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GCSD-1494 (51360)

WIRELESS COMMUNICATIONS SYSTEM INCLUDING A WIRELESS
DEVICE LOCATOR AND RELATED METHODS

Field of the Invention

[0001] The present invention relates to the field of
wireless communications systems, and, more particularly,

to wireless location devices and related methods.

Background of the Invention

[0002] Wireless location techniques are used in
numerous applications. Perhaps the most basic of these
applications is for locating lost articles. By way of
example, published U.S. patent application no.
2003/0034887 to Crabtree et al. discloses a portable
article locator system for locating lost articles such as
glasses, keys, pets, television remotes, etc. More
particularly, a wireless transceiver is attached to a
person, animal, or other object. A handheld locator
transmits a locator signal to the wireless transceiver
which includes a unique address code of the transceiver.
If the received code matches that stored by the wireless

transceiver, it sends a return signal back to the locator
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device. The locator device uses the return signal to
determine the distance and/or direction to the wireless
transceiver from the user’s location.

[0003] The locator device includes an antenna array
which includes a plurality of omni-directional antennas.
The locator unit determines the bearing to the wireless
transceiver by switching between antennas in the antenna
array and using Doppler processing to determine a
direction of a wireless signal received from the
transceiver. The distance to the wireless transmitter is
also determined based upon the reception of the wireless
signal at each of the antennas of the antenna array.
Furthermore, in one embodiment, which is intended to
avoid interference between two or more locators in a
common area, a plurality of locator signals may be sent
from a locator at a standard repetition rate. The
locator’s receiver then only listens for responses during
predetermined windows following each transmission.

[0004] In contrast, in some applications it is
desirable to determine the location of an unknown signal
transmitter. U.S. Patent No. 5,706,010 to Franke
discloses such a system in which a transmitter locator
receives a signal from the unknown signal transmitter and
processes the signal to determine a bearing to the
unknown signal transmitter. The transmitter locator then
sends an interrogating signal to the unknown signal
transmitter. Upon receiving the interrogating signal, the
unknown signal transmitter heterodynes the interrogation
signal with its own carrier signal to generate an
intermodulation return signal. A processor of the

transmitter locator measures the round-trip transit time

2



GCSD-1494 (51360)

from the transmission of the interrogation signal to the
reception of the intermodulation return signal. A range
to the unknown signal transmitter is then calculated
based upon the round-trip transit time.

[0005] Still another application in which locating a
wireless communications device is often necessary is in
cellular telephone networks. That is, it may be necessary
to locate particular cellular telephone users for law
enforcement or emergency purposes, for example. U.S.
Patent No. 6,292,665 to Hildebrand et al., which is
assigned to the present assignee, discloses a method for
geolocating a cellular phone initiating a 911 call. A
base station transceiver transmits a supervisory audio
tone (SAT), which is automatically looped back by the
calling cellular phone. Returned SAT signals are
correlated with those transmitted to determine the range
of the cellular phone. In addition, incoming signals from
the cellular phone, such as the returned SAT signals, are
received by a phased array antenna and subjected to angle
of arrival processing to determine the direction of the
cellular phone relative to the base station. The cellular
phone is geolocated based upon the angle of arrival and
the range information. A correction factor provided by
the manufacturer of a given cellular telephone is used to
account for the loopback path delay through the phone.
[0006] One additional area in which wireleés device
location can be important is in wireless networks, such
as wireless local area networks (WLANs) or wide area
networks (WANs), for example. A typical prior art
approach to locating terminals within a WLAN includes

locating a plurality of receivers at fixed locations

3



GCSD-1494 (51360)

within a building, for example, and then determining
(i.e., triangulating) the position of a terminal based
upon a signal received therefrom at each of the
receivers.

[0007] Another prior art approach for wireless
terminal location is to use a direction finding (DF)
device which includes a directional antenna for receiving
signals when pointed in the direction of a transmitting
node. An example of a portable DF device for WLANs is the
Yellowjacket 802.11la wi-fi analysis system from Berkeley
Varitronics. This device uses a passive DF technique,
i.e., it does not solicit any signals from a terminal but
instead waits for the terminal to transmit signals before
it can determine the direction of the transmission.

[0008] Despite the advantages of such prior art
wireless communications device locators, additional
wireless location features may be desirable in various

applications.

Summary of the Invention

[0009] In view of the foregoing background, it is
therefore an object of the present invention to provide a
wireless communications device locator which provides
enhanced location features and related methods.

[0010] This and other objects, features, and
advantages in accordance with the present invention are
provided by a wireless communications system which may
include a plurality of wireless communications devices
each having a device type associated therewith from among
a plurality of different device types. Further, each

device type may have a known device latency associated
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therewith. The system may also include a wireless device
locator. More particularly, the wireless device locator
may include at least one antenna and a transceiver
connected thereto, and a controller for cooperating with
the transceiver for transmitting a plurality of location
finding signals to a target wireless communications
device from among the plurality of wireless
communications devices. The target wireless
communications device may transmit a respective reply
signal for each of the location finding signals.

[0011] Additionally, the controller of the wireless
device locator may also cooperate with the transceiver
for receiving the reply signals, and it may determine a
propagation delay associated with the transmission of
each location finding signal and the respective reply
signal therefor. This may be done based upon the known
device latency of the target wireless communications
device. As such, the controller may estimate a range to
the target wireless communications device based upon a
plurality of determined propagation delays.

[0012] In other words, the wireless device locator
advantageously provides active range finding. In other
words, the wireless device locator prompts the target
wireless communications device to send reply signals
using the location finding signals, rather than passively
waiting until the target wireless communications device
begins transmitting. This allows for quicker and more
efficient device location.

[0013] Furthermore, by estimating the range based upon
a plurality of propagation delays, the wireless device

locator mitigates the effects of variations in the device
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latency time. That is, while the target wireless
communication device ﬁas a known device latency, there
will necessarily be some amount of variance from one
transmission to the next. Using a plurality of
propagation delays associated with different
transmissions provides a significantly more accurate
approximation of the device latency time and, thus, a
more accurate range estimation. By way of example, the

controller may estimate the range based upon an average

(e.g., mean, median, mode, etc.) of the propagation
delays.
[0014] In addition, each wireless communications

device may have a unique identifier (UID) associated
therewith, and the controller may insert the UID for the
target wireless communications device in each of the
location finding signals. Furthermore, the target
wireless communications device may generate respective
reply signals based upon the UID in the location finding
signals. That is, the target wireless communications
device will act upon the location finding signals because
these signals include its UID, whereas the other wireless
communications device will not.

[0015] The target wireless communications device may
generate unsolicited signals including the UID thereof.
As such, the controller may cooperate with the
transceiver to receive at least one unsolicited signal
from the target device, ahd the controller may also
determine the UID for the target device from the at least
one unsolicited signal. Thus, if the UID of a target
wireless communications device is not already known, the

wireless device locator may passively “listen” for
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unsolicited signals therefrom (i.e., signals that the
wireless communications device did not solicit) and
determine the UID based thereon.

[0016] Additionally, the controller may also determine
the device type of the target wireless communications
device based upon the UID. By way of example, the UlIDs
may include media access control (MAC) addresses of
respective wireless communications devices. Accordingly,
the controller may determine the device type of the
target wireless communications device based upon the MAC
address in some applications.

[0017] In accordance with another advantageous aspect
of the invention, the at least one antenna may be a
plurality of antennas, and the controller may cooperate
with the plurality of antennas to determine a bearing to
the target wireless communications device based upon at
least one of the received reply signals. More
particularly, the bearing may be a three-dimensional
bearing, which may be particularly useful for locating
wireless communications devices within a multi-story
building, for example. In particular, the antenna(s) may
be one or more directional antennas, for example.
Further, the wireless device locator may further include
a portable housing carrying the at least one antenna, the
transceiver, and the controller.

fo018] The wireless device locator may be used with
numerous type of wireless communications device. For
example, the wireless communications devices may be
wireless local area network (WLAN) devices, mobile ad-hoc
network (MANET) devices, and cellular communications

devices.
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[0019] A method aspect of the invention is for
locating a target wireless communications device from
among a plurality of wireless communications devices,
such as those discussed briefly above. The method may
include transmitting a plurality of location finding
signals to the target wireless communications device, and
receiving a respective reply signal for each of the
location finding signals therefrom. The method may
further include determining a propagation delay
associated with the transmission of each location finding
signal and the respective reply signal therefor based
upon the known device latency of the target wireless
communications device. As such, a range to the target
wireless communications device may be estimated based

upon a plurality of determined propagation delays.

Brief Description of the Drawings

[0020] FIG. 1 is schematic block diagram of a wireless
communications system in accordance with the present
invention including a wireless local area network (WLAN)
and wireless device locator for locating WLAN devices
thereof.

[0021] FIG. 2 is a schematic block diagram generally
illustrating the components of the wireless device
locator of FIG. 1.

[0022] FIG. 3 is a graph illustrating the signal
propagation delay and device latency components used by
the controller of FIG. 2 to estimate range.

[0023] FIG. 4 is a schematic block diagram
illustrating an embodiment of the wireless device locator

of FIG. 2 for a WLAN implementation.
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[0024] FIG. 5 is a schematic block diagram
illustrating in greater detail an embodiment of the
transceiver of the wireless device locator of FIG. 4.
[0025] FIGS. 6 and 7 are histograms illustrating range
estimation test results performed using the wireless
device locator of FIG. 4.

[0026] FIG. 8 is a graph illustrating bearing
determination in accordance with the present invention.
[0027] FIGS. 9 and 10 are schematic block diagrams
illustrating alternate embodiments of the wireless
communications system of FIG. 1 including a mobile ad-hoc
network (MANET) and a cellular network, respectively.
[0028] FIG. 11 is a flow diagram illustrating a
wireless device location method in accordance with the

present invention.

Detailed Description of the Preferred Embodiments

[0029] The present invention will now be described
more fully hereinafter with reference to the accompanying
drawings, in which preferred embodiments of the invention
are shown. This invention may, however, be embodied in
many different forms and should not be construed as
limited to the embodiments set forth herein. Rather,
these embodiments are provided so that this disclosure
will be thorough and complete, and will fully convey the
scope of the invention to those skilled in the art. Like
numbers refer to like elements throughout, and prime and
multiple prime notation are used to indicate similar
elements in different embodiments.

[0030] Referring initially to FIGS. 1 and 2, a

wireless communications system 30 illustratively includes
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a wireless local area network (WLAN) 31 and a wireless
location device 32. The WLAN 31 illustratively includes
an access point 33 (e.g., a server) and a plurality of
WLAN devices or terminals which communicate therewith
wirelessly, such as the laptop computers 34, 35, and the
desktop computer 36. Various WLAN protocols may be used
in accordance with the present invention for such
wireless communications (e.g., IEEE 802.11, Bluetooth,
etc.), as will be appreciated by_those of skill in the
art. Moreover, it will also be appreciated that
additional access points and/or other numbers of wireless
communications devices may be used, even though only a
few number thereof are shown for clarity of illustration.
Further, numerous other types of WLAN enabled wireless
communications devices (e.g., personal data assistants,
etc.) may also be used, as will be further appreciated by
those skilled in the art.

[0031] Each wireless communications device 34-36 in
the WLAN 31 has a device type associated therewith from
among a plurality of different device types. More
particularly, the device type may signify the particular
manufacturer and/or model of a given WLAN card or chip
set used therein. In some embodiments, it may also
signify the standard the device complies with (e.g., IEEE
802.11).

