﬁNDfY TEM FOR l-Fu :v’xmn m: n_ng_,ARmrh mmuu nx,r TMNL,MWL.[“N

R L S

A ATTY'S DOCKET NO: ' LASS SUBCLM “BATCHNO.. “# " ~APPLN.TYPE: . SMALLENTITY:. | . iFEEBUE" |/ i “BAT

: 05 1/&‘ e 'f}/ DOS. UTILITY  NO o st3zo.00  ovAa

|- BrFile: venfled statement of Small Enmy Status before or wuth"'f...--""“ h
i payment of 1/2 the. FEE DUE shown above RS

- hould be completed an
S *B lssue Fee Transmittal sho

292




PART B—SSUE FEE ;l;RANSMITTAL - HY2=/320 -co

COmpleie -a'ﬁ;.",:..-all this form, together w’ \pplf ‘e fees, to: Box ISSUE FEE

-Assistant Commissioner for. Patems
Washington, D.C. 20231

MAILING INSTRUCTIONS: This form should be used for transmitting the 1SSUE FEE. Blocks 1|’

through 4 should be completed where appropriate. All further correspondence inc!udmg the Issue Fee

Receipt; the Palent advance orders and notification of maintenance fees willbe mailed to the current -

correspondence address-as indicated-unless corrected below or ‘directed-otherwise in Block 1, by (a)
specifying a new correspondence address; and/or (b) mdlcatmg a separate “FEE ADDRESS‘ for
‘maintenance fee notifications. :

CURRENT CORRESPONDENCE ADDRESS (Nole Legluy mam—up with any corrections.or use Block 1.

‘ B , - LM(:-i/ﬂAlé:.
F INNEL:‘P«N HEN[I'EF‘-wl LN F-(\F\*ABI W hAhRETT
"lU NNER

STREET NW

Note The eenmcate ol malllng bblow can only-be used !or domestic
mamngs of the Issue Fee Transmlltal This centificate cannot bé used
‘forany otheraceompanylng papers. ‘Each additional paper, such as an
asslgnment or formal drawlng. must have its own certificate of mamng '

Certlﬂcam ot Maillng

b hereby certify that this: Issue Fee Transmittal is being depoalted with .
. tha Unlted States ‘Postal Service withsufficient postage for first class

maitin an envelope addressed to the Box Issue Fee address above on
the daté indicated below.

(Depositor's name)

wbl. NGT: N I ...'»l.H,llIlE‘»—-Zj:jl.&‘
 (Signature)
JUN 1 61998 2 :
: | . . - _{Date) .
\4,) Appucnﬁy(:o : FILNGDATE | * TOTALCLAMS =~ |: ' - EXAMINERANDGROWPARTUNIT . . [|.. " DATEMAILED"
JRAD D9y, 476 f A ’ - ,..., o . - . ,
\W 9, 476 A.a:‘?/._q./ﬂ n1E o LE, T 745 04716798
FrstNamed  LAMERLIN, ENNTS |
Applicant . " . DENNIS WAYNE

TITLE OF

rmeor  METHOD AND SYSTEM FOR FROVIDING MULTICARRIER SIMULCAST TRANSMISSION

ATTY'S DOCKET NO. | cass-suscLass | saTcHNO. | APPLN.TYPE | SMALLENTIY: | -FEEDUE" | DATE DUE
= AEE0. D0EE-05 ARE-{15T . 00T : P . ———
oy Gabh-05a, 000 Llf_‘lE L]T[LI"Y NI $1:J:'._"U. 0 ':'7/16/5‘5
1. Change of correspondence address or indication of “ Fee Address” (37 CFR 1.363). - - | 2. For printing.on the patent front page, list Finnegan , Henderson,
Use of PTO form(s) and Customer Number are recommended, but not required. - | (1) the names of up to 3 registered patent Faraboir, Garrett &
attorneys or agents OR, altématively, (2) D
(J Change of correspondence address (or Change ot Carrespondence Address form the name of a single firm (having as-a - Junner

PTO/SB/122) attached. member a registered attomey or agent) 2
and the names of up to 2 registered patent

[J*“Fee Address" indication (or “Fee Address" indication form PTO/SB/47) atlached. - | attorneys or agents. If no name is listed, no

name will be printed. 3

w

PLEASE NOTE: Unless-an assignee is identified below, no assignee data will.appear on the patent.
Inclusion of assignee data is only appropiate when an assignment has been praviously submitted to
the PTO or is being submitted under separate cover. Completion of this 1otm isNOT a subsmtue for|.
filing an assignment.

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (printortype) - .| 4a.The following fees-are enclosad. (make check payable to Commlssloner

of Patents and Trademarks)

E!P‘lssue Fee
O Advance Order - # of Copies

(A) NAME OF ASSIGNEE . o
DESTINEER CORPORATION . ! + | 4b,The following fees or deﬂclency in these fees should be charged to:
* (B) RESIDENCE: (CITY & STATE OR COUNTRY) DEPOSIT ACCOUNT NUMBER.
Jackson, Miss iss}a? } (ENCLOSE AN EXTRA COPY OF THIS FORM)
. Please check the appropriate assignee category indicated below (will not be.printed on the patent) “CF Issus Fee

O individual a coryd’lon or other private group entity (] govemment

[ Advance Order - # of Copies

The comwssumwgehrs AND TRAPEMARKS IS requested to apply the Issue Fee to the application identified above. -

“"W ate)
Reg. 26,331 . 6/16/98

e accepted from anyone otherWe applicant; a registered anomey
her party in interast as shown by the records of the Patent and -

NOTE; Jhe Issue Fee

will not
or agent; or the assignge or §
Trademark Office.

Burden Hour Statement: This form is-estimated to take 0.2 hours to complete'. Timewill vary 5%

depending on the needs of the individual case. Any comments on the-amountof time required -
‘to complete this form should be sent to the Chief Information Officer, Patent-and Trademark
Office, Washington, D.C. 20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND FEES AND THIS FORM TO: Box Issue Fee, Assistant Commissioner for
Patents, Washington D.C. 20231

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information uniess it displays a valid OMB control number.

.06/22/1998 SHARRELL 00000092 08899476 -
01 FCa142 C o 1320.00 0P

" TRANSMIT TI'IIS FORM WITH FEE T

PTOL-85B (REV.10-96) Approved for use through 06/30/39, OMB-: 0651-0033

293

. -Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE




LAW OFFICES

FINNECAN, HENDERSON,

FARABOW, GARRETT,
8 DUNNER,L.L.P.
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202-408-4000
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Attorney Docket No 3680. 0083-05
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% o1, /s{;)
Dennis W. CAMERON &t/a/. 1¢ i

§ 1998
Serial No.: 08/899,476 e}}p

Inre Application of:

Group Art Unit: 2745
Examiner: T. Le

Filed: July 24, 1997 Allowed: April 16, 1998
For.  METHOD AND SYSTEM FOR
PROVIDING MULTICARRIER
SIMULCAST TRANSMISSION

Batch No. D05

Assistant Commissioner for Patents
Washington, D.C. 20231

Sir:

SUBMISSION OF FORMAL DRAWINGS

Subject to the approval of the Examiner, please replace the informal drawings with
the thirty (30) sheets of formal drawings filed herewith. If the formal drawings for any
reason are not in full compliance with the pertinent statutes and regulations, please so
advise the undersigned. If any fees are necessary for the submission of these formal
drawings, please charge our Deposit Account No. 06-0916.

Respectfully submitted,

FINNEGAN, HENDERSON, FARABOW,
GARRETT & DUNNER, L.L.P.

Johp M. Romary
Reg. No. 26,331

Dated: June 16, 1998
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FIG. 7

\ Generating a system information 702
signal which includes a plurality of %
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Transmitting the system information 104
signal to the plurality of transmitters
Transmitting by the first and second
= ' sets of transmitters a first block of 106
e information in simulcast during the first [’
time period
: 10
v M = r ya
Transmitting by the first set of Transmitting by the second set of
transmitters a second block of ' transmitters a third block of
information during the second information during the second
time period time period
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FIG. 26

Transmitting substantially }600

simultaneously a first information
signal and a second information
signal, the first information signal
being transmitted in sirhulcast by a
first set of base transmitters
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second information signal being
transmitted in simulcast by a second
set of base transmitters assigned to a | 2602
second zone vl
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Dynamically reassigning one or more
of the base transmitters in the first set
of base transmitters assigned to the
first zone to the second set of base
transmitters assigned to the second
zone, thereby creating an updated 2604
first set of base transmitters and an
updated second set of base

- transmitters

K3
R

At i
g8 2,8

T
N He

y

Transmitting substantially
simultaneously a third information
signal and a fourth information signal,
the third information signal being
transmitted in simulcast by the 2606
updated first set of base transmitters, |/
and the fourth information signal
being transmitted in simulcast by the
updated second set of base
transmitters
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UNITED STATES DEPARTMENT OF COMMERCE
Patent and Trademark Office

Address: COMMISSIONER OF PATENTS AND TRADEMARKS
Washington, 0.C. 20231

[ SERIAL NUMBER | FILING DATE l FIRST NAMED APPLICANT ] ATTORNEY DOCKET NC. |
N LATE Q7 /RASRT CAMERDM I FEEN, BT 05
. LMEL /0953 { EXAMINER 1
FINNEGAN HENDERSON FARABDW HARRETT LE,T
AND DUNNER :
AGn0 T STREET NW L__artuna | rapernumeer |
WASHINGTON DO 200053315 ETAG '

DATE MAILED: 09 /203 9m

A.[J The petition filed under 37 CFR 1.312(b) is granted.
The paper has been forwarded to the examiner for consideration on the merits.

B. [H/The amendment filed ' ‘\l { 7" ot 8 under-37 CFR 1.312 has been
considered, and has been: -

1. @/ente‘re,d

2.0 entered as directed to matters of form not affecting the scope of the invention (0:3311). -

3.[0 disapproved. A report appears below.

4.[] entered in part. A report appears below.

repon: Afachonst of TDS sled tfrlag ¢ v (4¢

2(ul@73

THANH CONG LE
PRIMARY EXAMINER

Tcv)es

PLEASE FURNISH YOUR ZIP CODE IN ALL COBBESPONDENCE

FORM PTOL-271 (REV. 7/89)
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LAW OFFICES

FINNECAN, HENDERSON,
FARABOW, CARRETT,
8 DUNNER,L.L.P.
13001 STREET, N.w.
NASHINGTON, 0. C., 20005
202-408-4000

PATENT
Attorney Docket No. 3680.0083-05

IN THE UNITEX =S PATENT AND TRADEMARK OFFICE

In re Application of:

Group Art Unit: 2745
Dennis W. CAMERON et al. :
Examiner: Le, T.
Serial No.: 08/899,476

NOTICE OF ALLOWANCE DATED:
April 16, 1998

Filed: July 24, 1997

For: METHOD AND SYSTEM FOR
PROVIDING MULTICARRIER
SIMULCAST TRANSMISSION

Batch No.: D05

N N’ N N N N N v il v et e’

BOX ISSUE FEE
Assistant Commissioner for Patents
Washington, D.C. 20231

Sir:
STATUS INQUIRY

The above-application was filed in the United States Patent and Trademark
Office on July 24, 1997. The Issue Fee Transmittal was paid on Juné 16, 1998 and no
communication regarding the Issue Fee Transmittal has been received from the
Examiner. |
)

Please inform us of the status of this application.