[0032] The device type is important in that different
device types will have known device latencies associated
therewith. For example, different WLAN cards or chip sets
will have a certain latency associated with the time they
take to process a received signal and generate an

acknowledgement reply thereto. These delay times may be

10

13



GCSD-1494 (51360)

fairly consistent across different models from a same
manufacturer, or they may vary significantly.
Additionally, WLAN protocols such as IEEE 802.11 have a
specified interframe spacing associated therewith, as
will be appreciated by those skilled in the art. Thus, in
circumstances where the interframe spacing requirements
are closely adhered to, the latency of a given WLAN card
or chip set will be substantially equal to the interframe
spacing.

[0033] The wireless device locator 32 illustratively
includes an antenna 39 and a transceiver 41 connected
thereto, as well as a controller 42 connected to the
transceiver. These components may conveniently be carried
by a portable housing 43 in some embodiments, although
they could be implemented in a more stationary
embodiment, if desired. In the illustrated example, the
antenna 39 is a directional antenna, although omni-
directional antennas may also be used, as will be
appreciated by those skilled in the art. It will also be
appreciated that various antenna/transceiver combinations
may be used. As will be discussed further below, more
than one antenna may be used in certain embodiments to
provide bearing determination capabilities, and separate
transceivers may optionally be used for respective
antennas, if desired.

[0034] Operation of the wireless device locator 32
will now be described with reference to FIG. 3. The
controller 42 cooperates with the transceiver 41 for
transmitting a plurality of location finding signals to a
target wireless communications device to be located from

among the plurality of wireless communications devices.
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In the present example, the laptop 34 is the target
device.

[0035] As will be appreciated by those skilled in the
art, each WLAN device 34-36 in the network 31 will have a
unique identifier (UID) associated therewith which is
used in signals transmitted between the respective
devices and the access point 33. The UID distinguishes
the devices 34-36 from one another so that each device
only acts upon or responds to signals intended for it,
and so the access point 33 knows which device it is
receiving signals from.

[0036] Depending upon a given implementation, the
wireless locator device 32 may or may not know the UID of
the target device 34 before hand. For example, in some
embodiments the wireless device locator 32 could download
the UID from the access point 33 (either wirelessly or
over a wired network connection, for example). This may
be the case when trying to locate a node in a LAN where
the node is already registered with the network. However,
if the UID is not known, the wireless device locator 32
may passively listen to the target device 34 for
unsolicited signals being transmitted therefrom. This
feature may be advantageous for law enforcement
applications, or for locating an interfering node that is
not registered with a particular network but causes
interference therewith, for example. By “unsolicited”
signals it is meant that these signals are not solicited
by the wireless device locator 32 itself, although such
signals may have been solicited from another source

(e.g., the access point 33).

12

15



GCSD-1494 (51360)

[0037] The controller 42 cooperates with the
transceiver 41 to receive one or more of the unsolicited
signals, and the controller determines the UID for the
target device 34 therefrom. Of course, the method by
which the controller 42 determines the UID from the
unsolicited signal will depend upon the given
implementation, and whether or to what degree such
signals are encrypted.

[0038] Additionally, the controller 42 may also
determine the device type of the target wireless
communications device 34 based upon the UID thereof. By
way of example, the UIDs may include media access control
(MAC) addresses of respective wireless communications
devices. The MAC addresses may be specific to a
particular type of device manufacturer, or indicate a
particular operational protocol with which the device is
operating, as will be appreciated by those skilled in the
art. Accordingly, the controller may determine the device
type of the target wireless communications device 34
based upon the MAC address thereof in some applications.
[0039] As such, to locate the target device 34, the
controller inserts the UID therefor in each of the
location finding signals. By way of example, the location
finding signal may include the UID of the target device
34 in a header packet and a valid but empty data packet.
This will force the target device 34 to generate a reply
signal acknowledging receipt of the location finding
signal (i.e., an ACK signal). Of course, various other
location finding signals could be used to cause the
target terminal 34 to generate an ACK signal, as will be

appreciated by those skilled in the art. The controller
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42 cooperates with the transceiver 41 for receiving the
reply signals from the target device 34 via the antenna
39. The location finding signals and reply signals may be
radio frequency (RF), microwave, optical, or other
suitable types of signals, as will be appreciated by
those skilled in the art.

[0040] The controller 42 determines the propagation
delay associated with the transmission of each location
finding signal and the respective reply signal therefor,
and it uses this propagation delay to estimate a range to
the target device 34. However, the propagation delay has
to first be determined based upon the total round trip
time from the sending of the location finding signal to
the reception of the respective reply signal.

[0041] The total round trip time will include several
components. Referring more particularly to FIG. 3, the
first component is the time associated with transmitting
a location finding signal 45, which is illustrated with
an arrow. That is, this is the time from the beginning of
the location finding signal transmission (time ty) to end
thereof (time t,). Two time axes are shown in FIG. 3. The
top or upper axis represents events that occur at the
target device 34, while the bottom or lower axis
represents events that occur at the wireless device
locator 32.

[0042] The second component of the round trip time is
the propagation delay or time tpp; it takes for the
location finding signal 45 to travel from the wireless
device locator 32 to the target device 34 (i.e., from
time t; to t;). The third component of the round trip time

is the device latency tp. of the target device 34 (i.e.,
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form time t; to t3). This is the time it takes the target
device 34 to receive, process, and transmit a reply
signal 46 responsive to the location finding signal 45.
The final components of the round trip time are
propagation delay tppz Of the reply signal 46 (i.e., from
time t; to t4), and the reception time thereof by the
wireless device locator 32 (i.e., from time t4 to ts).
[0043] The controller 42 will know the times
associated with the transmission of the location finding
signal 45 (i.e., from time tg to t;), as well as the time
associated with the reception of the reply signal 46
(i.e., from time t4 to ts) for each round trip, since
these can be readily measured by the controller. The
quantities that the controller 42 will not know are the
propagation delays tppy, tppz and the actual device latency
toL -

[0044] Yet, as noted above, the controller 42 will
have access to the known device latency (i.e., a mean
latency) for the given device type of the target device
34, which provides a close approximation of the actual
device latency tp,. The known device latency could be a
measured value based upon collected data, it could be
provided by manufacturers, or it could be based upon a
value set in a communications standard, as discussed
above, for example.

[0045] As will be appreciated by those skilled in the
art, the actual device latency will likely vary somewhat
from one transmission to the next for any wireless
communications device, potentially by as little as a few
nanoseconds to a few microseconds, depending upon device

configurations, processing loads, etc. Accordingly, a
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close approximation of the total propagation delay (i.e.,
time tppy + time tpp2) may therefore be obtained by
substituting the known device latency for the actual
device latency tp,, and subtracting this value from the
time between times t; and ts. Dividing the total
propagation delay by two (since both propagation delays
may be considered equal or substantially equal for a
stationary or relatively slow moving target device 34)
and multiplying this by the speed of light gives the
estimated distance to the target device 39, based upon
the single propagation delay associated with the signal
pair 45, 46.

[0046] Yet, as noted above, device latencies tend to
vary from one transmission to the next. Since the
location finding signals and reply signals are traveling
at the speed of light, such variances can make a
significant difference in the estimated distances. More
particularly, light travels approximately 1000 ft. in one
microsecond. Thus, if the device latency varies by one
microsecond from one transmission to the next, the
estimated distance to the target device 34 would
similarly vary by 1000 ft. or so, which likely will be an
unacceptable accuracy for many applications.

[0047] In accordance with the present invention, the
controller 42 advantageously estimates‘the range to the
target device 34 not solely based upon a single measured
propagation delay, but rather upon a plurality thereof.
More particularly, by estimating the range based upon a
plurality of propagation delays, the wireless device
locator 32 mitigates the effects of the variations in the

actual device latency time. This provides a significantly
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more accurate approximation of the device latency time
and, thus, a more accurate range estimation. By way of
example, the controller 42 may estimate the range based
upon an average of the propagation delays, though other
suitable statistical functions may also be used (e.g.,
mean, median, mode, etc.). Of course, it should be noted
that the average may be taken on the entire round trip
delay instead of first subtracting out the known device
latency as described above. That is, the same result may
be obtained by first taking the average and then
subtracting out the known device latency, as will be
appreciated by those skilled in the art.

[0048] An exemplary embodiment of the present
invention is now described with reference to FIGS. 4 and
5. The wireless device locator 32’ may use a personal
data assistant (PDA) as the controller 42’, although a
personal computer (PC) or other suitable computing device
may also be used. More particularly, the PDA 42’
illustratively includes a graphical user interface (GU1)
50’, and a received signal strength indication (RSSI)
processing module 51’ for cooperating with the
transceiver 41’ to perform above-described range
estimation processing operations. More particularly, the
RSSI module 51’ may be implemented as a software module
which is run on the PDA 42’, as will be appreciated by
those skilled in the art, and which cooperates with the
GUI to provide range estimates to a user.

[0049] The PDA 50’ also illustratively includes a
battery 52’, which may conveniently be used for powering
the various transceiver 41’ components, as shown. Of

course, it will be appreciated that separate batteries
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may be used, or one or more components of the wireless
device locator 32’ may be powered by an external (e.g.,
AC) source. The transceiver 41’ operates in accordance
with the IEEE 802.11lb standard and includes a MAC-less
802.11b radio 58’ and a field-programmable gate array
(FPGA) 53’ connected thereto. The FPGA 53’ illustratively
includes a packet building module 54’, a radio
configuration module 55’, a receiver filtering module
56’, and a simple MAC processing module 57’ for
processing the location finding signals and reply signals
and communicating with the radio 53’ in accordance with
the 802.11b standard, as will be appreciated by those
skilled in the art.

[0050] More specifically, the MAC-less radio 58’ may
be a GINA model RF module from GRE America, Inc., and the
FPGA 53’ may be a module EPXA10 from Altera Corp. The
hardware components of the FPGA 53’’ illustratively
include an ARM922T processor Gb”, block RAM 61’7
therefor, a serial/universal serial bus (USB) interface
62’’, and a programmable logic section 63’‘’. Additional
circuitry including an oscillator 64’‘’, power management
circuitry (i.e., regulators, microprocessor supervisor,
etc.) 65’’, and a programmable read-only memory

(PROM) /boot flash memory 66’’ are connected thereto as
shown, as will be appreciated by those skilled in the
art.

[0051] Referring now to FIGS. 6-7, a test was
conducted in accordance with the present invention in
which approximately 1500 location finding signals were
transmitted to a stationary wireless IEEE 802.11 device.

The time it took to receive the reply signal was measured
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by ticks of an internal clock of the controller 42, where
each tick represents 7.567 ns. From FIG. 6 it may be seen
that the reply signals from the target device were
returned within between about 20,960 and 21,045 clock
ticks, where the transmission of the respective location
signals each began at 0 clock ticks. Moreover, if this
range is divided into equal sections or bins, the
frequency (i.e., number) of round trip times that fell
within each of the bins is shown in FIG. 7.