Respectfully submitted,

By: M’M« (2:]\/———\

f6hn M. Romary
Reg. No. 26,331

Dated: January, é_ 1999
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Transaction History Date \99 9 ~0 6-2¢
Date information retrieved from USPTO Patent
Application Information Retrieval (PAIR)
system records at www. uspto.gov

PTO UTILITY
Paper Number,

The Commissioner of Patents
~ and Trademarls
Has received an application for-a patent for a
new and useful invention. The title and de-
seription of the invention are enclosed. The
requirements of law have been complied with,
- and it has been determined that a patent on
the invention shall be granted under the law.

L]
Therefore, this '
United States Patent

Grants to the person(s) baving title to this
pawnttb’eﬁghttamludeatbenﬁvmmab-
ing; using, offering for sale, or selling the in-
vention tbrougbout the United States of
* America or importing the invéntion into the
United States of America for the term set forth
below, subject to the payment of maintenance
fees as provided by law.

If this application was filed prior to June 8,
1995, the term of this patent is the longer of
seventeen years from the date of grans of this
pateutaruumtyymrsﬁ'amtbewliauﬁéct
ive U.S. filing date oftbaapplwauon, sub-
]ecttoanymmrymon.

If this application swas filed on or after June
8, 1995, the term of this patent is twenty years
ﬁnmdn’US-ﬁlingdate mbjmwanmtu
tory extinsion. If the application contains a
specific reference-to an earlier filed applica-
fion or applications under 35 U.S.C. 120, 121
or 365(c), the term of the patent is twenty years
from the date on which the earliest applica-
tion was filed, subject to any statutory exten-

" Brace Tedowa

Commissioner of Patents ayd-Jrademarks

yh%Z b&ﬂoz

ST E

Form PTO-1584 (Rew. 2/87)

(RIGHT INSIDE)
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p _ s PATENT
Attorney Docket No. 3680.0083-05
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

U.S. Patent No.: 5,915,210

' Issue Date: June 22, 1999

For:  METHOD AND SYSTEM FOR
PROVIDING MULTICARRIER
SIMULCAST TRANSMISSION

CERTIFICATE
AU 17 1999
Certificate of Correction Branch ' OF CORRERTINN

Assistant Commissioner for Patents z/y /é de'”})

R N N T N N N e

Washington, D.C. 20231

Sir:
REQUEST FOR CERTIFICATE OF C TI

Pursuant to 35 U.S.C. § 254 and 37 C.F.R. § 1.322, this is a request for the issuance of a
Certiﬁcate of Correction in the above-identified patent. Specifically, Patentee requests the following
corrections:

Claim 10, column 34, line 46, delete "[a]"'.

Claim 14, column 35, line 9, after "carrier" insert therefor --signals include an identical number
of carrier signals, and wherein each carrier signal in--.

Two (2) copies of PTO Form 1050 are appended. The complete Certificate of Correction
involves one (1) page.

The mistake identified in the appended Form occurred through the fault of the 6fﬁce, as clearly
disclosed by the records of the applicatioﬁ which matured into this patent.

Issuancé of the Certificate of Correction co‘ntaining the correction is earnestly requested.

e O{» \( Respectfully submitted,

Law oFFicES apT 27 1Y FINNEGAN, HENDERSON, FARABOW,
FINNEGAN, HENDERSON, ’ GARRETT & DUNNER, L. L P.

FARABOW, CARRETT,

8 DUNNER,L.L.P. e e T PAT. B TM,
1300 1 STREET, N. W. AL e e
WASHINGTON, DC 20005 . By t_ % ﬂ/é 27/ 0/

202-408-4000 Jp—._]ohnM Romary
Reg. No. 26,331

Dated: August _(9__, 1999
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UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

v -

PATENT NO.; 5,915,210
DATED: - June 22, 1999
INVENTORS: CAMERON et al.

1t is certified that an error appears in the above-identified patent and that said Letters Patent is
hereby corrected as shown below:

Claim 10, column 34, line 46, delete "[a]". ? ‘/

Claim 14, column 35, line 9, after "carrier" insert therefor --signals include agidentical
number of carrier s:gnals and wherein each carrier signal in--, P ‘/

Mailing Address of Sender: PATENT NO. 5,915,210

Finnegan, Henderson, Farabow ) No. of add'l copies
Garrett & Dunner, L.L.P. @ 50¢ per page
1300 I Street, N.W. :

Washington, DC 20005-3315 -

——

FORM PTO 1050 (Rev.2-93)
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File History Content Report

The following content is missing from the original file history record obtained from the

United States Patent and Trademark Office. No additional information is available.

Document Date -  1999-10-27

Document Title - Certificate of Correction - Post Issue Communication

This page is not part of the official USPTO record. It has been determined that content
identified on this document is missing from the original file history record.
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UNITED STATES TPARTMENT ‘OF COMMERCE
Patent and Trady ark Office
ASSISTANT SECRETARY AND COMMISSIONER

OF PATENTS AND TRADEMARKS
Washington, D.C. 20231

CHANGE OF ADDRESS/POWER OF ATTORNEY -

FILE LOCATION 9200 - SERIAL NUMBER 08899476 PATENT NUMBER 5915210 -
THE CORRESPONDENCE ADDRESS HAS BEEN CHANGED TO CUSTOMER # 25537
THE PRACTITIONERS OF RECORD HAVE BEEN CHANGED TO CUSTOMER # 25537
THE FEE ADDRESS HAS BEEN CHANGED TO CUSTOMER # 25537 | |
ON 11/21/00 THE ADDRESS OF RECORD FOR CUSTOMER NUMBER 25537 IS:

WORLDCOM, INC
TECHNOLOGY LAW DEPARTMENT
1133 19TH ST, NW
WASHINGTON DC 20036

AND THE PRACTITIONERS OF RECORD FOR CUSTOMER NUMBER 25537 ARE:
34958 40289 41467 42408 42761 43792

PTO INSTRUCTIONS: PLEASE TAKE THE FOLLOWING ACTION WHEN THE
CORRESPONDENCE ADDRESS HAS BEEN CHANGED TO CUSTOMER NUMBER:
RECORD, ON THE NEXT AVAILABLE CONTENTS LINE OF THE FILE JACKET,

" ADDRESS CHANGE TO CUSTOMER NUMBER'. LINE THROUGH THE OoLD
ADDRESS ON THE FILE JACKET LABEL AND ENTER ONLY THE 'CUSTOMER
NUMBER’ AS THE NEW ADDRESS. FILE THIS LETTER IN THE FILE JACKET.
WHEN ABOVE CHANGES ARE ONLY TO FEE ADDRESS AND/OR PRACTITIONERS
‘OF RECORD, FILE LETTER IN THE FILE JACKET.

THIS FILE IS ASSIGNED TO GAU 2745.

PTO~FMD
TALBOT-1/87
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Effective October 1, 1996

PATENT APPLICATION FEE DETERMINATION RECORD

\ Application or Docket Number

0 §$ITIIC

CLAIMS AS FILED - PART | OTHER THAN
(Column1) (Column 2) SMALL ENTITY OR SMALLV ENTITY
FOR NUMBER FILED NUMBEB EXTRA " RATE FEE
BASIC FEE se 385.00 | or B
TOTAL CLAIMS [ ¥ minus20= x$11= or | x$22="
INDEPENDENT CLAIMS ’ . * . !
- 7‘ minus 3 = x40= OR x80=
MULTIPLE DEPENDENT CLAIM PRESENT ) )
: +130= OR +260=
* it the difference in column 1 is less than zero, enter “0” in column 2 pn ,
TOTAL on ToL | 77O
CLAIMS AS AMENDED - PART Hl , OTHER THAN
{(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST '
< REMAINING NUMBER PRESENT } . ADDI- ADDI-
1= AFTER PREVIOUSLY EXTRA RATE | TIONAL | RATE | TIONAL
E AMENDMENT PAID FOR : : FEE FEE -
E * H LEd
% Total Minus = x$11= oR | x$22=
g Independent | Minus r = X40= or | x80=
< N
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM +130= or | +260=
_ TOTAL OR ... TOTAL
(Column 1) (Column 2) (Column 3) ADD'T' FEE ADDIT. FEE
HIGHEST .
o -NUMBER PRESENT ADDI- ADDI-
- PREVIOUSLY | - EXTRA | RATE | TIONAL RATE | TIONAL
Z PAID FOR | FEE FEE
E Total * Minus - = x$11= OR | x$22=
-
'é’ [independent| * ) Minus ."'~ , = x40= OR | x80=
g j .
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM +130= oR | +260=
TOTAL OR . TOTAL
{Column 1) (Column 2) {Column 3) ADD'T' FFE ADDIT. FEE
CLAIMS HIGHEST
O [ REMAINING NUMBER | PRESENT : ADDI- ADDI-
- k AFTER . PREVIOUSLY EXTRA RATE | TIONAL " RATE | TIONAL
E ; AMENDMENT PAID FOR - FEE FEE
E _}Total * Minus i = x$11= OR | x$22=.
-4
"‘E‘ llndependent " Minus e = x40= OR| x80=
< . -
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM. +130= OR | +260=
:' if the entry in column 1 is fess than the entry in column 2, write “0" in column 3. TOTAL TOTAL
It the “Highest Number Previously Paid For’ IN THIS SPACE is less than 20, enter “20." OR
*4%1t tha "Highest Number Previously Paid For' IN THIS SPACE is loss than 3, enter 3. ADDIT. FEE ADDIT. FEE

The “Highest Number Previously Paid For' (Total or Independent) is the highest number found in the appropriate box in column 1.

FORM PTO-875
(Rev. 10/96)

*U.S. Government Printing Office: 1996 - 413-288/49191

]
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Family Bibliographic and Legal Satus

Familyl
23 recordsin the family, collapsed to 18 records.
AT162915T 19980215 [ no drawing availabl €]

(GER) MOBILES
ZWEI-WEG-KOMMUNIKATIONSSYSTEM

Assignee: MOBILE TELECOMM TECH US

Inventor(s): CAMERON DENNISWAYNE US; ROEHR
WALTER CHARLES JR US; PETROVIC RADE
US; BHAGAT JAI PUS; GARAHI MASOOD
US; HAYSWILLIAM D US; ACKERMAN
DAVID W US

Application No: AT 94901305 T
Filing Date: 19931112
I ssue/Publication Date: 19980215

Abstract: (ENG) A two-way communication system for communication between a system network and a mobile
unit. The system includes a plurality of base transmitters and base receiversincluded in the network.
The base transmitters are divided into zonal assignments and broadcast in simulcast using multi-carrier
modul ation techniques. The system network controls the base transmitters to broadcast in simulcast
during both systemwide and zona time intervals. The system network dynamically aters zone
boundaries to maximise information throughput. The system also uses a mobile unit which receives
messages from the network and transmits messages to the network. The mobile unit includes a switch
that allows a user to request the network to retransmit a received message that contains errors.

Priority Data: US 97391892 19921112 A Y; US 12421993 19930921 A Y;
IPC (International Class): H04W06810; HO4L02726; HO4W06800; H04H02067; H04W08402; HO4W00412

Legal Status:
Date +/- Code Description
19980715 ) RER CEASED ASTO PARAGRAPH 5LIT. 3LAW INTRODUCING

PATENT TREATIES

MicroPatent Patent Index - an enhanced INPADOC database
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Family Bibliographic and Legal Satus

AUS594494A 19940608

(ENG) Mobile two-way communication system
Assignee: MOBILE TELECOMM TECH

Inventor(s): CAMERON DENNISWAY NE ; ROEHR
WALTER CHARLES JR ; PETROVIC RADE;
BHAGAT JAI P; GARAHI MASOOQOD ; HAY S
WILLIAM D ; ACKERMAN DAVID W

Application No: AU 5594494 D
Filing Date: 19931112
| ssue/Publication Date: 19940608

[ no drawing available]

Abstract: (ENG) A two-way communication system for communication between a system network and amobile
unit. The system includes a plurality of base transmitters and base receiversincluded in the network.
The base transmitters are divided into zonal assignments and broadcast in simulcast using multi-carrier
modulation techniques. The system network controls the base transmitters to broadcast in simulcast
during both systemwide and zonal time intervals. The system network dynamically alters zone
boundaries to maximise information throughput. The system also uses a mobile unit which receives
messages from the network and transmits messages to the network. The mobile unit includes a switch
that allows a user to request the network to retransmit a received message that contains errors.

Priority Data: US9310713 19931112 W W N; US 12421993 19930921 A Y; US 97391892 19921112 A Y;
IPC (International Class): H04W06810; H04L 02726; HO4W06800; H04H02067; H04W08402; HO4W00412
Legal Status: Thereisno Lega Statusinformation available for this patent

BR9307436A 19990601

(POR) Sistema de comunicacdo de duas vias moével
Assignee: MOBILE TELECOMM TECH  US

Inventor(s): CAMERON DENNISWAY NE ; ROEHR
WALTER CHARLES JR ; PETROVIC RADE;
BHAGAT JAI P; GARAHI MASOOQOD ; HAYS
WILLIAM D ; ACKERMAN DAVID W

Application No: BR 9307436 A
Filing Date: 19931112
I ssue/Publication Date: 19990601

[ no drawing available]

Abstract: (ENG) A two-way communication system for communication between a system network and a mobile
unit. The system includes a plurality of base transmitters and base receiversincluded in the network.
The base transmitters are divided into zonal assignments and broadcast in simulcast using multi-carrier
modulation techniques. The system network controls the base transmitters to broadcast in simulcast
during both systemwide and zonal time intervals. The system network dynamically alters zone
boundaries to maximise information throughput. The system a so uses a mobile unit which receives
messages from the network and transmits messages to the network. The mobile unit includes a switch
that allows a user to request the network to retransmit a received message that contains errors.

MicroPatent Patent Index - an enhanced INPADOC database
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Family Bibliographic and Legal Satus

Priority Data: US97391892 19921112 A Y; US 12421993 19930921 A Y; US 9310713 19931112 W W N;
IPC (International Class): H04W06810; HO4L02726; HO4W06800; H04H02067; H04W08402; HO4W00412

Legal Status:

Date +/- Code Description

20000418 ) EG TECHNICAL EXAMINATION (OPINION): PUBLICATION OF
TECHNICAL EXAMINATION (OPINION)

20000818 0 NG EXTENSION OF TIME ALLOWED

20000806 0) NBB6 TECHNICAL AND FORMAL REQUIREMENTS:
REQUIREMENT - ARTICLE 36 OF INDUSTRIAL PROPERTY
LAW

20020406 () FB36 DECISION: GRANTING

20020006 0 AFFI DECISION: RECTIFICATION

2002100% 0 RGTA PATENT OR CERTIFICATE OF ADDITION GRANTED

200206813 0 ABOA PUBLICATION DELETED

20080812 0 BRAC : REFERENTE A 12A, 13A, 14A, 15A, 16A E 17A

ANUIDADE(E).;

CA2149125C 20040330

CA2149125A1 19940526

(ENG) MOBILE TWO-WAY COMMUNICATION SYSTEM
Assignee: MOBILE TELECOMM TECHNOLOGIES ~ US

Inventor(s): CAMERON DENNISWAYNE US; ROEHR
WALTER CHARLES JR US; PETROVIC RADE
US; BHAGAT JAI PUS; GARAHI MASOOD
US; HAYSWILLIAM D US; ACKERMAN
DAVID W US

Application No: CA 2149125 A
Filing Date: 19931112
I ssue/Publication Date: 20040330

[ no drawing available]

Abstract: (ENG) A two-way communication system for communication between a system network an d a mobile
unit. The system network includes a plurality of base transmitters and base receiversincluded in the
network. The base transmitters are divided into zonal assignments and broadcast in simulcast using
multi-carrier modulation techniques. The system network controls the base transmitters to broadcast in
simulcast during both systemwide and zonal time intervals. The system network dynamically aters
zone boundaries to maximize information throughput. The system also uses a mobile unit which
receives messages from the network and transmits messages to the network. The mobile unit includes a
switch that allows a user to request the network to retransmit a received message that contains errors.

Priority Data: US 97391892 19921112 A Y; US 12421993 19930921 A Y; US 9310713 19931112 W W N;
IPC (International Class): H04WO06810; H04L02726; H04W06800; HO4H02067; H04W08402; HO4W00412
Publication Language: ENG

Legal Status:
Date +/- Code Description
19950510 AFNE NATIONAL PHASE ENTRY

MicroPatent Patent Index - an enhanced INPADOC database

370



Family Bibliographic and Legal Satus

20001110 EEER EXAMINATION REQUEST
20030403 AFNE NATIONAL PHASE ENTRY Effective date: 19950510;
20030403 AFNE NATIONAL PHASE ENTRY Effective date: 19950510;
20030403 EEER EXAMINATION REQUEST Effective date: 20001110;
20030403 EEER EXAMINATION REQUEST Effective date: 20001110;
20051114 ) MKLA LAPSED

CA2442424A1 19940526

(ENG) MOBILE TWO-WAY COMMUNICATION SYSTEM
Assignee: MOBILE TELECOMM TECHNOLOGIES US

Inventor(s): ROEHR WALTER CHARLES JR US; GARAHI
MASOOD US; PETROVIC RADE US;
BHAGAT JAI PUS; HAYSWILLIAM D US;
ACKERMAN DAVID W US; CAMERON
DENNISWAYNE US

Application No: CA 2442424 A

Filing Date: 19931112

I ssue/Publication Date: 19940526

Priority Data: CA 2149125 19931112 A X; US 97391892 19921112 A X; US 12421993 19930921 A X;
IPC (International Class): H04H00300; H04Q00736; HO4L 01254

[ no drawing available]

Publication Language: ENG

Legal Status:
Date +/- Code Description
20031001 EEER EXAMINATION REQUEST
20051114 ) FZDE DEAD

MicroPatent Patent Index - an enhanced INPADOC database
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Family Bibliographic and Legal Satus

DE69316771D1 19980305

(GER) MOBILES
ZWEI-WEG-KOMMUNIKATIONSSY STEM

Assignee: MOBILE TELECOMM TECH ~ US [ no drawing available]

Inventor(s): CAMERON DENNISUS ; ROEHR WALTER US
; PETROVIC RADE US; BHAGAT JAI US;
GARAHI MASOOD US; HAYSWILLIAM US;
ACKERMAN DAVID US

Application No: DE 69316771 A
Filing Date: 19931112
I ssue/Publication Date: 19980305

Abstract: (ENG) A two-way communication system for communication between a system network and a mobile
unit. The system includes a plurality of base transmitters and base receiversincluded in the network.
The base transmitters are divided into zonal assignments and broadcast in simulcast using multi-carrier
modul ation techniques. The system network controls the base transmitters to broadcast in simulcast
during both systemwide and zonal time intervals. The system network dynamically aters zone
boundaries to maximise information throughput. The system also uses a mobile unit which receives
messages from the network and transmits messages to the network. The mobile unit includes a switch
that allows a user to request the network to retransmit a received message that contains errors.

Priority Data: US 97391892 19921112 A Y; US 12421993 19930921 A Y; US 9310713 19931112 W W N;
IPC (International Class): H04WO06810; HO4L02726; H04W06800; H04H02067; H04W08402; HO4W00412

Legal Status:

Date +/- Code Description

19990304 8364 NO OPPOSITION DURING TERM OF OPPOSITION

20030618 O 8328 CHANGE IN THE PERSON/NAME/ADDRESS OF THE AGENT
Representative's name: GROSSE, BOCKHORNI,
SCHUMACHER, 81476 MueNCHEN;

20080703 O 8328 CHANGE IN THE PERSON/NAME/ADDRESS OF THE AGENT
Representative's name: BOCKHORNI & KOLLEGEN, 80687
MUENCHEN,;

MicroPatent Patent Index - an enhanced INPADOC database

372



Family Bibliographic and Legal Satus

DE69316771T 2 19980924

(GER) MOBILES
ZWEI-WEG-KOMMUNIKATIONSSY STEM

Assignee: MOBILE TELECOMM TECH ~ US [ no drawing available]

Inventor(s): CAMERON DENNISUS ; ROEHR WALTER US
; PETROVIC RADE US; BHAGAT JAI US;
GARAHI MASOOD US; HAYSWILLIAM US;
ACKERMAN DAVID US

Application No: DE 69316771 T
Filing Date: 19931112
I ssue/Publication Date: 19980924

Abstract: (ENG) A two-way communication system for communication between a system network and a mobile
unit. The system includes a plurality of base transmitters and base receiversincluded in the network.
The base transmitters are divided into zonal assignments and broadcast in simulcast using multi-carrier
modul ation techniques. The system network controls the base transmitters to broadcast in simulcast
during both systemwide and zonal time intervals. The system network dynamically aters zone
boundaries to maximise information throughput. The system also uses a mobile unit which receives
messages from the network and transmits messages to the network. The mobile unit includes a switch
that allows a user to request the network to retransmit a received message that contains errors.