[0052] Plotting various statistical functions of the
measured clock tick samples (such as the mean and the
mode) versus the known distance to the target device
allowed statistical curve-fitting to take place, as shown
in FIG. 6. It was determined from the test results that
taking the mean of the samples provided the most accurate
range estimation. More particularly, the ranges to
several 802.11lb target devices at varying distances were
estimated using this approach, and the worst case error
for the estimated range was never more than 20 ft.
Preferably, the location finding signals are transmitted
over a relatively short interval (a few seconds or less)
so that if the target device is moving the accuracy of
the results will not be significantly diminished. Of
course, various numbers of location finding signals and
transmission intervals may be used depending upon the
particular implementation, as will be appreciated by
those skilled in the art.

[0053] In accordance with another advantageous aspect
of the invention, multiple antennas 39a’’, 39b’’ (FIG. 5)
may be used to provide target bearing in addition to the

estimated range. Referring more particularly to FIG. 8,
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bearing determination in the case where the antennas
39a’’, 39b’’ are directional antennas will now be
described. The antennas 39a’’, 39b’’ have respective
reception patterns 70a, 70b, which may be orthogonal to
one another (i.e., the former is directed along the x-
axis, while the latter is directed along the y-axis).
[0054] The target device is at a point P, which is
within the reception patterns 70a, 70b. Each of the
antenna gain patterns 70a and 70b can be measured and
known to the locator, and represented by gain functions
G1(®) and G2(6) where © represents the angle of deviation
from a particular reference direction.

[0055] As such, to determine the line of bearing to
the target device, the received signal strength is
measured from each of the antennas 70a, 70Db,
respectively. Based upon this information, the controller
42’ may then find the angle 6. using the relationship
Gl(6.) - G2(6.) = Pl - P2, where Pl and P2 is the received
signal power off antenna 1 and antenna 2, respectively.
In other words, the difference in the signal strength
received between the two antennas (Pl - P2) should equal
the difference in the antenna gain of the two antennas at
the angle of the line of bearing (G1(8.) - G2(6.)) Thus,
thetarget line of bearing to the target device is at 6.
It should be noted that it is possible that more than one
angle © may satisfy the relationship G1(6.) - G2(6.) = P1
- P2. These multiple angles represent a line of bearing
ambiguity that can easily be resolved by making multiple
measurements, as can be appreciated by those skilled in

the art.
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[0056] As noted above, more than one transceiver 41’
may be used in certain embodiments, which would allow
signal strength measurements to be taken based upon a
same reply signal from the target device. However, if
only a single transceiver 41’ is used, the controller 42’
may alternate which antenna 70a, 70b is receiving and
measure the received signal strength of successive
signals, for example. Moreover, the bearing may be
determined in three dimensions, if desired, which may be
particularly useful for locating wireless communications
devices within a multi-story building, for example, as
will be appreciated by those skilled in the art.

[0057] While the present invention has been described
above with reference to a WLAN wireless device locator
32’, it will be appreciated by those skilled in the art
that it may also be used in other wireless communications
systems with other types of wireless communications
devices. Referring more particularly to FIG. 9, a mobile
ad-hoc network (MANET) system 90 illustratively includes
a wireless device locator 92 including an antenna 99,
such as those described above, and a MANET 91. More
particularly, the MANET includes MANET nodes or devices
93-96, of which the node 94 is the target node in the
illustrated example. Here, the wireless device locator 92
performs range and/or bearing estimation in the same
manner described above, except that it will operate in
accordance with the appropriate MANET protocol used
within the system 90, as will be appreciated by those
skilled in the art.

[0058] Another embodiment is illustrated in FIG. 10,

in which a wireless device locator 102 having an antenna
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109 is used within a cellular communications system 100
for locating cellular devices (e.g., cellular telephones)
104-106 in cellular network 101. The cellular devices
104-106 place and receive calls via a cellar tower 103,
as will be appreciated by those skilled in the art. In
the illustrated example, the target device is the cell
phone 104. Here again, the wireless device locator 102
will communicate using the appropriate operating protocol
being used in the cellular network 101 (e.g., code-
division multiple access (CDMA), short message service
(SMS), etc.), as will be appreciated by those skilled in
the art.

[0059] Turning now additionally to FIG. 11, a method
aspect of the invention is for locating a target wireless
communications 34 device from among a plurality of
wireless communications devices 34-36. Beginning at Block
110, if the UID for the target device 34 is unknown, the
controller 42 may determine the UID from unsolicited
signals transmitted by the target device, for example, as
described above (Block 112). Of course, in some
embodiments, the controller 42 may download the signals
from a network access point 33, etc., as also described
above.

[0060] Once the UID for the target wireless
communication device 34 is known, location finding
signals are transmitted to the target wireless
communications device, at Block 113, and respective reply
signals for each of the location finding signals are
received therefrom, at Block 114. If the device type
(and, thus, the known device latency) are known, at Block

115, then the propagation delay associated with the
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transmission of each location finding signal and the
respective reply signal therefor is determined based upon
the known device latency of the target wireless
communications device 34, at Block 116. As such, a range
to the target wireless communications device 34 is
estimated based upon a plurality of determined
propagation delays (Block 117), as previously discussed
above, thus concluding the illustrated method (Block
118) .

{0061) Of course, if the device type is unknown, the
controller 42 may determine the device type from the

" reply signal (Block 119), as discussed above, or by other
suitable methods which will be appreciated by those
skilled in the art. It should be noted that while this
step is shown as occurring after the receipt of the reply
signals in the illustrated example, the device type
determination may be performed prior thereto, such as
while determining the UID, for example.

[0062] Many modifications and other embodiments of the
invention will come to the mind of one skilled in the art
having the benefit of the teachings presented in the
foregoing descriptions and the associated drawings.
Therefore, it is understood that the invention is not to
be limited to the specific embodiments disclosed, and
that modifications and embodiments are intended to be

included within the scope of the appended claims.
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THAT WHICH IS CLAIMED IS:

1. A wireless communications system
comprising:

a plurality of wireless communications devices
each having a device type associated therewith from among
a plurality of different device types, and each device
type having a known device latency associated therewith;
and

a wireless device locator comprising

at least one antenna and a transceiver
connected thereto, and

a controller for cooperating with said
transceiver for transmitting a plurality of
location finding signals to a target wireless
communications device from among said plurality
of wireless communications devices;

said target wireless communications device
transmitting a respective reply signal for each of said
location finding signals;

said controller of said wireless device locator
also for

cooperating with said transceiver for
receiving the reply signals,

determining a propagation delay associated
with the transmission of each location finding
signal and the respective reply signal therefor
based upon the known device latency of said

target wireless communications device, and
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estimating a range to said target wireless
communications device based upon a plurality of

determined propagation delays.

2. The wireless communications system of
Claim 1 wherein said controller estimates the range based

upon an average of the propagation delays.

3. The wireless communications system of
Claim 1 wherein each wireless communications device has a
unique identifier (UID) associated therewith; wherein
said controller inserts the UID for said target wireless
communications device in each of the location finding
signals; and wherein said target wireless communications
device generates respective reply signals based upon the

UID in the locations signals.

4. The wireless communications system of
Claim 3 wherein said target wireless communications
device generates unsolicited signals including the UID
thereof; wherein said controller cooperates with said
transceiver to receive at least one unsolicited signal
from said target device; and wherein said controller
determines the UID for said target wireless
communications device from the at least one unsolicited

signal.

5. The wireless communications system of
Claim 4 wherein said controller determines the device
type of said target wireless communications device based

upon the UID thereof.
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6. The wireless communications system of
Claim 5 wherein the UIDs comprise media access control
(MAC) addresses of respective wireless communications
devices, and wherein said controller determines the
device type of said target wireless communications device

based upon the MAC address thereof.

7. The wireless communications system of
Claim 1 wherein said at least one antenna comprises a
plurality of antennas; and wherein said controller
cooperates with said plurality of antennas to determine a
bearing to said target wireless communications device

based upon at least one of the received reply signals.

8. The wireless communications system of
Claim 7 wherein the bearing is a three-dimensional

bearing.

9. The wireless communications system of
Claim 1 wherein said at least one antenna comprises at

least one directional antenna.

10. The wireless communications system of
Claim 1 wherein said wireless device locator further
comprises a portable housing carrying said at least one

antenna, said transceiver, and said controller.

11. The wireless communications system of
Claim 1 wherein said wireless communications devices

comprise wireless local area network (WLAN) devices.
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12. The wireless communications system of
Claim 1 wherein said wireless communications devices

comprise mobile ad-hoc network (MANET) devices.

13. The wireless communications system of
Claim 1 wherein said wireless communications devices

comprise cellular communications devices.

14. A wireless communications system
comprising:
a plurality of wireless local area network
(WLAN) devices each having a device type associated
therewith from among a plurality of different device
types, and each device type having a known device latency
associated therewith; and
a wireless device locator comprising
at least one antenna and a transceiver
connected thereto, and
a controller for cooperating with said
transceiver for transmitting a plurality of
location finding signals to a target WLAN
device from among said plurality of WLAN
devices;
said target WLAN device transmitting a
respective reply signal for each of said location finding
signals; _
said controller of said wireless device locator
also for
cooperating with said transceiver for

receiving the reply signals,
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determining a propagation delay associated
with the transmission of each location finding
signal and the respéctive reply signal therefor
based upon the known device latency of said
target WLAN device, and

estimating a range to said target WLAN
device based upon an average of a plurality of

determined propagation delays.

15. The wireless communications system of
Claim 14 wherein each WLAN device has a unique identifier
(UID) associated therewith; wherein said controller
inserts the UID for said target WLAN device in each of
the location finding signals; and wherein said target
WLAN device generates respective reply signals based upon

the UID in the locations signals.

16. The wireless communications system of
Claim 15 wherein said target WLAN device generates
unsolicited signals including the UID thereof; wherein
said controller cooperates with said transceiver to
receive at least one unsolicited signal from said target
WLAN device; and wherein said controller determines the
UID for said target WLAN device from the at least one

unsolicited signal.
17. The wireless communications system of
Claim 16 wherein said controller determines the device

type of said target WLAN device based upon the UID

thereof.
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18. The wireless communications system of
Claim 17 wherein the UIDs comprise media access control
(MAC) addresses of respective WLAN devices, and wherein
said controller determines the device type of said target

WLAN device based upon the MAC address thereof.

19. The wireless communications system of
Claim 14 wherein said at least one antenna comprises a
plurality of antennas; and wherein said controller
cooperates with said plurality of antennas to determine a
bearing to said target WLAN device based upon at least

one of the received reply signals.

20. A wireless device locator for locating a
target wireless communications device comprising:
at least one antenna and a transceiver
connected thereto; and
a controller for
cooperating with said transceiver for
transmitting a plurality of location finding
signals to the target wireless communications
device and receiving a respective reply signal
therefrom for each of said location finding
signals,
determining a propagation delay associated
with the transmission of each location finding
signal and the respective reply signal therefor
based upon a known device latency of the target

wireless communications device, and

29

32



GCSD-1494 (51360)

estimating a range to the target wireless
communications device based upon a plurality of

determined propagation delays.

21. The wireless device locator of Claim 20
wherein said controller estimates the range based upon an

average of the propagation delays.

22. The wireless device locator of Claim 20
wherein the target wireless communications device has a
unique identifier (UID) associated therewith; wherein
said controller inserts the UID for the target wireless
communications device in each of the location finding
signals; and wherein the target wireless communications
device generates respective reply signals based upon the

UID in the locations signals.