Priority Data: US 97391892 19921112 A Y; US 12421993 19930921 A Y; US 9310713 19931112 W W N;
IPC (International Class): H04WO06810; HO4L02726; H04W06800; H04H02067; H04W08402; HO4W00412

Legal Status:

Date +/- Code Description

19990304 8364 NO OPPOSITION DURING TERM OF OPPOSITION

20030618 O 8328 CHANGE IN THE PERSON/NAME/ADDRESS OF THE AGENT
Representative's name: GROSSE, BOCKHORNI,
SCHUMACHER, 81476 MueNCHEN;

20080703 O 8328 CHANGE IN THE PERSON/NAME/ADDRESS OF THE AGENT
Representative's name: BOCKHORNI & KOLLEGEN, 80687
MUENCHEN,;

MicroPatent Patent Index - an enhanced INPADOC database
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Family Bibliographic and Legal Satus

DE69333552D1 20040722

(GER) Bidirektionales M obilfunksystem
Assignee: MOBILE TELECOMM TECHNOLOGIESJ US

Inventor(s): CAMERON DENNISWAYNE US; ROEHR JR
US; PETROVIC RADE US; BHAGAT JAI PUS
; GARAHI MASOOD US; HAYSWILLIAM US
; ACKERMAN DAVID W US

Application No: DE 69333552 A
Filing Date: 19931112
I ssue/Publication Date: 20040722

[ no drawing available]

Abstract: (ENG) A two-way communication system for communication between a system network and amobile
unit. The system includes a plurality of base transmitters and base receiversincluded in the network.
The base transmitters are divided into zonal assignments and broadcast in simulcast using multi-carrier
modulation techniques. The system network controls the base transmitters to broadcast in simulcast
during both systemwide and zonal time intervals. The system network dynamically alters zone
boundaries to maximise information throughput. The system also uses a mobile unit which receives
messages from the network and transmits messages to the network. The mobile unit includes a switch
that allows a user to request the network to retransmit a received message that contains errors.

Priority Data: US 97391892 19921112 A Y; US 12421993 19930921 A Y;
IPC (International Class): H04W06810; HO4L02726; HO4W06800; H04H02067; H04W08402; HO4W00412

Legal Status:
Date +/- Code Description
20050728 8364 NO OPPOSITION DURING TERM OF OPPOSITION
20070913 ) 8339 CEASED/NON-PAYMENT OF THE ANNUAL FEE
DEG9333552T 2 20050623

(GER) Bidirektionales M obilfunksystem
Assignee: MOBILE TELECOMM TECHNOLOGIESJ US

Inventor (s): CAMERON DENNISWAYNE US; ROEHR JR
US; PETROVIC RADE US; BHAGAT JAI PUS
; GARAHI MASOOD US; HAYSWILLIAM US
; ACKERMAN DAVID W US

Application No: DE 69333552 T
Filing Date: 19931112
I ssue/Publication Date: 20050623

[ no drawing available]

Abstract: (ENG) A two-way communication system for communication between a system network and a mobile
unit. The system includes a plurality of base transmitters and base receiversincluded in the network.
The base transmitters are divided into zonal assignments and broadcast in simulcast using multi-carrier
modul ation techniques. The system network controls the base transmitters to broadcast in simul cast
during both systemwide and zonal time intervals. The system network dynamically aters zone
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boundaries to maximise information throughput. The system also uses a mobile unit which receives
messages from the network and transmits messages to the network. The mobile unit includes a switch
that allows a user to request the network to retransmit a received message that contains errors.

Priority Data: US97391892 19921112 A Y; US 12421993 19930921 A Y;
IPC (International Class): H04W06810; HO4L02726; HO4W06800; H04H02067; H04W08402; HO4W00412

Legal Status:
Date +/- Code Description
20050728 8364 NO OPPOSITION DURING TERM OF OPPOSITION
20070913 ) 8339 CEASED/NON-PAYMENT OF THE ANNUAL FEE
EP0669062B1 19980128
EP0669062A 1 19950830

(ENG) MOBILE TWO-WAY COMMUNICATION SYSTEM
Assignee: MOBILE TELECOMM TECH ~ US 102

Inventor(s): CAMERON DENNISWAYNE US; ROEHR TRANSMITTER
WALTER CHARLES JR US; PETROVIC RADE
US; BHAGAT JAI PUS; GARAHI MASOOD
US; HAYSWILLIAM D US; ACKERMAN
DAVID W US

Application No: EP 94901305 A
Filing Date: 19931112
I ssue/Publication Date: 19980128

Abstract: (ENG) A two-way communication system for communication between a system network and a mobile
unit. The system includes a plurality of base transmitters and base receiversincluded in the network.
The base transmitters are divided into zonal assignments and broadcast in simulcast using multi-carrier
modul ation techniques. The system network controls the base transmitters to broadcast in simul cast
during both systemwide and zonal time intervals. The system network dynamically aters zone
boundaries to maximise information throughput. The system also uses a mobile unit which receives
messages from the network and transmits messages to the network. The mobile unit includes a switch
that allows a user to request the network to retransmit a received message that contains errors.

Priority Data: US9310713 19931112 W W N; US 97391892 19921112 A Y; US 12421993 19930921 A Y;

ﬁﬂf‘%?gtép a{tilc:&%? %%S) H04W06810; H04L 02726; H04W06800; H04H02067; H04W08402; H04W00412

ECLA (European Class): H04Q00738P; H04H02067; HO4L02726M; HO4L02726M3A5; H04Q00708;
H04Q00712

Designated Countries:

Publication Language: ENG

Filing Language: ENG

Agent(s): Hale, Peter Kilburn & Strode, 20 Red Lion Street, London WC1R 4PJ, GB GB

Legal Status:
Date +/- Code Description
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19950830

19950830

19951227
19980128

19980128
19980128

19980128

19980128

19980128

19980128

19980128

19980128

~

G

G

¢

17P

AK

17Q
AK

DX
PG25

PG25

PG25

PG25

PG25

PG25

PG25

REQUEST FOR EXAMINATION FILED Effective date:
19950612;

DESIGNATED CONTRACTING STATES: Kind code of
corresponding patent document: Al; List of designated states: AT
BECHDEDK ESFRGB GRIEIT LI LUMCNL PT SE;
FIRST EXAMINATION REPORT Effective date: 19951110;
DESIGNATED CONTRACTING STATES: Kind code of
corresponding patent document: B1; List of designated states: AT
BECHDEDK ESFRGB GRIEIT LI LUMCNL PT SE;
MISCELLANEOUS: (DELETED)

LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): AT; :
LAPSE BECAUSE OF FAILURE TO SUBMIT A
TRANSLATION OF THE DESCRIPTION OR TO PAY THE FEE
WITHIN THE PRESCRIBED TIME-LIMIT; Effective date:
19980128;

LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): BE; :
LAPSE BECAUSE OF FAILURE TO SUBMIT A
TRANSLATION OF THE DESCRIPTION OR TO PAY THE FEE
WITHIN THE PRESCRIBED TIME-LIMIT; Effective date:
19980128;

LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): CH; :
LAPSE BECAUSE OF FAILURE TO SUBMIT A
TRANSLATION OF THE DESCRIPTION OR TO PAY THE FEE
WITHIN THE PRESCRIBED TIME-LIMIT; Effective date:
19980128;

LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): ES; : THE
PATENT HASBEEN ANNULLED BY A DECISION OF A
NATIONAL AUTHORITY; Effective date: 19980128;

LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): GR; :
LAPSE BECAUSE OF NON-PAYMENT OF DUE FEES;
Effective date: 19980128;

LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): IT; : LAPSE
BECAUSE OF FAILURE TO SUBMIT A TRANSLATION OF
THE DESCRIPTION OR TO PAY THE FEE WITHIN THE
PRESCRIBED TIME-LIMIT; Effective date; 19980128;
LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): LI; : LAPSE
BECAUSE OF FAILURE TO SUBMIT A TRANSLATION OF
THE DESCRIPTION OR TO PAY THE FEE WITHIN THE
PRESCRIBED TIME-LIMIT; Effective date: 19980128;
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10

19980128

19980128

19980130

19980305

19980428

19980428

19980428

19980605
19980617

19980701

19980814

19981123

19981207

¢

O

O

0

G

0

¢

O

PG25

REF

REG

REF

PG25

PG25

PG25

ET
REG

NLV1

REG

PGFP

PGFP

LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): NL; :
LAPSE BECAUSE OF FAILURE TO SUBMIT A
TRANSLATION OF THE DESCRIPTION OR TO PAY THE FEE
WITHIN THE PRESCRIBED TIME-LIMIT; Effective date:
19980128;

CORRESPONDS TO: Corresponding patent document: 162915;
Country code of corresponding patent document: AT; Publication
date of corresponding patent document: 19980215; Kind code of
corresponding patent document: T;

REFERENCE TO A NATIONAL CODE Corresponding country
code for PRS Code (EP REG): CH; Corresponding EP Code 1 for
PRS Code (EP REG): EP;

CORRESPONDS TO: Corresponding patent document: 69316771;
Country code of corresponding patent document: DE; Publication
date of corresponding patent document: 19980305;

LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): DK :
LAPSE BECAUSE OF FAILURE TO SUBMIT A
TRANSLATION OF THE DESCRIPTION OR TO PAY THE FEE
WITHIN THE PRESCRIBED TIME-LIMIT; Effective date:
19980428;

LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): PT; :
LAPSE BECAUSE OF FAILURE TO SUBMIT A
TRANSLATION OF THE DESCRIPTION OR TO PAY THE FEE
WITHIN THE PRESCRIBED TIME-LIMIT; Effective date:
19980428;

LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): SE; :
LAPSE BECAUSE OF FAILURE TO SUBMIT A
TRANSLATION OF THE DESCRIPTION OR TO PAY THE FEE
WITHIN THE PRESCRIBED TIME-LIMIT; Effective date:
19980428;

FR: TRANSLATION FILED

REFERENCE TO A NATIONAL CODE Corresponding country
code for PRS Code (EP REG): |E; Corresponding EP Code 1 for
PRS Code (EP REG): FG4D; : 78693;

NL: LAPSED OR ANNULED DUE TO FAILURE TO FULFILL
THE REQUIREMENTS OF ART. 29P AND 29M OF THE
PATENTSACT; NO LEGAL EFFECT FROM

REFERENCE TO A NATIONAL CODE Corresponding country
code for PRS Code (EP REG): CH; Corresponding EP Code 1 for
PRS Code (EP REG): PL;

POSTGRANT: ANNUAL FEES PAID TO NATIONAL OFFICE
Corresponding country code for PRS Code (EP REG): MC;
Payment date: 19981123; Y ear of fee payment: 06;

POSTGRANT: ANNUAL FEES PAID TO NATIONAL OFFICE
Corresponding country code for PRS Code (EP REG): |E; Payment
date: 19981207; Y ear of fee payment: 06;
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11

19981209

19981209

19981209

19981209

19981209

19981209

19981215

19990120

19991112

19991112

20000531

20000920

20010606

20010606

20010606

¢

()

G

¢

Q)

¢

¢

R25

R25

R25

R25

R25

R25

PGFP

26N

PG25

PG25

PG25

REG

25

25

25

LAPSED IN A CONTRACTING STATE DURING THE
OPPOSITION PERIOD (CORRECTION) Corresponding country
code for PRS Code (EP REG): AT; Effective date: 19980128;
LAPSED IN A CONTRACTING STATE DURING THE
OPPOSITION PERIOD (CORRECTION) Corresponding country
code for PRS Code (EP REG): BE; Effective date: 19980128;
LAPSED IN A CONTRACTING STATE DURING THE
OPPOSITION PERIOD (CORRECTION) Corresponding country
code for PRS Code (EP REG): CH; Effective date: 19980128;
LAPSED IN A CONTRACTING STATE DURING THE
OPPOSITION PERIOD (CORRECTION) Corresponding country
code for PRS Code (EP REG): LI; Effective date: 19980128,;
LAPSED IN A CONTRACTING STATE DURING THE
OPPOSITION PERIOD (CORRECTION) Corresponding country
code for PRS Code (EP REG): PT; Effective date: 19980428;
LAPSED IN A CONTRACTING STATE DURING THE
OPPOSITION PERIOD (CORRECTION) Corresponding country
code for PRS Code (EP REG): SE; Effective date: 19980428;
POSTGRANT: ANNUAL FEES PAID TO NATIONAL OFFICE
Corresponding country code for PRS Code (EP REG): LU;
Payment date: 19981215; Y ear of fee payment: 06;

NO OPPOSITION FILED

LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): |E; : LAPSE
BECAUSE OF NON-PAYMENT OF DUE FEES,; Effective date:
19991112;

LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): LU; :
LAPSE BECAUSE OF NON-PAYMENT OF DUE FEES;
Effective date: 19991112;

LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): MC; :
LAPSE BECAUSE OF NON-PAYMENT OF DUE FEES;
Effective date: 20000531;

REFERENCE TO A NATIONAL CODE Corresponding country
code for PRS Code (EP REG): |E; Corresponding EP Code 1 for
PRS Code (EP REG): MM4A,;

LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): AT;
Effective date: 19980128;

LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): BE;
Effective date: 19980128;

LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): CH;
Effective date: 19980128;
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12

20010606

20010606

20010606

20010606

20010606

20020101

20020626

20020626

20020626

20020626

20020626

20020626

20020626

20020626

¢

¢

()

O

¢

¢

¢

¢

25

25

25

25

25

REG

25

25

25

25

25

25

25

25

LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): GR;
Effective date: 19980128;

LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): IT; Effective
date: 19980128;

LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): LI; Effective
date: 19980128;

LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): PT;
Effective date: 19980428;

LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): SE;
Effective date: 19980428;

REFERENCE TO A NATIONAL CODE Corresponding country
code for PRS Code (EP REG): GB; Corresponding EP Code 1 for
PRS Code (EP REG): IF02;

LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): AT;
Effective date: 19980128;

LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): BE;
Effective date: 19980128;

LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): CH;
Effective date: 19980128;

LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): ES;
Effective date: 19980128;

LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): GR;
Effective date: 19980128;

LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): IT; Effective
date: 19980128;

LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): LI; Effective
date: 19980128;

LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
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13

20020626

20030219

20030219

20030219

20030219

20030219

20030219

20030219

20030219

20030219

20030219

20031105

20031105

()

G

Q)

G

¢

¢

¢

¢

25

25

25

25

25

25

25

25

25

25

25

25

25

POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): PT;
Effective date: 19980428;

LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): SE;
Effective date: 19980428;

LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): AT;
Effective date: 19980128;

LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): BE;
Effective date: 19980128;

LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): CH;
Effective date: 19980128;

LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): LI; Effective
date: 19980128;

LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): ES;
Effective date: 19980128;

LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): GR,;
Effective date: 19980128;

LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): IT; Effective
date: 19980128;

LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): NL;
Effective date: 19980128;

LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): PT;
Effective date: 19980428;

LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): SE;
Effective date: 19980428;

LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): AT;
Effective date: 19980128;

LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
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14

20031105

20031105

20031105

20031105

20031105

20031105

20031105

20031105

20031105

20061117

20061117

20061122

20061122

20070102

()

G

Q)

G

¢

0

0

25

25

25

25

25

25

25

25

25

PGFP

PGFP

PGFP

PGFP

PGFP

POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): BE;
Effective date: 19980128;

LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): CH;
Effective date: 19980128;

LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): LI; Effective
date: 19980128;

LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): DK;
Effective date: 19980428;

LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): ES;
Effective date: 19980128;

LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): GR;
Effective date: 19980128;

LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): IT; Effective
date: 19980128;

LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): NL;
Effective date: 19980128;

LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): PT;
Effective date: 19980428;

LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): SE;
Effective date: 19980428;

POSTGRANT: ANNUAL FEES PAID TO NATIONAL OFFICE
Corresponding country code for PRS Code (EP REG): FR;
Payment date: 20061117; Y ear of fee payment: 14,
Corresponding country code for PRS Code (EP REG): FR;
Payment date: 20061117; Y ear of fee payment: 14;
POSTGRANT: ANNUAL FEES PAID TO NATIONAL OFFICE
Corresponding country code for PRS Code (EP REG): GB;
Payment date: 20061122; Y ear of fee payment: 14,
Corresponding country code for PRS Code (EP REG): GB;
Payment date: 20061122; Y ear of fee payment: 14;
POSTGRANT: ANNUAL FEES PAID TO NATIONAL OFFICE
Corresponding country code for PRS Code (EP REG): DE;
Payment date: 20070102; Y ear of fee payment: 14;
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15

20070102

20080102

20080430

20080430

20080530

20080530

20081031

20081031

20081128

20090529

20090529

20090630

20090630

20090911

20100129

20100129

20100430

20100430

20110228

20110331

20110331

20120629

0

0

0

0

0
0
0
0
0

0
0
0
0
0
0
0
0

PGFP

PG25

PGFP

PGFP

PGFP

PGFP

PGFP

PGFP

PGFP

PGFP

PGFP

PGFP

PGFP

REG

PGFP

PGFP

PGFP

PGFP

PGFP

PGFP

PGFP

PGFP

Corresponding country code for PRS Code (EP REG): DE;
Payment date: 20070102; Y ear of fee payment: 14;

LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): IT; : LAPSE
BECAUSE OF FAILURE TO SUBMIT A TRANSLATION OF
THE DESCRIPTION OR TO PAY THE FEE WITHIN THE
PRESCRIBED TIME-LIMIT; Effective date; 19980128;
POSTGRANT: ANNUAL FEES PAID TO NATIONAL OFFICE
Corresponding country code for PRS Code (EP REG): GB;
Payment date: 20071128; Y ear of fee payment: 15;
Corresponding country code for PRS Code (EP REG): GB;
Payment date: 20071128; Y ear of fee payment: 15;
POSTGRANT: ANNUAL FEES PAID TO NATIONAL OFFICE
Corresponding country code for PRS Code (EP REG): DE;
Payment date: 20071221, Y ear of fee payment: 15;
Corresponding country code for PRS Code (EP REG): DE;
Payment date: 20071221; Y ear of fee payment: 15;
POSTGRANT: ANNUAL FEES PAID TO NATIONAL OFFICE
Corresponding country code for PRS Code (EP REG): GB;
Payment date: 200511009; Y ear of fee payment: 13;
Corresponding country code for PRS Code (EP REG): GB;
Payment date: 20051109; Y ear of fee payment: 13;
POSTGRANT: ANNUAL FEES PAID TO NATIONAL OFFICE
Corresponding country code for PRS Code (EP REG): FR;
Payment date: 20080529; Y ear of fee payment: 15;
Corresponding country code for PRS Code (EP REG): DE;
Payment date: 20081223; Y ear of fee payment: 16;
Corresponding country code for PRS Code (EP REG): DE;
Payment date: 20081223; Y ear of fee payment: 16;
Corresponding country code for PRS Code (EP REG): GB;
Payment date: 20081128; Y ear of fee payment: 16;
Corresponding country code for PRS Code (EP REG): GB;
Payment date: 20081128; Y ear of fee payment: 16;
Corresponding country code for PRS Code (EP REG): FR;
Corresponding EP Code 1 for PRS Code (EP REG): ST; Effective
date: 20090731;

Corresponding country code for PRS Code (EP REG): DE;
Payment date; 20091127; Y ear of fee payment: 17;
Corresponding country code for PRS Code (EP REG): DE;
Payment date: 20091127; Y ear of fee payment: 17;
Corresponding country code for PRS Code (EP REG): GB;
Payment date: 20091125; Y ear of fee payment: 17;
Corresponding country code for PRS Code (EP REG): GB;
Payment date: 20091125; Y ear of fee payment: 17;
Corresponding country code for PRS Code (EP REG): DE;
Payment date: 20101126; Y ear of fee payment: 18;
Corresponding country code for PRS Code (EP REG): GB;
Payment date: 20101124; Y ear of fee payment: 18;
Corresponding country code for PRS Code (EP REG): GB;
Payment date: 20101124; Y ear of fee payment: 18;
Corresponding country code for PRS Code (EP REG): GB;
Payment date: 20120224; Y ear of fee payment: 19;
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EP0789464B1 20040616
EPO0789464A3 19980114
EPO0789464A2 19970813

(ENG) Mobile two-way communication system

Assignee: MOBILE TELECOMM TECHNOLOGIES US

Inventor(s): CAMERON DENNISWAYNE US; ROEHR
WALTER CHARLES JR US; PETROVIC RADE
US; BHAGAT JAI PUS; GARAHI MASOOD
US; HAYSWILLIAM US; ACKERMAN
DAVID W US

Application No: EP 97201162 A
Filing Date: 19931112
I ssue/Publication Date: 20040616

Abstract: (ENG) A two-way communication system for communication between a system network and a mobile
unit. The system includes a plurality of base transmitters and base receiversincluded in the network.
The base transmitters are divided into zonal assignments and broadcast in simulcast using multi-carrier
modul ation techniques. The system network controls the base transmitters to broadcast in simul cast
during both systemwide and zonal time intervals. The system network dynamically aters zone
boundaries to maximise information throughput. The system also uses a mobile unit which receives
messages from the network and transmits messages to the network. The mobile unit includes a switch
that allows a user to request the network to retransmit a received message that contains errors.