23. The wireless device locator of Claim 22
wherein the target wireless communications device
generates unsolicited signals including the UID thereof;
wherein said controller cooperates with said transceiver
to receive at least one unsolicited signal from the
target device; and wherein said controller determines the
UID for the target wireless communications device from

the at least one unsolicited signal.
24. The wireless device locator of Claim 20
wherein said at least one antenna comprises a plurality

of antennas; and wherein said controller cooperates with

said plurality of antennas to determine a bearing to the
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target wireless communications device based upon at least

one of the received reply signals.

25. The wireless device locator of Claim 20
wherein said at least one antenna comprises at least one

directional antenna.

26. The wireless device locator of Claim 20
wherein said wireless device locator further comprises a
portable housing carrying said at least one antenna, said

transceiver, and said controller.

27. The wireless device locator of Claim 20
wherein the target wireless communications device

comprises a wireless local area network (WLAN) device.

28. The wireless device locator of Claim 20
wherein the target wireless communications device

comprises a mobile ad-hoc network (MANET) device.

29. The wireless device locator of Claim 20
wherein the target wireless communications device

comprises a cellular communications device.

30. A method for locating a target wireless
communications device from among a plurality of wireless
communications devices, each wireless communications
device having a device type associated therewith from
among a plurality of different device types, and each
device type having a known device latency associated

therewith, the method comprising:
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transmitting a plurality of location finding
signals to the target wireless communications device, and
receiving a respective reply signal for each of the
location finding signals therefrom;

determining a propagation delay associated with
the transmission of each location finding signal and the
respective reply signal therefor based upon the known
device latency of the target wireless communications
device; and

estimating a range to the target wireless
communications device based upon a plurality of

determined propagation delays.

31. The method of Claim 30 wherein the
controller estimates the range based upon an average of

the propagation delays.

32. The method of Claim 30 wherein each
wireless communications device has a unique identifier
(UID) associated therewith; wherein the target wireless
communications device generates unsolicited signals
including the UID thereof; and further comprising:

receiving at least one unsolicited signal from
the target device;

determining the UID for the target wireless
communications device from the at least one unsolicited
signal; and

inserting the UID in the location finding

signals.
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33. The method of Claim 32 further comprising
determining the device type of the target wireless

communications device based upon the UID thereof.

34. The method of Claim 30 further comprising
determining a bearing to the target wireless
communications device based upon at least one of the

received reply signals.

35. The method of Claim 30 wherein the target
wireless communications device comprises a wireless local

area network (WLAN) device.

36. The method of Claim 30 wherein the target
wireless communications device comprises a mobile ad-hoc
network (MANET) device.

37. The method of Claim 30 wherein the target

wireless communications device comprises a cellular

communications device.
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WIRELESS COMMUNICATIONS SYSTEM INCLUDING A WIRELESS
DEVICE LOCATOR AND RELATED METHODS

Abstract of the Disclosure

A wireless communications system may include a
plurality of wireless communications devices and a
wireless device locator. More particularly, the wireless
device locator may include at least one antenna and a
transceiver connected thereto, and a controller for
cooperating with the transceiver for transmitting a
plurality of location finding signals to a target
wireless communications device from among the plurality
thereof. The target device may transmit a respective
reply signal for each of the location finding signals.
Additionally, the controller may also cooperate with the
transceiver for receiving the reply signals, and it may
determine a propagation delay associated with the
transmission of each location finding signal and the
respective reply signal therefor based upon a known
device latency of the target device. As such, the
controller may estimate a range to the target device

based upon a plurality of determined propagation delays.
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DECLARATION AND POWER OF ATTORNEY FOR PATENT
APPLICATION

Attorney Docket No.: GCSD-1494 (51360)
As a below named inventor, I hereby declare that:

My .residence, post office address and citizenship are as stated
below next to my name,

I believe I am the original, first and sole inventor (if only one
name is listed below) or an original, first and joint inventor
(if plural names are listed below) of the subject matter which is
claimed and for which a patent is sought on the invention
entitled: WIRELESS COMMUNICATIONS SYSTEM INCLUDING A WIRELESS
DEVICE LOCATOR AND RELATED METHODS, the specification of which:

{check one)
X is attached hereto

was filed on

as Application Serial No.

and was amended on

(if applicable)

I hereby state that I have reviewed and understand the contents
of the above-identified specification, including the claims, as
amended by any amendment referred to above. ’

I acknowledge the duty to disclose information which is material
to the examination of this application sn accordance with Title
37, Code of Federal Regulation, 1.56(a).

I hereby claim foreign priority benefits under 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
cextificate having a filing date before that of the application

on which priority is claimed:
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Prior Foreign Application(s)Priority Claimed

1 )

{Number) (Country) (Day/Month/Year Filed) Yes No
[ ) )
(Number) (Countxy) (Day/Month/Year Filed) Yee No
( 1l 1 ]
(Number) (Country) (Day/Month/Year Filed) Yes No

I 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:

(Appln Serial No.) (Filing Date) (Status)
(patented, pending. aban.)

(Appln Serial No.) (Filing Date) (Status)
‘ (patented, pending, aban.)

I 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, undexr Section 1001 of Title 18 of the
United States Code and that such willful false statements may

jeopardize the validity of the application or any patent issued
thereon.

.
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English Language Declaration

POWER OF ATTORNEY: As a named inventor, I hereby appoint the
following attorneys/patent agents to prosecute this application
and transact all business in the Patent and Trademark Office
connected thexewith: Christopher F. Regan, Reg. No. 34,906;
Herbert L. Allem, Reg. No. 25,322: David L. Sigalow, Reg. No.
3J6,006; Richard K. Warther, Reg. No. 32,180: Michael W. Taylor,
Reg. No. 43,182: Enrique Estevez, Reg. No. 37,823; Paul J.
Ditmyer, Reg. No. 40,455: Jobn F. Woodson, II, Reg. No. 45,236;
Charles E. Wands, Reg. No. 25,649; Jacqueline E. Hartt, Reg. No.
37,845; carl Napolitano, Reg. No. 37,405 and David L. Stewart,
Reg. No. 37.,578.

Send Correspondenca to:

CHRISTOPHER F. REGAN, ESQUIRE

ALLEN, DYER, DOPPELT, MILBRATH & GILCHRIST, P.A.
P.O. Box 3791

Orlando, Florida 32802-3791

Direct Telephone Calls to:

Christopher F. Regan
(407) 841-2330

Full name of first inventor: Thomas Jay BILLHARTZ

Ssein 22 Ly B . r/za//o ;
pe

Residence: Melbourn ., Fléri

Citizenship: Citizen of United States

Mailing_Address: 2355 Polonius Lane
Melbourne, Florida 32934
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Full name of second inventor: Vivek RRISHNA

I ) / /
e Y

Residence: Palm Bay, Florida
Citizenship: Citizen of Unitead States

Mailing Address: 1634 Palm Place Drive NE
Palm Bay, Florida 32905

Full name of third inventor: Steve KOPMAN

Inventor's

ey

Signature: __ Zsemo e : Date:

Residence: Melbourne, Florida
Citizenship: Citizen of United States

Mailing Address: 2299 windham Drive
Melbourne, Florida 32935
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10/767,794 BILLHARTZ ET AL.

Office Action Summary Examiner 1.7 (; Art Unit

Kamran Afshar, 571-272-7796 2681

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE _____ MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- I NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1) Responsive to communication(s) filed on _____
2a)[] This action is FINAL. 2b)[X This action is non-final.
3)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)X Claim(s) 1-29 is/are pending in the application.
4a) Of the above claim(s) is/fare withdrawn from consideration.
5[] Claim(s) ____is/are allowed.
6)X Claim(s) 1-2, 9-14, 20-21, 25-31, 35-37 is/are rejected.
7 Claim(s) 3-8 15-19, 22-24, 32-34 is/are objected to.
8)[] Claim(s) ____ are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)[_] The drawing(s) filed on is/are: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[]] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[C] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)(JAll  b)[J] Some * ¢)[] None of:
1.0 Certified copies of the priority documents have been received.
2.[] cCertified copies of the priority documents have been received in Application No. ___
3.0 cCopies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) X Notice of References Cited (PTO-892) 4) [ Interview Summary (PTO-413)

2) [] Notice of Draftsperson's Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. _.

3) X Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5) [] Netice of Informal Patent Application (PTO-152)
Paper No(s)/Mail Date 01/29/2004. 6)[ ] other:

U.S. Patent and Trademark Office
PTOL-326 (Rev. 7-05) Office Action Summary Part of Paper No./Mail Date 20060115
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Application/Control Number: 10/767,794 Page 2
Art Unit: 2681

DETAILED ACTION
Claim Rejections - 35 USC § 103
1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness
rejections set forth in this Office action:
(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the

invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

2. Claims 1-2, 9-14, 20-21, 25-31, 35-37 are rejected under 35 U.S.C. 103(a) as being unpatentable
over Deshpande (U.S. Pub. No.: 2004/0266348 A1) in view of Kuwahara (U.S. Pub. No.: 2003/0191604

Al).

With respect to claim 1, 14, 20, 30, Deshpande discloses a wireless communications system,
device, and / or method (i.e. cellular system, digital wireless system, Wireless LAN system and or short-
range and /or Wi-Fi system), a plurality of wireless communications devices each inherently having a
device type associated therewith from among a plurality of different device types (See e.g. Page 2, |
[0016]) and each device type inherently having a known device latency associated therewith (See e.g.
Page, Cellular phone, PDA, Palmtop, mobile phone, wireless terminal, smart telephone, etc. §{0029] - ||
[0032)). Further, Deshpahde discloses a wireless device locator inherently (i.e. adapted include hybrid
system: WLAN, ad-hoc network, cellular network, LAN, WAN, etc. Page 1, 1 [00012]) comprising at least
one antenna and a transceiver connected thereto, and a controlier inherently for cooperating with the
transceiver for transmitting a plurality of location finding signals (See e.g. 310, 320, 340, 36 of Fig.3,
Page, 3, {1 [0034)) to a target wireless communications device from among the plurality of wireless
communications devices (See e.g. 1000 of Fig. 1); the target wireless communications device inherently
transmitting a respective reply signal for each (See e.g. 110-120 to and from 130 and / or 120 to and from
185 of Fig. 1) of location finding signals (See e.g. 360 of Fig 3, Lines 5-8 of ] [0036]); controller of
wireless device locator also inherently for cooperating with the transceiver for receiving the reply signals

(See e.g. 330 of Fig. 3). In the same field of endeavor, Kuwahara discloses determining a propagation
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Art Unit; 2681

delay associated with the transmission of each location finding signal and the respective reply signal and
estimating a range to the target wireless communications device (or WLAN device) based upon a plurality
of determined propagation delays (See e.g. Title, Abstract, Page 1, §/ [0015]), and Figs. 1-7). Therefore, it
would have been obvious to one ordinary skill in the art at the time of the invention to provide above
teaching of Kuwahara to Deshpande to facilitate measuring range and calculating the position of the
wireless communication terminal using a delay time from a wireless base station to a wireless
communication terminal and / or from a terminal to a wireless base station (or WLAN device) as
suggested by Kuwahara (See e.g. Page 1, §[0001]).

Regarding claims 2, 21, 31, itis obvious that the controller estimates the range based upon an
average of the propagation delays (See Kuwahara, e.g. Page 1, Lines 6-11 of § [0003]).

Regarding claims 9, 25, Deshpande discloses at least one antenna comprises at least one
directional antenna (See e.g. Page 3, § [0034]).