Priority Data: EP 94901305 19931112 A 3 N; US 97391892 19921112 A Y; US 12421993 19930921 A Y; US
9310713 19931112 W W N;

Related Application(s): 94901305.6 0669062 19940526

IPC (International Class): H04WO06810; H04L02726; H04W06800; HO4H02067; H04W08402; HO4W00412
Designated Countries:

Publication Language: ENG

Filing Language: ENG

Agent(s): Hale Peter  etal 00060281 Kilburn & Strode 20 Red Lion Street London WCI1R 4PJ
Date of Deferred Publication of Search Report:

--19980114
Legal Status:

Date +/- Code Description

20040722 O REF CORRESPONDS TO: Corresponding patent document: 69333552;

Country code of corresponding patent document: DE; Publication
date of corresponding patent document: 20040722; Kind code of
corresponding patent document: P,

20050325 ET FR: TRANSLATION FILED
20050608 26N NO OPPOSITION FILED Effective date: 20050317;
20051109 PGFP POSTGRANT: ANNUAL FEES PAID TO NATIONAL OFFICE

Corresponding country code for PRS Code (EP REG): GB;
Payment date: 200511009; Y ear of fee payment: 13;

20051117 PGFP POSTGRANT: ANNUAL FEES PAID TO NATIONAL OFFICE
Corresponding country code for PRS Code (EP REG): FR;
Payment date: 20051117; Y ear of fee payment: 13;
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20060102 PGFP POSTGRANT: ANNUAL FEES PAID TO NATIONAL OFFICE
Corresponding country code for PRS Code (EP REG): DE;
Payment date: 20060102; Y ear of fee payment: 13;

20070601 ) PG25 LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): DE; :
LAPSE BECAUSE OF NON-PAYMENT OF DUE FEES;
Effective date: 20070601;

20070725 ) GBPC GB: EUROPEAN PATENT CEASED THROUGH
NON-PAYMENT OF RENEWAL FEE Effective date: 20061112;
20070803 O REG REFERENCE TO A NATIONAL CODE Corresponding country

code for PRS Code (EP REG): FR; Corresponding EP Code 1 for
PRS Code (EP REG): ST; Effective date: 20070731,

20071124 ) PG25 LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): GB; :
LAPSE BECAUSE OF NON-PAYMENT OF DUE FEES;
Effective date: 20061112;

20080430 ) PG25 LAPSED IN A CONTRACTING STATE ANNOUNCED VIA
POSTGRANT INFORM. FROM NAT. OFFICE TO EPO
Corresponding country code for PRS Code (EP REG): FR; :
LAPSE BECAUSE OF NON-PAYMENT OF DUE FEES;
Effective date: 20061130;

20081031 PGFP POSTGRANT: ANNUAL FEES PAID TO NATIONAL OFFICE
Corresponding country code for PRS Code (EP REG): GB;
Payment date: 200511009; Y ear of fee payment: 13;

MX9307095A 19940630

(SPA) SISTEMA'Y METODO DE COMUNICACIONES A
ESCALA NACIONAL.

Assignee: MOBILE TELECOMUNICATION TECHNO ~ US [ no drawing available]

Inventor(s): BHAGAT JAI PUS; GARAHI MASSOD ;
HAYSWILLIAM D ; ACKERMAN DAVID W ;
CAMERON DENNISWAYNE ; ROEHR
WALTER CHARLES JR ; PETROVIC RADE

Application No: MX 9307095 A
Filing Date: 19931112
| ssue/Publication Date: 19940630

Abstract: (ENG) A two-way communication system for communication between a system network and a mobile
unit. The system includes a plurality of base transmitters and base receiversincluded in the network.
The base transmitters are divided into zonal assignments and broadcast in simulcast using multi-carrier
modulation techniques. The system network controls the base transmitters to broadcast in simulcast
during both systemwide and zonal time intervals. The system network dynamically alters zone
boundaries to maximise information throughput. The system also uses a mobile unit which receives
messages from the network and transmits messages to the network. The mobile unit includes a switch
that allows a user to request the network to retransmit a received message that contains errors.
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Priority Data: US 97391892 19921112 A Y; US 12421993 19930921 A Y;
IPC (International Class): HO04W06810; H04L 02726; HO4W06800; HO4H02067; HO4W08402; H04W00412
Legal Status: Thereisno Lega Status information available for this patent

Mobile Transceiver

US5754946A 19980519 YW P

RECEIVE | TRANSNIT

(ENG) Nationwide communication system ,_l,;su_a — | i
\ Receiver ’ Transmitter
Assignee: MOBILE TELECOMM TECH  US

Inventor(s): CAMERON DENNISWAYNE US; ROEHR
WALTER CHARLES US; PETROVIC RADE
US; BHAGAT JAI PUS; GARAHI MASOOD A0
US; HAYSWILLIAM D US; ACKERMAN
DAVID W US

Application No: US 12421993 A
Filing Date: 19930921
I ssue/Publication Date: 19980519

1518

Display and
Storage Logic

Display
Controls

Abstract: (ENG) A two-way communication system for communication between a system network and amobile
unit. The system network includes a plurality of base transmitters and base receiversincluded in the
network. The base transmitters are divided into zonal assignments and broadcast in simulcast using
multi-carrier modulation techniques. The system network controls the base transmitters to broadcast in
simulcast during both systemwide and zonal time intervals. The system network dynamically aters
zone boundaries to maximize information throughput. The system also uses a mobile unit which
receives messages from the network and transmits messages to the network. The mobile unit includes a
switch that allows a user to request the network to retransmit a received message that contains errors.

Priority Data: US 12421993 19930921 A Y; US 97391892 19921112 A 2Y;
Related Application(s): 07/973918 19921112 5590403 US  GRANTED
IPC (International Class): H04WO06810; H04L02726; H04W06800; H04H02067; H04W08402; HO4W00412

ECLA (European Class): H04Q00738P; H04H02067; HO4L02726M; HO4L02726M3A5; H04Q00708;
H04Q00712; HO4W06800; H0O4W06810; H04W08402S; H04W08402S2

USClass: 34000722; 34000726; 34000727; 4550677; 455517
Publication Language: ENG

Filing Language: ENG

Agent(s): Finnegan, Henderson, Farabow, Garrett & Dunner, LP.
Examiner Primary: Eisenzopf, Reinhard J.

Examiner Assistant: Le, Thanh

Assignments Reported to USPTO:
Reel/Frame: 06870/0558 Date Signed: 19931001 Date Recorded: 19940125
Assigneez MOBILE TELECOMMUNICATION TECHNOLOGIES 200 S. LAMAR STREET JACKSON
MISSISSIPPI 39201

Assignor: CAMERON, DENNISWAY NE; ROEHR, WALTER CHARLES; PETROVIC, RADE; BHAGAT, JAl P.; GARAHI, M
BHAGAT, JAl P.; GARAHI, MASOOD; HAYS, WILLIAM D.; ACKERMAN, DAVID W.
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Corres. Addr: VINCENT P. KOVALICK FINNEGAN, HENDERSON, FARABOW, ET AL. 13001 ST.,
N.W. WASHINGTON, DC 20005
Brief: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILYS).

Redl/Frame: 07330/0969 Date Signed: 19950113 Date Recorded: 19950201
Assignee: DESTINEER CORPORATION 200 S. LAMAR STREET JACKSON MISSISSIPPI 39201

Assignor: MOBILE TELECOMMUNICATION TECHNOL OGIES CORPORATION

Corres. Addr: VINCENT P. KOVALICK FINNEGAN, HENDERSON, FARABOW ET AL. 1300 |
STREET, N.W. WASHINGTON, DC 20005-3315
Brief: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILYS).

Reel/Frame: 15074/0637 Date Signed: 19990129 Date Recorded: 20040823
Assignee; SKYTEL CORP. 22001 LOUDON COUNTY ASHBURN VIRGINIA 20147

Assignor: DESTINEER CORPORATION

Corres. Addr: MICHAEL A. WRENN 1133 19TH STREET NW 9854/003 WASHINGTON, DC 20036
Brief: MERGER (SEE DOCUMENT FOR DETAILS).

Red/Frame: 18826/0503 Date Signed: 20070131 Date Recorded: 20070131
Assignee:. WELLSFARGO FOOTHILL, INC., ASAGENT 2450 COLORADO AVENUE, SUITE 3000
WEST SANTA MONICA CALIFORNIA 90404

Assignor: BELL INDUSTRIES, INC., A CALIFORNIA CORPORATION; BELL INDUSTRIES, INC., A MINNESOTA CORPOI
MINNESOTA CORPORATION

Corres. Addr: PAUL HASTINGS JANOFSKY & WALKER LLP 515 SOUTH FLOWER STREET, 25TH
FLOOR LOS ANGELES, CA 90071
Brief: PATENT SECURITY AGREEMENT

Reel/Frame: 19009/0529 Date Signed: 20070312 Date Recorded: 20070314
Assignee:. NEWCASTLE PARTNERS, L.P. 200 CRESCENT COURT SUITE 1400 DALLASTEXAS
75201

Assignor: BELL INDUSTRIES, INC.; BELL INDUSTRIES, INC.

Corres. Addr: RANDY M. FRIEDBERG, ESQ. OLSHAN GRUNDMAN FROME ROSENSZWEIG ET
AL PARK AVENUE TOWER 65 EAST 55TH STREET NEW YORK, NY 10022
Brief: SECURITY AGREEMENT

Legal Status:
Date +/- Code Description
19940125 0 AS New owner name: MOBILE TELECOMMUNICATION

TECHNOLOGIES, MISSISSIPPI; : ASSIGNMENT OF
ASSIGNORS INTEREST;ASSIGNORS:CAMERON, DENNIS
WAY NE;ROEHR, WALTER CHARLES;PETROVIC,
RADE;AND OTHERS;REEL/FRAME:006870/0558;SIGNING
DATES FROM 19931001 TO 19931007;

19940125 ) AS02 ASSIGNMENT OF ASSIGNOR'S INTEREST New owner name:
MOBILE TELECOMMUNICATION TECHNOLOGIES 200 S.
LAMAR,; Effective date: 19931004,

19940125 O AS02 ASSIGNMENT OF ASSIGNOR'S INTEREST New owner name:
CAMERON, DENNIS WAY NE; Effective date: 19931004,
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19940125

19940125

19940125

19940125

19940125

19940125

19940125

19940125
19950201

19950201

19950201

19950201

19950201

20011012
20040823

20040823

20040823

20051121
20070131

20070131

O
O
O
0
0
0
0

0
0

O

0

0
0

0
0

0

0

0
0

0

AS02

AS02

AS02

AS02

AS02

AS02

AS02

AS02
AS

AS02

AS02

AS02

AS02

FPAY
AS

AS

AS

FPAY
AS

AS

ASSIGNMENT OF ASSIGNOR'S INTEREST New owner name:
ROEHR, WALTER CHARLES,; Effective date: 19931007,
ASSIGNMENT OF ASSIGNOR'S INTEREST New owner name:
PETROVIC, RADE; Effective date; 19931001;

ASSIGNMENT OF ASSIGNOR'S INTEREST New owner name:
BHAGAT, JAI P.; Effective date: 19931004;

New owner name: MOBILE TELECOMMUNICATION
TECHNOLOGIES 200 S. LAMAR,; Effective date: 19931004;
New owner name: CAMERON, DENNIS WAY NE; Effective date:
19931004;

New owner name: ROEHR, WALTER CHARLES,; Effective date:
19931007;

New owner name: PETROVIC, RADE; Effective date: 19931001,
New owner name: BHAGAT, JAIl P.; Effective date: 19931004,
New owner name: DESTINEER CORPORATION, MISSISSIPPI; :
ASSIGNMENT OF ASSIGNORS
INTEREST;ASSIGNOR:MOBILE TELECOMMUNICATION
TECHNOLOGIES
CORPORATION;REEL/FRAME:007330/0969; Effective date:
19950113;

ASSIGNMENT OF ASSIGNOR'SINTEREST New owner name:
DESTINEER CORPORATION 200 S. LAMAR STREET
JACKSON,; Effective date: 19950113;

ASSIGNMENT OF ASSIGNOR'S INTEREST New owner name:
MOBILE TELECOMMUNICATION TECHNOLOGIES
CORPORATION; Effective date: 19950113;

New owner name: DESTINEER CORPORATION 200 S. LAMAR
STREET JACKSON,; Effective date: 19950113;

New owner name: MOBILE TELECOMMUNICATION
TECHNOLOGIES CORPORATION; Effective date: 19950113;
Y ear of fee payment: 4;

ASSIGNMENT New owner name: SKY TEL CORP. 22001
LOUDON COUNTYASHBURN, VIRGINIA,; :
MERGER;ASSIGNOR:DESTINEER CORPORATION
/AR;REEL/FRAME:015074/0637; Effective date: 19990129;
New owner name: SKYTEL CORP., VIRGINIA; :
MERGER;ASSIGNOR:DESTINEER
CORPORATION;REEL/FRAME:015074/0637; Effective date:
19990129;

New owner name: SKY TEL CORP. 22001 LOUDON
COUNTYASHBURN, VIRGINIA,; :
MERGER;ASSIGNOR:DESTINEER CORPORATION
/AR;REEL/FRAME:015074/0637; Effective date: 19990129;

Y ear of fee payment: 8;

ASSIGNMENT New owner name: WELLS FARGO FOOTHILL,
INC., ASAGENT, CALIFORNIA; : PATENT SECURITY
AGREEMENT;ASSIGNORS.BELL INDUSTRIES, INC., A
CALIFORNIA CORPORATION;BELL INDUSTRIES, INC., A
MINNESOTA CORPORATION;REEL/FRAME:018826/0503;
Effective date: 20070131,

New owner name; WELLS FARGO FOOTHILL, INC., AS
AGENT, CALIFORNIA; : PATENT SECURITY
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20070131

20070314

20070314

20070314

20091119

0

0

0

0

0

AS

AS

AS

AS

FPAY

AGREEMENT;ASSIGNORS.:BELL INDUSTRIES, INC,, A
CALIFORNIA CORPORATION;BELL INDUSTRIES, INC., A
MINNESOTA CORPORATION;REEL/FRAME:018826/0503;
Effective date: 20070131,

New owner name: WELLS FARGO FOOTHILL, INC., AS
AGENT, CALIFORNIA; : PATENT SECURITY
AGREEMENT;ASSIGNORS.:BELL INDUSTRIES, INC.,, A
CALIFORNIA CORPORATION;BELL INDUSTRIES, INC,, A
MINNESOTA CORPORATION;REEL/FRAME:018826/0503;
Effective date: 20070131,

ASSIGNMENT New owner name; NEWCASTLE PARTNERS,
L.P.,, TEXAS; : SECURITY AGREEMENT;ASSIGNORS.BELL
INDUSTRIES, INC.;BELL INDUSTRIES,
INC.;REEL/FRAME:019009/0529; Effective date: 20070312;
New owner name: NEWCASTLE PARTNERS, L.P., TEXAS; :
SECURITY AGREEMENT;ASSIGNORS.BELL INDUSTRIES,
INC.;BELL INDUSTRIES, INC.;REEL/FRAME:019009/0529;
Effective date: 20070312,

New owner name: NEWCASTLE PARTNERS, L.P., TEXAS; :
SECURITY AGREEMENT;ASSIGNORS.BELL INDUSTRIES,
INC.;BELL INDUSTRIES, INC.;REEL/FRAME:019009/0529;
Effective date: 20070312;

Y ear of fee payment: 12;

US5581804A 19961203

(ENG) Nationwide communication system
Assignee: DESTINEER CORP

us

[ no drawing available]

Inventor(s): CAMERON DENNISW US; ROEHR JR
WALTER CUS; PETROVIC RADE US;
BHAGAT JAI PUS; GARAHI MASOQOD US;
HAYSWILLIAM D US; ACKERMAN DAVID
W Uus

Application No: US 38722895 A

Filing Date: 19950213

I ssue/Publication Date: 19961203

Abstract: (ENG) A two-way communication system for communication between a system network and a mobile
unit. The system network includes a plurality of base transmitters and base receiversincluded in the
network. The base transmitters are divided into zonal assignments and broadcast in simulcast using
multi-carrier modulation techniques. The system network controls the base transmitters to broadcast in
simulcast during both systemwide and zonal time intervals. The system network dynamically aters
zone boundaries to maximize information throughput. The preferred mobile unit includes a noise
detector circuit to prevent unwanted transmissions. The system network further provides an adaptive
registration feature for mobile units which controls the registration operations by the mobile unitsto

maximize information throughput.

Priority Data: US 38722895 19950213 A N; US 97391892 19921112 A 3Y;;
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Related Application(s): 07/973918 19921112 US PENDING
IPC (International Class): H04W06810; HO4L02726; HO4W06800; H04H02067; H04W08402; HO4W08406;
H04W00412

ECLA (European Class): H04Q00738P; HO4H02067; HO4L02726M; HO4L02726M 3A5; H04Q00708;
H04Q00712; HO4W06800; H04W06810; H04W08402S; H04W08402S2

USClass: 4554561; 455524

Publication Language: ENG

Filing Language: ENG

Agent(s): Finnegan, Henderson, Farabow, Garrett & Dunner, LP.
Examiner Primary: Eisenzopf, Reinhard J.

Examiner Assistant: Le, Thanh

Assignments Reported to USPTO:
Reel/Frame: 18826/0503 Date Signed: 20070131 Date Recorded: 20070131
Assignee: WELLS FARGO FOOTHILL, INC., ASAGENT 2450 COLORADO AVENUE, SUITE 3000
WEST SANTA MONICA CALIFORNIA 90404

Assignor: BELL INDUSTRIES, INC., A CALIFORNIA CORPORATION; BELL INDUSTRIES, INC., A MINNESOTA CORPO!
MINNESOTA CORPORATION

Corres. Addr: PAUL HASTINGS JANOFSKY & WALKER LLP 515 SOUTH FLOWER STREET, 25TH
FLOOR LOS ANGELES, CA 90071
Brief: PATENT SECURITY AGREEMENT

Redl/Frame: 19009/0529 Date Signed: 20070312 Date Recorded: 20070314
Assignee: NEWCASTLE PARTNERS, L.P. 200 CRESCENT COURT SUITE 1400 DALLAS TEXAS
75201

Assignor: BELL INDUSTRIES, INC.; BELL INDUSTRIES, INC.

Corres. Addr: RANDY M. FRIEDBERG, ESQ. OLSHAN GRUNDMAN FROME ROSENSZWEIG ET
AL PARK AVENUE TOWER 65 EAST 55TH STREET NEW YORK, NY 10022
Brief: SECURITY AGREEMENT

Legal Status:
Date +/- Code Description
20000223 0 FPAY Y ear of fee payment: 4,
20040603 0 FPAY Y ear of fee payment: 8;
20070131 O AS ASSIGNMENT New owner name: WELLS FARGO FOOTHILL,

INC., ASAGENT, CALIFORNIA; : PATENT SECURITY
AGREEMENT;ASSIGNORS.:BELL INDUSTRIES, INC,, A
CALIFORNIA CORPORATION;BELL INDUSTRIES, INC., A
MINNESOTA CORPORATION;REEL/FRAME:018826/0503;
Effective date: 20070131,

20070131 0 AS New owner name; WELLS FARGO FOOTHILL, INC., AS
AGENT, CALIFORNIA; : PATENT SECURITY
AGREEMENT;ASSIGNORS.:BELL INDUSTRIES, INC,, A
CALIFORNIA CORPORATION;BELL INDUSTRIES, INC., A
MINNESOTA CORPORATION;REEL/FRAME:018826/0503;
Effective date: 20070131,
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20070131 ()

20070314 ()

20070314 ()

20070314 ()

20080603 ()
20080609 0

AS

AS

AS

AS

FPAY
REMI

New owner name: WELLS FARGO FOOTHILL, INC., AS
AGENT, CALIFORNIA; : PATENT SECURITY
AGREEMENT;ASSIGNORS.:BELL INDUSTRIES, INC., A
CALIFORNIA CORPORATION;BELL INDUSTRIES, INC,, A
MINNESOTA CORPORATION;REEL/FRAME:018826/0503;
Effective date: 20070131,

ASSIGNMENT New owner name: NEWCASTLE PARTNERS,
L.P., TEXAS; : SECURITY AGREEMENT;ASSIGNORS.BELL
INDUSTRIES, INC.;BELL INDUSTRIES,
INC.;REEL/FRAME:019009/0529; Effective date: 20070312
New owner name: NEWCASTLE PARTNERS, L.P., TEXAS; :
SECURITY AGREEMENT;ASSIGNORS.:BELL INDUSTRIES,
INC.;BELL INDUSTRIES, INC.;REEL/FRAME:019009/0529;
Effective date: 20070312;

New owner name: NEWCASTLE PARTNERS, L.P., TEXAS; :
SECURITY AGREEMENT;ASSIGNORS:BELL INDUSTRIES,
INC.;BELL INDUSTRIES, INC.;REEL/FRAME:019009/0529;
Effective date: 20070312,

Y ear of fee payment: 12;

US5634198A 19970527

(ENG) Nationwide communication system

Assignee: DESTINEER CORP  US

Inventor(s): CAMERON DENNISW US; ROEHR JR
WALTER CUS; BHAGAT JAI PUS; GARAHI
MASOOD US; HAYSWILLIAM D US;
ACKERMAN DAVID W US

Application No: US 38722995 A

Filing Date: 19950213

I ssue/Publication Date: 19970527

Abstract: (ENG) A two-way communication system for communication between a system network and a mobile

Mobile Transceiver
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unit. The system network includes a plurality of base transmitters and base receiversincluded in the
network. The base transmitters are divided into zonal assignments and broadcast in simulcast using

multi-carrier modulation techniques. The system network controls the base transmitters to broadcast in

simulcast during both systemwide and zonal time intervals. The system network dynamically aters
zone boundaries to maximize information throughput. The preferred mobile unit includes a noise
detector circuit to prevent unwanted transmissions. The system network further provides an adaptive
registration feature for mobile units which controls the registration operations by the mobile unitsto

maximize information throughput.