Regarding claims 10, 26, Deshpande discloses the wireless device locator further inherently
comprises a portable housing carrying the at feast one antenna, the transceiver, and the controller (See
(See e.g. Page 3, {[0034)).

Regarding claims 11, 27, 35, Deshpande discloses the wireless communications devices
comprise wireless local area network (WLAN) devices (See e.g. Page 1, 1] [0012]).

Regarding claims 12, 28, 36, Deshpande discloses the wireless communications devices
comprise mobile ad-hoc network (MANET) devices (See e.g. Page 1, {[0012]).

Regarding claims 13, 29, 37, Deshpande discloses the wireless communications devices

comprise cellular communications devices (See e.g. Page 1, 1 [0012]).

Allowable Subject Matter

3. Claims 3-8 15-19, 22-24, 32-34 are objected to as being dependent upon a rejected base claim,

but would be allowable if rewritten in independent form including all of the limitations of the base claim

and any intervening claims.
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Regarding claims 3, 15, 22, 32 the prior art of record fails to disclose singly or in combination or
render obvious that wherein each wireless communications device has a unique identifier (UID)
associated therewith; wherein the controller inserts the UID for the target wireless communications device
in each of the location finding signals; and wherein the target wireless communications device generates
respective reply signals based upon the UID in the locations signals.

Regarding claim 7, the prior art of record fails to disclose singly or in combination or render
obvious that wherein the at least one antenna comprises a plurality of antennas; and wherein the
controller cooperates with the plurality of antennas to determine a bearing to the target wireless
communications device based upon at least one of the received reply signéls.

Regarding claims 19, 24, the prior art of record fails to disclose singly or in combination or render
obvious that wherein the at least one antenna comprises a plurality of antennas; and wherein the
controller cooperates with the plurality of antennas to determine a bearing to the target WLAN device
based upon at least one of the received reply signals.

Regarding claim 34, the prior art of record fails to disclose singly or in combination or render
obvious that determining a bearing to the target wireless communication device based up on at least one

of the received reply signals.

Conclusion

2. The prior art made of record and not relied upon is considered pertinent to applicant's disclosure.

a) Ogino (U.S. Patent 6,865,394 B2).
b) Kuwahara (U.S. Pub. No.: 2003/0162550 A1).
c) Leon (U.S. 6,680,923 B1).

d) Karaoguz (U.S. Pub. No.: 2004/0203889 A1).
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Any inquiry concerning this communication or earlier communication from the examiner should be
directed to Kamran Afshar whose telephone number is (571) 272-7796. The examiner can be reached on
Monday-Friday.

If attempts to reach the examiner by the telephone are unsuccessful, the examiner’s supervisor,
Feild, Joseph can be reached @ (571) 272-4090. The fax number for the organization where this
application or proceeding is assigned is 571-273-8300 for all communications.

Information regarding the status of an application may be obtained from the Patent Application
Information Retrieval (PAIR) system. Status information for published applications may be obtained from
either Private PAIR or Public PAIR. Status information for unpublished applications is available through
Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Sﬁould
you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC)

at 866-217-9197 (toll-free).

Kanllr{ln ﬁhar JWJWM\ &W\ﬂ'\

TEMICA BEAMER
PRIMARY EXAMINER
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:
BILLHARTZ ET AL.
Examiner: A. Kamran

Serial No. 10/767,794

For: WIRELESS COMMUNICATIONS
SYSTEM INCLUDING A WIRELESS
DEVICE LOCATOR AND RELATED

)

)

)

)

' )
Filing Date: JANUARY 29, 2004 ) Art Unit: 2617

)

)

)

)

METHODS )

)

RESPONSE

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Sir:

Regponsive to the Official Action of February 24, 2006,

please enter the remarks set out below.

77
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BILLHARTZ ET AL.

Serial No. 10/767,79%4

Filing Date: JANUARY 29, 2004
/

In the Claimg:

1. (Original) A wireless communications system
comprising:

a plurality of wireless communications devices each
having a device type associated therewith from among a plurality
of different device types, and each device type having a known
device latency associated therewith; and

a wireless device locator comprising

at least one antenna and a transceiver connected
thereto, and

a controller for cooperating with said transceiver
for transmitting a plurality of location finding
signals to a target wireless communications device from
among said plurality of wireless communications
devices;

said target wireless communications device
transmitting a respective reply signal for each of said
location finding signals;

gaid controller of gaid wireless device locator
also for

cooperating with said transceiver for receiving
the reply signals,

determining a propagation delay associated with
the trangmission of each location finding signal and

the respective reply signal therefor based upon the
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Filing Date: JANUARY 29, 2004
/

known device latency of saild target wireless
communications device, and

estimating a range to said target wireless
communications device based upon a plurality of

determined propagation delays.

2. (Original) The wirelegs communications gygstem of
Claim 1 wherein said controller egtimates the range based upon an

average of the propagation delays.

3. (Original) The wireless communications system of
Claim 1 wherein each wireless communications device has a unique
identifier (UID) associated therewith; wherein said controller
inserts the UID for said target wireless communications device in
each of the location finding signals; and wherein sgaid target
wireless communications device generates respective reply signals

based upon the UID in the locations signals,

4. (Original) The wireless communications system of
Claim 3 wherein said target wireless communications device
generates unsolicited signals including the UID thereof; wherein
said controller cooperates with said transceiver to receive at
least one unsolicited signal from said target device; and wherein
said controller determines the UID for said target wireless

communications device from the at least one unsolicited signal.

5. {Original) The wireless communications system of
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Serial No. 10/767,794

Filing Date: JANUARY 29, 2004
/

Claim 4 wherein said controller determines the device type of
said target wireless communications device based upon the UID

thereof.

6. (Original) The wireless communications system of
Claim 5 wherein the UIDs comprise media access control (MAC)
addresses of respective wireless communications devices, and
wherein said controller determines the device type of said target
wireless communications device based upon the MAC address

thereof.

7. {(Original}) The wirelesg communications system of
Claim 1 wherein said at least one antenna comprises a plurality
of antennasg; and wherein said controller cooperates with said
plurality of antennas to determine a bearing to said target
wireless communications device based upon at least one of the

received reply signals.

8. (Original) The wireless communications system of

Claim 7 wherein the bearing is a three-dimensional bearing.

9. {Original) The wirelessg communications system of
Claim 1 wherein said at least one antenna comprises at least one

directional antenna.

10. (Original} The wireless communications system of

Claim 1 wherein said wireless device locator further comprises a
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Filing Date: JANUARY 29, 2004
/

portable housing carrying said at least one antenna, said

transcelver, and said controller.

11. {Original) The wirelegs communications system of
Claim 1 wherein said wireless communications devices comprise

wireleass local area network (WLAN) devices.

12. (Original) The wireless communications system of
Claim 1 wherein said wireless communications devices comprise

mobile ad-hoc network (MANET) devices.

13. (Original) The wireless communications system of
Claim 1 wherein said wireless communications devices comprise

cellular communications devices.

14, (Original) A wireless communications system
compriging:

a plurality of wireless local area network (WLAN)
devices each having a device type associated therewith from among
a plurality of different device types, and each device type
having a known device latency associated therewith; and

a wireless device locator comprising

at least one antenna and a transcelver connected
thereto, and

a controller for cooperating with said transceiver
for tranemitting a plurality of location f£inding

signals to a target WLAN device from among said
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Filing Date: JANUARY 29, 2004
/

plurality of WLAN devices;

said target WLAN device transmitting a respective

reply signal for each of said location finding signals;

said controller of said wireless device locator
also for

cooperating with said transceiver for receiving
the reply signals,

determining a propagation delay associated with
the transmission of each location f£inding signal and
the regpective reply signal therefor based upon the
known device latency of said target WLAN device, and

egtimating a range to said target WLAN device
based upon an average of a plurality of determined

propagation delays.

15. (Original) The wireless communications system of
Claim 14 wherein each WLAN device has a unique identifier (UID)
agsociated therewith; wherein said controller inserts the UID for
gsaid target WLAN device in each of the location finding signals;
and wherein said target WLAN device generates respective reply

signals based upon the UID in the locations signals.

16. (Original) The wireless communications system of
Claim 15 wherein said target WLAN device generates unsolicited
gsignalg including the UID thereof; wherein sald controller
cooperates with sald transceiver to receive at least one

unsolicited signal from said target WLAN device; and wherein said
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controller determines the UID for said target WLAN device from

the at least one unsolicited signal.

17. (Original) The wireless communications system of
Claim 16 wherein said controller determines the device type of

said target WLAN device based upon the UID thereof.

18. {(Original) The wireless communications system of
Claim 17 wherein the UIDs comprise media access control (MAC)
addresses of respective WLAN devices, and wherein said controller
determines the device type of said target WLAN device based upon

the MAC address thereof.

12. {Original) The wireless communications system of
Claim 14 wherein said at least one antenna comprises a plurality
of antennas; and wherein sald controller cooperates with said
plurality of antennas to determine a bearing to said target WLAN

device based upon at least one of the received reply signals.

20. {Original) A wireless device locator for locating a
target wireless communications device comprising:
at least one antenna and a transceiver connected
thereto; and
a controller for
cooperating with said transceiver for transmitting
a plurality of location finding signals tc the target

wirelegs communications device and receiving a
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respective reply signal therefrom for each of said
location finding signals,

determining a propagation delay agssociated with
the transmission of each location finding signal and
the respective reply signal therefor based upon a known
device latency of the target wireless communications
device, and

estimating a range to the target wireless
communications device based upon a plurality of

determined propagation delays.

21. (Original) The wireless device locator of Claim 20
wherein sald controller estimates the range based upon an average

of the propagation delays.

22, (Original} The wireless device locator of Claim 20
wherein the target wireless communications device has a unique
identifier (UID) associated therewith; wherein said controller
ingerts the UID for the target wireless communications device in
each of the location finding signals; and wherein the target
wireless communications device generates respective reply signals

baged upon the UID in the leocations signals.

23. (Original) The wireless device locator of Claim 22
wherein the target wirelegs communications device generates
ungolicited signals including the UID thereof; wherein said

controller cooperates with said transceiver to receive at least
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one unsolicited signal from the target device; and wherein said
controller determines the UID for the target wireless

communications device from the at least one unsolicited signal.

24. (Original) The wirelegs device locator of Claim 20
wherelin said at least one antenna comprises a plurality of
antennasg; and wherein said controller cooperates with said
plurality of antennas to determine a bearing to the target
wireless communications device based upon at least one of the

received reply signals.

25. (Original) The wirelegs device locator of Claim 20
wherein said at least one antenna compriseg at least one

directional antenna.

26, (Original) The wireless device locator of Claim 20

wherein said wireless device locator further comprises a portable
housing carrying said at least one antenna, said transceiver, and

said controller.

27. (Original) The wireless device locator of Claim 20
wherein the target wireless communications device comprises a

wireless local area network (WLAN) device.
28. (Original) The wireless device locator of Claim 20

wherein the target wireless communications device compriges a

mobile ad-hoc network (MANET) device.
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29. (Original) The wireless device locator of Claim 20
wherein the target wireless communications device comprises a

cellular communications device,

30. (Original} A method for locating a target wireless
communications device from among a plurality of wireless
communications devices, each wireless communications device
having a device type associated therewith from among a plurality
of different device types, and each device type having a known
device latency associated therewith, the method comprising:

transmitting a plurality of location finding signals to
the target wireless communications device, and receiving a
regpective reply signal for each of the location finding gignals
therefrom;

determining a propagation delay associated with the
transmisgsion of each location finding signal and the respective
reply signal therefor based upon the known device latency of the
target wireless communications device; and

estimating a range to the target wireless
communications device based upon a plurality of determined

propagation delays.