Priority Data: US 38722995 19950213 A N; US 97391892 19921112 A 3 Y;
Related Application(s): 07/973918 19921112 5590403 US  GRANTED

IPC (International Class):

ECLA (European Class):

H04W06810; H04L 02726; H04W06800; H04H02067; H04W08402; HO4W08406;

H04W00412

H04Q00738P, H04H02067; HO4L02726M; HO4L02726M3A5; H04Q00708;
H04Q00712; HO4WO06800; H04W06810; H04W08402S; H04W08402S2
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US Class. 4550631; 370312; 455503; 455566

Publication Language: ENG

Filing Language: ENG

Agent(s): Finnegan, Henderson, Farabow, Garrett & Dunner, LP.
Examiner Primary: Eisenzopf, Reinhard J.

Examiner Assistant: Le, Thanh

Assignments Reported to USPTO:
Red/Frame: 18826/0503 Date Signed: 20070131 Date Recorded: 20070131
Assignee: WELLSFARGO FOOTHILL, INC., ASAGENT 2450 COLORADO AVENUE, SUITE 3000
WEST SANTA MONICA CALIFORNIA 90404

Assignor: BELL INDUSTRIES, INC., A CALIFORNIA CORPORATION; BELL INDUSTRIES, INC., A MINNESOTA CORPOI
MINNESOTA CORPORATION

Corres. Addr: PAUL HASTINGSJANOFSKY & WALKER LLP 515 SOUTH FLOWER STREET, 25TH
FLOOR LOS ANGELES, CA 90071
Brief: PATENT SECURITY AGREEMENT

Reel/Frame: 19009/0529 Date Signed: 20070312 Date Recorded: 20070314
Assignee:. NEWCASTLE PARTNERS, L.P. 200 CRESCENT COURT SUITE 1400 DALLASTEXAS
75201

Assignor: BELL INDUSTRIES, INC.; BELL INDUSTRIES, INC.

Corres. Addr: RANDY M. FRIEDBERG, ESQ. OLSHAN GRUNDMAN FROME ROSENSZWEIG ET
AL PARK AVENUE TOWER 65 EAST 55TH STREET NEW YORK, NY 10022
Brief: SECURITY AGREEMENT

Legal Status:
Date +/- Code Description
20000330 0 REAN Y ear of fee payment: 4,
20040320 0 BBAW Y ear of fee payment: 8;
20070131 ) AS ASSIGNMENT New owner name: WELLS FARGO FOOTHILL,

INC., ASAGENT, CALIFORNIA; : PATENT SECURITY
AGREEMENT;ASSIGNORS.:BELL INDUSTRIES, INC,, A
CALIFORNIA CORPORATION;BELL INDUSTRIES, INC., A
MINNESOTA CORPORATION;REEL/FRAME:018826/0503;
Effective date: 20070131,

20070131 0 AS New owner name: WELLS FARGO FOOTHILL, INC., AS
AGENT, CALIFORNIA; : PATENT SECURITY
AGREEMENT;ASSIGNORS:BELL INDUSTRIES, INC., A
CALIFORNIA CORPORATION;BELL INDUSTRIES, INC., A
MINNESOTA CORPORATION;REEL/FRAME:018826/0503;
Effective date: 20070131,

20070131 0 AS New owner name; WELLS FARGO FOOTHILL, INC., AS
AGENT, CALIFORNIA; : PATENT SECURITY
AGREEMENT;ASSIGNORS:BELL INDUSTRIES, INC,, A
CALIFORNIA CORPORATION;BELL INDUSTRIES, INC., A
MINNESOTA CORPORATION;REEL/FRAME:018826/0503;
Effective date: 20070131,

MicroPatent Patent Index - an enhanced INPADOC database

391



Family Bibliographic and Legal Satus 25

20070314 O AS ASSIGNMENT New owner name: NEWCASTLE PARTNERS,
L.P, TEXAS; : SECURITY AGREEMENT;ASSIGNORS:BEL L
INDUSTRIES, INC.;BELL INDUSTRIES,
INC.;REEL/FRAME:019009/0529; Effective date: 20070312;

20070314 0 AS New owner name: NEWCASTLE PARTNERS, L.P., TEXAS; :
SECURITY AGREEMENT;ASSIGNORS:BELL INDUSTRIES,
INC.;BELL INDUSTRIES, INC.;REEL/FRAME:019009/0529;
Effective date: 20070312;
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Application No: US 89947697 A

Filing Date: 19970724
I ssue/Publication Date: 19990622

Abstract: (ENG) A two-way communication system for communication betweeen a system network and a mobile
unit. The system network includes a plurality of base transmitters and base receiversinclude in the
network. The base transmitters are divided into zonal assignments and broadcast in simulcast using
multi-carrier modulation techniques. The system network controls the base transmitters to broadcast in
suimulcast during both systemwide and zone boundaries to maximize information throughout. The
preferred mobile unit inlcudes a noise detector circuit to prevent unwanted transmissions. The system
network further provides an adaptive registration feature for mobile units which controls the registration
operation by the mobile units to maximize information throughout.

Priority Data: US 89947697 19970724 A N; US 76045796 19961206 A B N; US 97391892 19921112 A 1Y;
Related Application(s): 08/760457 19961206 US ABANDONED; 07/973918 19921112 5590403 US
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--US Certificate of Correction: 19991123 a Certificate of Correction was issued for
this patent
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Legal Status:
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Application No: US 9310713 W
Filing Date: 19931112
I ssue/Publication Date: 19940707

[ no drawing available]

Abstract: (ENG) A two-way communication system for communication between a system network and a mobile
unit. The system includes a plurality of base transmitters and base receiversincluded in the network.
The base transmitters are divided into zonal assignments and broadcast in simulcast using multi-carrier
modulation techniques. The system network controls the base transmitters to broadcast in simulcast
during both systemwide and zonal time intervals. The system network dynamically alters zone
boundaries to maximise information throughput. The system aso uses a mobile unit which receives
messages from the network and transmits messages to the network. The mobile unit includes a switch
that allows a user to request the network to retransmit a received message that contains errors.
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BFBJCFCG CI CM GA GN ML MRNE SN TD TG;
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communication between a central network and mabile unit
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Application No: US 97391892 A
Filing Date: 19921112
Issue/Publication Date: 19961231

Abstract: (ENG) A two-way communication system for communication between a system network and a mobile
unit. The system network includes a plurality of base transmitters and base receiversincluded in the
network. The base transmitters are divided into zonal assignments and broadcast in simulcast using
multi-carrier modulation techniques. The system network controls the base transmitters to broadcast in
simulcast during both systemwide and zonal time intervals. The system network dynamically aters
zone boundaries to maximize information throughput. The preferred mobile unit includes a noise
detector circuit to prevent unwanted transmissions. The system network further provides an adaptive
registration feature for mobile units which controls the registration operations by the mobile unitsto
maximize information throughput.

Priority Data: US97391892 19921112 A Y;
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INC.;BELL INDUSTRIES, INC.;REEL/FRAME:019009/0529;
Effective date: 20070312;

Y ear of fee payment: 12;

MicroPatent Patent Index - an enhanced INPADOC database

399



USPTO Maintenance Report

Patent Bibliographic Data 03/08/2013 01:34 AM

Patent 5915210 Application | y099947¢

Number: Number:

Issue Date: | 06/22/1999 Filing Date: | 07/24/1997

Title: METHOD AND SYSTEM FOR PROVIDING MULTICARRIER SIMULCAST
' TRANSMISSION

Status: 4th, 8th and 12th year fees paid Entity: LARGE

Wlndqw N/A Surcharge N/A Expiration: N/A

Opens: Date:

Fee Amt Window not Surchg Amt Window not | Total Amt Window not

Due: open Due: open Due: open

Fee Code:

Surcharge

Fee Code:

Most recent | 12/22/2010 Payment of Maintenance Fee, 12th Year, Large Entity.

events (up to |12/22/2006 Payment of Maintenance Fee, 8th Year, Large Entity.

7). 12/20/2002 Payment of Maintenance Fee, 4th Year, Large Entity.
--- End of Maintenance History ---

Address for |VERIZON

fee purposes: PATENT MANAGEMENT GROUP
1320 North Court House Road
9th Floor
ARLINGTON VA 22201-2909

400



	1997-07-24  US File History 5,915,210
	1996-12-06  Transaction History 08/760,457
	1997-07-24  Transaction History 5,915,210
	1997-07-24  Issue Information including classification, examiner, name, claim, renumbering, etc. 
	1997-07-24  Index of Claims
	1997-07-24  Search information including classification, databases and other search related notes
	1999-06-22  US Patent 5,915,210
	1996-12-06  Application
	1996-12-06  Specification
	1996-12-06  Claims
	1996-12-06  Oath or Declaration filed
	1996-12-06  Drawings
	1996-12-06  Preliminary Amendment
	1996-12-06  Specification
	1996-12-06  Claims
	1996-12-06  Applicant Arguments/Remarks Made in an Amendment
	1996-12-06  Drawings
	1996-12-06  Petition Re: Under 37 C.F.R. § 1.48(b)

	1997-04-25  Notice of Allowance
	1997-04-25  Notice of Allowability (PTO-37)
	1997-04-25  List of references cited by examiner
	1997-04-25  Notice of Formal Drawings Required 
	1997-04-25  Notice of Allowance and Fees Due (PTOL-85)

	1998-03-25  Abandonment
	1997-05-06  Applicant Communication Re: Abstract
	1997-07-24  Amendment
	1997-07-24  Request for Continued Examination (RCE)

	1997-09-12  Amendment
	1997-09-12  Amendment Submitted/Entered with Filing of CPA/RCE  
	1997-09-12  Claims
	1997-09-12  Applicant Arguments/Remarks Made in an Amendment

	1997-09-12  Information Disclosure Statement (IDS) Filed 
	1997-09-12  List of References cited by applicant and considered by examiner
	1997-12-19  Information Disclosure Statement (IDS) Filed 
	1997-12-19  List of References cited by applicant and considered by examiner
	1998-04-16  Notice of Allowance
	1998-04-16  Notice of Allowability (PTO-37)
	1998-04-16  Notice of Allowance and Fees Due (PTOL-85)

	1998-06-16  Issue Fee Payment (PTO-85B)
	1998-06-16  Drawings
	1998-07-23  USPTO Communication Re: Notice of Drawing Requirements
	1998-07-23  Notice of Formal Drawings Required 
	1998-08-14  Drawings
	1998-09-23  Response to Amendment under Rule 312
	1999-01-06  Applicant Communication Re: Status Inquiry
	1999-06-22  USPTO Grant
	1999-08-09  Request for Certificate of Correction
	1999-10-27  Certificate of Correction - Post Issue Communication
	2000-11-21  USPTO Communication Re: Change of Address/Power of Attorney
	2013-03-08  Family and Legal Status Report – FREE
	2013-03-08  USPTO Maintenance Report