31. (Original) The method of Claim 30 wherein the
controller estimates the range based upon an average of the

propagation delays.

10
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32. {(Original) The method of Claim 30 wherein each
wireless communications device has a unique identifier (UID)
agssociated therewith; wherein the target wireless communications
device generates unsolicited signals including the UID thereof;
and further comprising:

receiving at least one unsolicited signal from the
target device;

determining the UID for the target wireless
communications device from the at least one unsolicited signal;
and

inserting the UID in the location finding signals.

33. (Original) The method of Claim 32 further
compriging determining the device type of the target wireless

communications device based upon the UID thereof.

34. (Original) The method of Claim 30 further
comprising determining a bearing to the target wireless
communications device based upon at least one of the received

reply signals.

35. (Original) The method of Claim 30 wherein the
target wireless communicationg device comprises a wireless local

area network {(WLAN) device.

36. {Original} The method of Claim 30 wherein the

target wireless communications device comprises a mobile ad-hoc

11
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network (MANET) device.

37. (Original) The method of Claim 30 wherein the
target wireless communications device comprises a cellular

communications device.

12
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REMARKS
The Examiner is thanked for the thorough examination of
the present application, and for correctly indicating the
allowability of the subject matter of Claims 3-8, 15-19, 22-24,
and 32-34. In view of the arguments presented in detail below, it

is submitted that all of the claims are patentable.

I. The Claimed Invention

The present invention is directed to a wireless
communications system. As recited in independent Claim 1, for
example, the system includes a plurality of wireless
communications devices each having a device type associated
therewith from among a plurality of different device types, and
each device type having a known device latency agsociated
therewith. The gystem further includes a wireless device locator
including at least one antenna and a trangsceiver connected
thereto, and a controller for cooperating with the transceiver
for transmitting a plurality of lccation £inding signals to a
target wireless communications device from among the plurality of
wireless communications devices. The target wireless
communications device transmits a respective reply signal for
each of the location finding signals. Moreover, the controller of
the wirelegs device locator ig algo for cooperating with the
trangceiver for receiving the reply gignalg, determining a
propagation delay associated with the transmisgsion of each
location finding signal and the respective reply signal therefor

based upon the known device latency of the target wireless

13
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communications device, and egtimating a range to the target
wireless communicatione device based upon a plurality of
determined propagation delays.

Independent Claim 14 is directed to a similar wireless
communications system, independent Claim 20 1s directed to a
related wireless device location, and independent Claim 30 is
directed to a related method for locating a target wireless
communications device from among a plurality of wireless

communications devices.

IT. The Claims Are Patentable

The Examiner rejected independent Claims 1, 14, 20, and
30 over U.S8. Patent Pub. No. 2004/0266348 to Deshpande et al. in
view of U.S. Patent Pub. No. 2003/0191604 to Kuwahara et al.
Deshpande et al. is directed to an apparatus and method to
receive from a requesting device a request to share a capability
of a sharing device located in the vicinity of the requesting
device, and to compare presence information of the requesting
device and the sharing devices to find a match. In particular,
FIG. 3 shows a requesting device 300 which includes a locator
360, i.e., a GPS locator, that provides a location of the
requesting device to a server 200. While the Examiner correctly
acknowledges that Deshpande et al. fails to teach or fairly
suggest determining propagation delays based upon reply signals
and determining a range based thereon, he contends that Kuwahara
et al. properly provides these noted deficiencies.

Kuwahara et al. is directed to a position calculation

14
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method that calculates the position of a terminal, when errors
are not distributed symmetrically for pogitive and negative
values, by calculating the position of the terminal using the
delay time of received signals. The method calculates a first
range that is a difference between a range from the terminal to
each antenna and a range from the terminal to a base antenna, the
range being calculated from a wireless signal delay time. A
second range is calculated that is a difference between a range
from an assumed terminal posgition for calculation to esach antenna
and a range from the assumed terminal position for calculation to
the base antenna. Furthermore, a likelihood of the position of
the terminal is calculated, these procedures are repeated to
obtain a point where the likelihood is maximized, and an obtained
most likely solution is determined as the position of the
terminal. See, e.g., paragraphs 0009-0010 of Kuwahara et al.

It is respectfully submitted that the selective
combination of references proposed by the Examiner faile to teach
or fairly suggest all of the recitations of the above-noted
independent claims. More particularly, the Examiner contends that
Kuwahara et al. teaches determining a propagation delay
associated with the transmission of location finding signalsgs and
respective reply signals based upon a known device latency of
target wireless communications device, and estimating a range to
the target wireless communications device based upon the
determined propagation delayes as recited in the above-noted
independent claims. As support, the Examiner points to the title,

abstract, and paragraph 0001 of Kuwahara et al., which merely

15
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notes that the disclosure is directed to a method for measuring
the range between a transmitter or a receiver and a terminal
engaging in wireless communications to calculate the position of
the terminal from the range measurement result.

Yet, none of the text cited by the Examiner teaches how
the position of the terminal is calculated from the range
measurement result. However, as noted in paragraph 0002 of
Kuwahara et al., the approach set forth therein is intended for
Code Division Multiple Access (CDMA) systems. In CDMA systems,
all of the CDMA stationg are synchronized. As a result, a
receiving station will know the exact time that a gending station
gsends ite communications. This is how Kuwahara et al. estimates
rangegs to a gending station, as discussed in paragraphs 0031-0032

thereof:

“[0032] The receiver 2 converts the freguency of a
received signal to produce a baseband signal. The
delay profile analysis apparatus 3 performs
sliding correlation with a known signal sent from
a base station using a matched filter to detect
the timing of a received signal and to calculate
the reception timing of the received signal. The
transmission timing of a signal from a base
gtation, which is known information defined for
each bage station, may be obtained from a center
unit {(not shown) connected via a base station unit
or from a database in the terminal in which the
corresponderice between the transmission timing of
& base station and a base station ID is stored.

[0033] In addition, the delay profile analysis
apparatus 3 calculates the difference between the
calculated reception timing and the transmission

16
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timing of the base station to calculate the delay
time required for propagation and then multiplies
the delay time by the radic wave propagation speed
(light velocity) to estimate the propagation
range. In this way, the delay profile analysis
apparatus 3 calculates a pseudo measured range.”
(Emphasig added)

Accordingly, Kuwahara et al. does not teach determining
a propagation delay associated with the transmission of a
location finding signal and a respective reply signal based upon

a known device latency of a target wireless communications

device. That is, the Kuwahara et al. approach merely looks at the
time of transmission from a transmitting device and the time of
reception at a receiving device, both of which are known, and
then uses an estimated radio wave propagation gpeed (i.e., the
speed of light) to estimate a position of the transmitting device
based upon a difference between the known transmit and receive
times. As such, Kuwahara et al. simply does not take into account
any device latency of the transmitting terminal, nor a
propagation delay associated with a “location” signal that
prompts the transmitting terminal to send a reply. Thus, the
proposed combination of reference fails to teach or fairly
suggest all of the recitations of the above-noted independent
claims.

In addition, the sgelective combination of XKuwahara et
al. with Deshpande et al. i1s also improper because this
combination would impermissibly change the principle of operation
of the Deshpande et al. device. That is, each requesting device

300 is designed to self locate (i.e., via the GPS locator 360)

17
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and report its regpective posgition information to the server 200.
However, to somehow apply the teachings of Kuwahara et al. to
achieve the claimed invention would require the server 200 to
instead attempt to locate the position of all of the requesting
devices 300, which may otherwise place an unacceptable processing
burden on the server 200, for example.

One of ordinary skill in the art would more likely have
been taught away from attempting to combine the prior art as the
Examiner proposes, as the two references teach different
approaches for determining the positions of terminals, namely
based upon GPS self-location or timing information in a
synchronized CDMA network. That ig, one of ordinarxry skill in the
art would not have been motivated to apply a synchronous network
signal timing calculation approach for range determination (i.e.,
the Kuwahara et al. approach) in a network where GPS locatoxrg are
already built-in to regquesting devices and their position
information is already readily available (i.e., Deshpande et
al.). This would simply add undue and unnecessary complexity, and
those of ordinary skill in the art would accordingly have been
taught away from doing so.

Accordingly, it is submitted that independent Claims 1,
14, 20, and 30 are patentable over the prior art. Their
respective dependent claims, which recite vet further
distinguishing features, are also patentable over the prior art

and require no further discussion herein.
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CONCLUSIONS

In view of the foregeoing, it is submitted that all of
the claims are patentable. Accordingly, a Notice of Allowance is
regpectfully requested in due course. Should any minor
informalities need to be addressed, the Examiner ig encouraged to
contact the undersigned attorney at the telephone number listed

below.

Respectfully submitted,

O 2 o B

J@HN F. WOODSON, II

Reg. No. 45,236

Allen, Dyer, Doppeltf, Milbrath
& Gilchrist, P.A.

255 S. Orange Avenue, Sulte 1401

Pogt Qffice Box 3791

Orlande, Florida 32802

Telephone: 407/841-2330

Fax: 407/841-2343

Attorney for Applicants
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determin$3) near5 (range or
distance or proximit$4 or location
or position)

$120 or S121 or S122

9orL10orlLll
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.ISPLO.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

7590 06/27/2006 L EXAMINER I
CHRISTOPHER F. REGAN, ESQUIRE AFSHAR, KAMRAN
ALLEN, DYER, DOPPELT, MILBRATH & GILCHRIST, P.A. | ART UNIT I PAPER NUMBER —|

P.O. Box 3791

Orlando, FL 32802-3791 2617

DATE MAILED: 06/27/2006

APPLICATION NO. FILING DATE l FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. [ CONFIRMATION NO.

10/767,794 01/29/2004 Thomas Jay Billhartz GCSD-1494 (51360) 5708
TITLE OF INVENTION: WIRELESS COMMUNICATIONS SYSTEM INCLUDING A WIRELESS DEVICE LOCATOR AND RELATED METHODS

[ APPLN. TYPE I SMALL ENTITY | ISSUE FEE PUBLICATION FEE | TOTAL FEE(S) DUE | DATE DUE ]

nonprovisional NO $1400 $300 $1700 09/27/2006

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. '

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE
REFLECTS A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE APPLIED IN THIS APPLICATION. THE PTOL-85B (OR
AN EQUIVALENT) MUST BE RETURNED WITHIN THIS PERIOD EVEN IF NO FEE IS DUE OR THE APPLICATION WILL

BE REGARDED AS ABANDONED.
HOW TO REPLY TO THIS NOTICE:

I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current If the SMALL ENTITY is shown as NO:
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown A. Pay TOTAL FEE(S) DUE shown above, or
above.

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITY status before, or is now
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
and twice the amount of the ISSUE FEE shown above, or Transmittal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL should be completed and returned to the United States Patent and Trademark Office (USPTO) with
your ISSUE FEE and PUBLICATION FEE (if required). Even if the fee(s) have already been paid, Part B - Fee(s) Transmittal should be
completed and returned. If you are charging the fee(s) to your deposit account, section "4b" of Part B - Fee(s) Transmittal should be
completed and an extra copy of the form should be submitted. '

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
PTOL-85 (Rev. 01/06) Approved for use through 04/30/2007.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if requi[ed{). Blocks 1 through 5 should be completed wherc

appropriate. All further corrcspondence including the Patent, advance orders and notification of maintenance fees will be 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) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

Eapers. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

7590 06/27/2006
CHRISTOPHER FREGAN.ESQUIRE - crpa e infoplrmrntl hgiosiusun oty
PO. Box 3791 | PR s fo e Mal Stp ISSUE EEE addss sbove o Sing sl
Orlando, FL 32802-3791 (Depositors name)
(Signature)
(Date)
APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR ATTORNEY DOCKETNO. | CONFIRMATION NO.
10/767,794 01/29/2004 Thomas Jay Billhartz GCSD-1494 (51360) 5708
TITLE OF INVENTION: WIRELESS COMMUNICATIONS SYSTEM INCLUDING A WIRELESS DEVICE LOCATOR AND RELATED METHODS
I APPLN. TYPE I SMALL ENTITY | ISSUE FEE | PUBLICATION FEE | TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1400 $300 $1700 09/27/2006
| EXAMINER | ART UNIT J CLASS-SUBCLASS |
AFSHAR, KAMRAN 2617 455-456000

1. Chan}g&())f correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list

CFR1 (1) the names of up to 3 registered patent attorneys ]
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,

Address form PTO/SB/122) attached. (2) the name of a single firm (having as a membera 2

{J "Fee Address" indication (or "Fee Address” Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer | 2 registered patent attomneys or agents. If no nameis 3
Number is required. listed, no name will be printed.

w

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assi}gnee is identified below, no assignec data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Pleasc check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual Corporation or other private group entity (U Government

4a. The following fec(s) are enclosed: 4b. Payment of Fee(s):
[ 1ssuc Fee {J A check in the amount of the fee(s) is enclosed.
{J publication Fee (No small entity discount permitted) a Payment by credit card. Form'PTO-2038 is attached.
(O Advance Order - #of Copies {J The Director is hereby authorized by charge the required fee(s), or credit any overpayment, to
Deposit Account Number (enclose an extra copy of this form).

5. Change in Eatity Status (from status indicated above)
i PY Applicant claims SMALL ENTITY status. See 37 CFR 1.27. Oo. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).
The Director of the USPTO is requested to agply the Issue Fee and Publication Fee (if any) or to re-apply any previously paid issue fee to the application identified above.

NOTE: The Issue Fec and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name . Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit b¥ the public which is to file (and by the USPTO to process)

an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, prepanng, and

submitting the completed application form to the USPTO. Time will va deﬂcndm§ upon the individual case. Any comments on the amount of time you require to complete

this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.

R?x ]4(5!(2, A\l/qxap .n%,z?;/;?lln‘{g 022313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
exandria, Virginia - .

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMlSSlONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

www.uspto.gov

I APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. I CONFIRMATION NO. I
10/767,794 01/29/2004 Thomas Jay Billhartz GCSD-1494 (51360) 5708
7590 06/272006 | EXAMINER ' ]
CHRISTOPHER F. REGAN, ESQUIRE AFSHAR, KAMRAN
ALLEN, DYER, DOPPELT, MILBRATH & GILCHRIST, P.A. | ART UNIT l PAPER NUMBER |
P.O. Box 3791 617
Orlando, FL 32802-3791 DATE MAILED: 06/27/2006

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 332 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 332 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrleval
(PAIR) WERB site (http:/pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or
(571)-272-4200.

Page 3 of 3
PTOL-85 (Rev. 01/06) Approved for use through 04/30/2007.
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Application No. Applicant(s)

. .y 10/767,794 BILLHARTZ ET AL.
Notice of Allowability Examiner Art Unit
Ve
Kamran Afshar, 571-272-7796 2617

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
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 (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. [X] This communication is responsive to 6/13/2006.

2. X The allowed claim(s) is/are 1,2.4-14,16-21 and 23-37.

3. [J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)(d) or (f).
a)[dJ Al b)[OJ Some* <¢)[JNone ofthe:
1. [0 Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: _____

Applicant has THREE MONTHS FROM THE “MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

4. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. ] CORRECTED DRAWINGS ( as “replacement sheets") must be submitted.
(a) [J including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [] hereto or 2) [] to Paper No./Mail Date _____.
(b) OJ including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date _____.

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. X} Notice of References Cited (PTO-892) 5. [0 Notice of Informal Patent Application (PTO-152)
2. [[J Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [ Interview Summary (PTO-413),
Paper No./Mail Date ___.
3. O Information Disclosure Statements (PTO-1449 or PTO/SB/08), 7. i Examiner's Amendment/Comment
Paper No./Mail Date
4. [0 Examiner's Comment Regarding Requirement for Deposit 8. X Examiner's Statement of Reasons for Allowance
of Biological Material
9. [J other .
U.S. Patent and Trademark Office
PTOL-37 (Rev. 7-05) Notice of Allowability Part of Paper No./Mail Date 20060614
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Application/Control Number: 10/767,794 Page 2
Art Unit: 2617
DETAILED ACTION
EXAMINER’S AMENDMENT

1. An examiner's amendment to the record appears below. Should the changes and/or additions be
unacceptable to applicant, an amendment may be filed as provided by 37 CFR 1.312. To ensure
consideration of such an amendment, it MUST be submitted no later than the payment of the issue fee.

Authorization for this examiner's amendment was given in a telephone interview with Mr. John F.
Woodson, Il, Reg. No.: 45, 236 on 6/13/2006.

The application has been amended as follows:

In The Claim(s):

1. (Currently amended) A wireless communications system comprising:
a plurality of wireless communications devices each having a device type associated

therewith from among a plurality of different device types, each WLAN device having a unique identifier

(UID) associated therewith, and each device type having a known device latency associated therewith;

and
a wireless device locator comprising
at least one antenna and a transceiver connected thereto, and
a controller for cooperating with said transceiver for transmitting a plurality of
location finding signals to a target wireless communications device from among said
plurality of wireless communications devices and inserting the UID for said target wireless

communications device in each of the location finding signals;

said target wireless communications device transmitting a respective reply signal
for each of said location finding signals based upon the UID in the location finding
signals;

said controller of said wireless device locator also for

cooperating with said transceiver for receiving the reply signals,
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determining a propagation delay associated with the transmission of each
location finding signal and the respective reply signal therefor based upon the known
device latency of said target wireless communications device, and

estimating a range to said target wireless communications device based upon a

plurality of determined propagation delays.

2. (Original) The wireless communications system of Claim 1 wherein said controller

estimates the range based upon an average of the propagation delays.

3. (Cancelled).

4. (Currently amended) The wireless communications system of Claim 3 1 wherein said
target wireless communications device generates unsolicited signals including the UID thereof; wherein
said controller cooperates with said transceiver to receive at least one unsolicited signal from said target
device: and wherein said controller determines the UID for said target wireless communications device

from the at least one unsolicited signal.

5. (Original) The wireless communications system of Claim 4 wherein said controller

determines the device type of said target wireless communications device based upon the UID thereof.

6. (Original) The wireless communications system of Claim 5 wherein the UIDs comprise
media access control (MAC) addresses of respective wireless communications devices, and wherein said
controller determines the device type of said target wireless communications device based upon the MAC

address thereof.

7. (Original) The wireless communications system of Claim 1 wherein said at least one

antenna comprises a plurality of antennas; and wherein said controller cooperates with said plurality of
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antennas to determine a bearing to said target wireless communications device based upon at least one

of the received reply signals.

8. (Original) The wireless communications system of Claim 7 wherein the bearing is a

three-dimensional bearing.

9. (Original) The wireless communications system of Claim 1 wherein said at least one

antenna comprises at least one directional antenna.

10. (Original) The wireless communications system of Claim 1 wherein said wireless
device locator further comprises a portable housing carrying said at least one antenna, said transceiver,

and said controller.

11. (Original) The wireless communications system of Claim 1 wherein said wireless

communications devices comprise wireless local area network (WLAN) devices.

12. (Original) The wireless communications system of Claim 1 wherein said wireless

communications devices comprise mobile ad-hoc network (MANET) devices.

13. (Original) The wireless communications system of Claim 1 wherein said wireless

communications devices comprise cellular communications devices.

14. (Currently amended) A wireless communications system comprising:
a plurality of wireless local area network (WLAN) devices each having a device type

associated therewith from among a plurality of different device types, each WLAN device having a unigque

identifier (UID) associated therewith, and each device type having a known device latency associated

therewith; and
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a wireless device locator comprising
at least one antenna and a transceiver connected thereto, and
a controller for cooperating with said transceiver for transmitting a plurality of
location finding signals to a target WLAN device from among said plurality of WLAN
devices and inserting the UID for said target wireless communications device in each of
the location finding signals;
said target WLAN device transmitting a respective reply signal for each of said location finding signals
based upon the UID in the location finding signals;
said controller of said wireless device locator also for
cooperating with said transceiver for receiving the reply signals,
determining a propagation delay associated with the transmission of each
location finding signal and the respective reply signal therefor based upon the known
device latency of said target WLAN device, and
estimating a range to said target WLAN device based upon an average of a

plurality of determined propagation delays.

15. (Cancelled).

16. (Currently amended) The wireless communications system of Claim 45 14 wherein
said target WLAN device generates unsolicited signals including the UID thereof; wherein said controller
cooperates with said transceiver to receive at least one unsolicited signal from said target WLAN device;
and wherein said controller determines the UID for said target WLAN device from the at least one

unsolicited signal.

17. (Original) The wireless communications system of Claim 16 wherein said controller

determines the device type of said target WLAN device based upon the U!D thereof.
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18. (Original) The wireless communications system of Claim 17 wherein the UIDs
comprise media access control (MAC) addresses of respective WLAN devices, and wherein said

controller determines the device type of said target WLAN device based upon the MAC address thereof.

19. (Original) The wireless communications system of Claim 14 wherein said at least one
antenna comprises a plurality of antennas; and wherein said controller cooperates with said plurality of
antennas to determine a bearing to said target WLAN device based upon at least one of the received

reply signals.

20. (Currently amended) A wireless device locator for locating a target wireless

communications device having a unique identifier (UID) associated therewith, the wireless device locator

comprising:
at least one antenna and a transceiver connected thereto; and
a controller for
cooperating with said fransceiver for transmitting a plurality of location finding

signals to the target wireless communications device, inserting the UID for the target

wireless communications device in each of the location finding signals, and receiving a

respective reply signal therefrom for each of said location finding signals generated by

the target wireless communications device based upon the UID in the location finding

signals,

determining a propagation delay associated with the transmission of each
location finding signal and the respective reply signal therefor based upon a known
device latency of the target wireless communications device, and

estimating a range to the target wireless communications device based upon a

plurality of determined propagation delays.
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21. (Original) The wireless device locator of Claim 20 wherein said controller estimates

the range based upon an average of the propagation delays.

22. (Cancelled).

23. (Currently amended) The wireless device locator of Claim 22 20 wherein the target
wireless communications device generates unsolicited signals including the UID thereof; wherein said
controller cooperates with said transceiver to receive at least one unsolicited signal from the target
device; and wherein said controller determines the UID for the target wireless communications device

from the at least one unsolicited signal.

24. (Original) The wireless device locator of Claim 20 wherein said at least one antenna
comprises a plurality of antennas; and wherein said controller cooperates with said plurality of antennas
to determine a bearing to the target wireless communications device based upon at least one of the

received reply signals.

25. (Original) The wireless device locator of Claim 20 wherein said at least one antenna

comprises at least one directional antenna.

26. (Original) The wireless device locator of Claim 20 wherein said wireless device
locator further comprises a portable housing carrying said at least one antenna, said transceiver, and said

controller.

27. (Original) The wireless device locator of Claim 20 wherein the target wireless

communications device comprises a wireless local area network (WLAN) device.
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28. (Original) The wireless device locator of Claim 20 wherein the target wireless

communications device comprises a mobile ad-hoc network (MANET) device.

29. (Original) The wireless device locator of Claim 20 wherein the target wireless

communications device comprises a cellular communications device.

30. (Currently amended) A method for locating a target wireless communications device
from among a plurality of wireless communications devices, each wireless communications device having

a device type associated therewith from among a plurality of different device types, each WLAN device

having a unique identifier (UID) associated therewith, and each device type having a known device

latency associated therewith, the method comprising:
transmitting a plurality of location finding signals to the target wireless communications

device, inserting the UID for the target wireless communications device in each of the location finding

signals, and receiving a respective reply signal for each of the location finding signals therefrem

aenerated by the target wireless communications device based upon the UID in the locations signals;

determining a propagation delay associated with the transmission of each location finding signal and
the respective reply signal therefor based upon the known device latency of the target wireless
communications device; and

estimating a range to the target wireless communications device based upon a plurality of determined

propagation delays.

31. (Original) The method of Claim 30 wherein the controller estimates the range based

upon an average of the propagation delays.

32. (Currently amended) The method of Claim 30 wherein each-wireless

in the target wireless

communications device generates unsolicited signals including the UID thereof; and further comprising:
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receiving at least one unsolicited signal from the target device; and

determining the UID for the target wireless communications device from the at least one

unsolicited signal-and

inserting the UID-inthelocation findine_sianals.

33. (Original) The method of Claim 32 further comprising determining the device type of

the target wireless communications device based upon the UID thereof.

34. (Original) The method of Claim 30 further comprising determining a bearing to the

target wireless communications device based upon at least one of the received reply signals.

35. (Original) The method of Claim 30 wherein the target wireless communications

device comprises a wireless local area network (WLAN) device.

36. (Original) The method of Claim 30 wherein the target wireless communications

device comprises a mobile ad-hoc network (MANET) device.

37. (Original) The method of Claim 30 wherein the target wireless communications

device comprises a cellular communications device.
Allowable Subject Matter
2. In View of the Amended claim(s) as discussed in item 1, Claims 1-2, 4-14, 16-21 and 23-37 are

allowed.

The following is an examiner’s statement of reasons for allowance: 1-2, 4-14, 16-21 and 23-37.
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With respect to claims 1, 20, the prior art of record fails to disclose singly or in combination or
render obvious that the controller for cooperating with the transceiver for transmitting a plurality of location
finding signals to a target wireless communications device from among the plurality of wireless
communications devices and inserting the UID for the target wireless communications device in each of
the location finding signals; the target wireless communications device transmitting a respective reply
signal for each of the location finding signals based upon the UID in the location finding signals; the
controller of the wireless device locator also for cooperating with the transceiver for receiving the reply
signals, determining a propagation delay associated with the transmission of each location finding signal
and the respective reply signal therefor based upon the known device latency of the target wireless
communications device, and estimating a range to the target wireless communications device based
upon a plurality of determined propagation delays.

With respect to claim 14, the prior art of record fails to disclose singly or in combination or render
obvious that the controller for cooperating with the transceiver for transmitting a plurality of location
finding signals to a target WLAN device from among the plurality of WLAN devices and inserting the UID
for the target wireless communications device in each of the location finding signals; the target WLAN
device transmitting a respective reply signal for each of the location finding signals based upon the UID in
the location finding signals; the controller of the wireless device locator also for cooperating with the
transceiver for receiving the reply signals, determining a propagation delay associated with the
transmission of each location finding signal and the respective reply signal therefor based upon the
known device latency of the target WLAN device, and estimating a range to the target WLAN device
based upon an average of a plurality of determined propagation delays.

With respect to claim 30, the prior art of record fails to disclose singly or in combination or render
obvious that the method comprising: transmitting a plurality of location finding signals to the target
wireless communications device, inserting the UID for the target wireless communications device in each
of the location finding signals, and receiving a respective reply signal for each of the location finding
signals generated by the target wireless communications device based upon the UID in the locations

signals; determining a propagation delay associated with the transmission of each location finding signal
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and the respective reply signal therefor based upon the known device latency of the target wireless
communications device; and estimating a range to the target wireless communications device based

upon a plurality of determined propagation delays.

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.”

Conclusion

Any inquiry concerning this communication or earlier communication from the examiner should be
directed to Kamran Afshar whose telephone number is (571) 272-7796. The examiner can be reached on
Monday-Friday.

If attempts to reach the examiner by the telephone are unsuccessful, the examiner's supervisor,
Feild, Joseph can be reached @ (571) 272-4090. The fax number for the organization where this
application or proceeding is assigned is §71-273-8300 for all communications.

Information regarding the status of an application may be obtained from the Patent Application
Information Retrieval (PAIR) system. Status information for published applications may be obtained from
either Private PAIR or Public PAIR. Status information for unpublished applications is available through
Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC)
at 866-217-9197 (toll-free).

// (OSEPH FEIL

(o)
Kamran Afshar SUPER¥ISORY PATENT EXAMINER
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Application No. Applicant(s)
. 10/767,794 BILLHARTZ ET AL.
Interview Summary Examiner Y /> Art Unit
Kamran Afshar, ,571-272- 2617
7796

All participants (applicant, applicant’s representative, PTO personnel):

(1) Kamran Afshar, 571-272-7796. 3) .

(2) Mr. John F. Woodson, Il, Reg. No.: 45,_236. 4) .

Date of Interview: 13 June 2006.

Type: a)X] Telephonic b)[] Video Conference
)] Personal [copy given to: 1)[] applicant  2)[]] applicant’s representative]

Exhibit shown or demonstration conducted: d)[] Yes  e)[] No.
If Yes, brief description:

Claim(s) discussed: Merits of the claim(s).

Identification of prior art discussed:
Agreement with respect to the claims f)iX] was reached. g)[] was not reached. h)[] N/A.
Substance of Interview including description of the general nature of what was agreed to if an agreement was

reached, or any other comments: Discussed merits of the claim(s) and Applicant authorized the Examiner's
Amendment, which is fully addressed in the Office Action.

(A fuller description, if necessary, and a copy of the amendments which the examiner agreed would render the claims
allowable, if available, must be attached. Also, where no copy of the amendments that would render the claims
allowable is available, a summary thereof must be attached.)

THE FORMAL WRITTEN REPLY TO THE LAST OFFICE ACTION MUST INCLUDE THE SUBSTANCE OF THE
INTERVIEW. (See MPEP Section 713.04). If a reply to the last Office action has already been filed, APPLICANT IS
GIVEN A NON-EXTENDABLE PERIOD OF THE LONGER OF ONE MONTH OR THIRTY DAYS FROM THIS
INTERVIEW DATE, OR THE MAILING DATE OF THIS INTERVIEW SUMMARY FORM, WHICHEVER IS LATER, TO
FILE A STATEMENT OF THE SUBSTANCE OF THE INTERVIEW. See Summary of Record of Interview
requirements on reverse side or on attached sheet.

Examiner Note: You must sign this form unless it is an / %

lé s L . .
Attachment to a signed Office action. Examiner sgrgnature, if required
U.S. Patent and Trademark Office
PTOL-413 (Rev. 04-03) Interview Summary Paper No. 20060614
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Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b)
In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.5.C. 132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. It is the examiner's responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
“Contents” section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant’s correspondence address
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:

- Application Number (Series Code and Serial Number)

-~ Name of applicant

-~ Name of examiner

~ Date of interview

- Type of interview (telephonic, video-conference, or personal)

- Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)

- Anindication whether or not an exhibit was shown or a demonstration conducted

- Anidentification of the specific prior art discussed

—  Anindication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.

-  The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the
substance of the interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:
1) A brief description of the nature of any exhibit shown or any demonstration conducted,
2) an identification of the claims discussed,
3) an identification of the specific prior art discussed,
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the
Interview Summary Form completed by the Examiner,
5) a brief identification of the general thrust of the principal arguments presented to the examiner,
(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)
6) a general indication of any other pertinent matters discussed, and
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by
the examiner.

Examiners are expected to carefully review the applicant's record of the substance of an interview. If the record is not complete and
accurate, the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner's version of the
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, “Interview Record OK" on the
paper recording the substance of the interview along with the date and the examiner's initials.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

1 re Patent Application of:
BILLHARTZ ET AL.

Examiner: K. AFSHAR
Serial No. 10/767,794
Confirmation No. 5708

Filing Date: JANUARY 29, 2004

Art Unit: 2617

NOA Date: 06/27/06

For: WIRELESS COMMUNICATIONS SYSTEM
INCLUDING A WIRELESS DEVICE
LOCATOR AND RELATED METHODS

N N N e e N et e N e S

TRANSMITTAL OF FORMAL DRAWINGS

Mail Stop Issue Fee
Commissioner for Patents
Alexandria, VA 22313-1450

Sir:

Enclosed are nine (9) sheets of formal drawings to be

filed in the above-identified patent application.

Respectfully submitted,

7

CHRISTOPHER F. REGAN

Reg. No. 34,906

Allen, Dyer, Doppelt, Milbrath
& Gilchrist, P.A.

255 S. Orange Ave., Suite 1401

P. O. Box 3791

Orlando, Florida 32802

(407) 841-2330

CERTIFICATE OF MAILING

I hereby certify that this correspondence 1is Dbeing
deposited with the United States Postal Service as first class
mail in an envelope addressed to: COMMISSIONER FOR PATENTS,
ALEXANDRIA, VA 22313-1450, on this JO™ day of August, 2006.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

www.uspto.gov’

APPLICATION NUMBER PATENT NUMBER GROUP ART UNIT FILE WRAPPER LOCATION

10/767,794 7110779 2617 9200

Correspondence Address / Fee Address Change

The following fields have been set to Customer Number 74701 on 12/03/2007

» Correspondence Address

The address of record for Customer Number 74701 is:
ALLEN, DYER, DOPPELT, MILBRATH & GILCHRIST
255 S ORANGE AVENUE

SUITE 1401

ORLANDO,FL 32801

141



Case 221-ov-00474-RWE-REP Document 2 Filed 12/30/21 Page 1 of 1 PagelD # 108

AQ 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
) Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Eastern District of Texas on the following

(] Trademarks or [ Patents. ( [] the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
12/30/2021 Eastern District of Texas

PLAINTIFF DEFENDANT

SPEIR TECHNOLOGIES LTD. SAMSUNG ELECTRONICS CO., LTD. and SAMSUNG

ELECTRONICS AMERICA, INC.
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 8,345,780 1/1/2013 SPEIR TECHNOLOGIES LTD.

2 7,110,779 9/16/2006 SPEIR TECHNOLOGIES LTD.

3 7,321,777 1/22/2008 SPEIR TECHNOLOGIES LTD.

4

5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
] Amendment ] Answer ] Cross Bill (] Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1

2

3

4

5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director ~Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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