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POWER DISSIPATION REDUCTION IN WIRELESS TRANSCEIVERS
ABSTRACT OF THE DISCLOSURE

Methods and circuits for reducing power dissipation in wireless transceivers and
other electronic circuits and systems. Embodiments of the present invention use bias current
reduction, impedance scaling, and gain changes either separately or in combination to reduce
power dissipation. For example, bias currents are reduced in response to aneed for reduced
signal handling capability, impedances are scaled thus reducing required drive and other bias
currents in response to a strong received signal, or gain is increased and impedances are scaled in

response to a low received signal in the presence of no or weak interfering signals.
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CLAIMS

What is claimed is:

1. A method of controlling a battery power consumption of a transceiver apparatus,
by controlling a power dissipation of a receiver of the transceiver apparatus when the receiver is
receiving an input signal in a receiver signal path that includes a desired signal and an interferer
signal, the method comprising:

determining at a first node of the receiver signal path a strength of the input signal;

filtering the desired signal and the interferer signal by a filter after the first node of the receiver
signal path to reduce the interferer signal relative to the desired signal;

determining at a second node in the receiver signal path, after the filter, a signal strength that
substantially represents the desired signal, with the interferer signal as reduced by filtering from the input
signal;

performing a comparison where the signal strength at the first node is compared with the signal
strength at the second node; and

as the comparison changes, changing a dynamic range and a noise floor of the receiver signal
path by dynamically adjusting one or more of a bias current, an impedance, or a gain, in the receiver to
control the power dissipation of the receiver of the transceiver apparatus and thereby control the battery

power consumption of the transceiver apparatus.

2. The method of claim 1 wherein dynamically adjusting any one or more of the bias
current, the impedance, or the gain, in the component in the receiver signal path occurs while the

receiver is receiving the input signal.

18
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3. A method for power dissipation reduction in a wireless receiver of a transceiver of a
battery powered wireless device and a corresponding improvement in a drain on battery life of the battery
powered wireless device, the method comprising:

receiving a wireless input signal having a desired signal and an interferer signal, by the wireless
receiver of the transceiver of the battery powered wireless device, the wireless receiver having a receiver
signal path comprising a plurality of circuits, wherein the plurality of circuits comprise: an amplifier, a
filter, and a mixer; wherein the receiver signal path of the wireless receiver is coupled to a circuit for
determining a signal strength of a first signal at a first node in the receiver signal path;

determining the signal strength of the first signal at the first node in the receiver signal path;

dynamically adjusting a bias of a circuit in the receiver signal path of the wireless receiver
responsive to the determined signal strength of the first signal; and

wherein the determined signal strength of the first signal is responsive to the signal strength of the
interferer signal; and

wherein the bias of the circuit is dynamically adjusted as the determined signal strength of the
first signal varies;

wherein adjusting one or more of a bias current, an impedance, or a gain of the circuit resulting in
the optimization of the power dissipation of the wireless receiver; and

wherein the dynamically adjusting of the bias occurs while the wireless input signal is in the

receiver signal path of the wireless receiver.

4, The method of claim 3, wherein the determined signal strength of the first signal

also includes the signal strength of the desired signal.

5. The method of claim 3, further comprising using the determined signal strength of

the first signal to determine a ratio of the strength of the interferer signal with respect to the

19
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wireless input signal, and wherein the bias of the circuit in the receiver signal path of the wireless

receiver is dynamically adjusted responsive to the determined ratio.

6. The method of claim 3, further comprising using the determined signal strength of
the first signal to determine a ratio of the strength of the interferer signal with respect to the
desired signal, and wherein the bias of the circuit in the receiver signal path of the receiver is

dynamically adjusted responsive to the determined ratio.

7. The method of claim 3, wherein the circuit in the receiver signal path whose bias

is dynamically adjusted is the amplifier.

8. The method of claim 3, wherein the circuit in the receiver signal path whose bias

is dynamically adjusted is the mixer.

9. The method of claim 3, wherein the circuit in the receiver signal path whose bias

is dynamically adjusted is the filter.

10. The method of claim 3, wherein dynamically adjusting the bias comprises
dynamically adjusting a bias current of the circuit by dynamically adjusting an impedance in a

bias circuit providing the bias current to the circuit in the receiver signal path.

11.  The method of claim 10 wherein the impedance in the bias circuit providing bias

current to the circuit in the receiver signal path is a resistance.

20
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12. The method of claim 3, wherein dynamically adjusting the bias comprises
reducing a bias current of the circuit in the receiver signal path by switching an impedance that

appears across a voltage, thereby changing the bias current.

13. A method for power dissipation reduction in a receiver of a transceiver of a portable
wireless device and a corresponding improvement in a drain on battery life of the portable wireless
device, the method comprising:

receiving a wireless input signal having a desired signal and an interferer signal by the receiver of
the transceiver of the portable wireless device, the receiver having a receiver signal path comprising a
plurality of circuits, wherein the plurality of circuits include an amplifier, a filter, and a mixer, wherein
the receiver signal path of the receiver is coupled to a circuit for determining a signal strength of a first
signal at a first node in the receiver signal path;

dynamically adjusting an impedance of a circuit in the receiver signal path of the receiver
responsive to the signal strength of the first signal;

wherein the signal strength of the first signal is responsive to the signal strength of the interferer
signal;

wherein the impedance of the circuit is dynamically adjusted as the determined signal strength of
the first signal varies; and

wherein the dynamically adjusting of the impedance occurs while the receiver is receiving the

wireless input signal.

14.  The method of claim 13, wherein the signal strength of the first signal also

includes the signal strength of the desired signal.

21
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15. The method of claim 13, further comprising using the signal strength of the first
signal to determine a ratio of the strength of the interferer signal with respect to the wireless
input signal, and wherein the impedance in the circuit in the receiver signal path of the receiver is

dynamically adjusted responsive to the determined ratio.

16. The method of claim 13, wherein the first signal strength is used to determine a
ratio of the strength of the interferer signal with respect to the desired signal, and wherein the
impedance of the circuit in the receiver signal path of the receiver is dynamically adjusted

responsive to the determined ratio.

17. The method of claim 13, wherein the circuit in the receiver signal path of the

receiver whose impedance is dynamically adjusted is the amplifier.

18. The method of claim 13, wherein the circuit in the receiver signal path of the

receiver whose impedance is dynamically adjusted is the mixer.

19. The method of claim 13, wherein the circuit in the receiver signal path of the

receiver whose impedance is dynamically adjusted is the filter.

20. The method of claim 13, wherein dynamically adjusting the impedance of the
circuit in the receiver signal path of the receiver is affected by switching in and out of the circuit
in the receiver signal path, the impedance in series with a load in response to the signal strength

of the first signal.

22
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POWER DISSIPATION REDUCTION IN WIRELESS TRANSCEIVERS

CROSS-REFERENCES TO RELATED APPLICATIONS

[0001] This application is a continuation of U.S. Patent Application No. 15/080,421,
filed March 24, 2016, which is a continuation of U.S. Patent Application No. 11/318,646,
filed December 27, 2005, which is a continuation of U.S. Patent Application Number
10/784,613, filed February 23, 2004, which claims the benefit of United States provisional
application number 60/451,229, filed March 1,2003, which is incorporated by reference.
[0002]  This application claims the benefit of United States provisional application number

60/451,230, filed March 1,2003, which is incorporated by reference.

BACKGROUND
[0003] The present invention relates to power dissipation reduction techniques for electronic
circuits, for example wireless transceiver integrated circuits.
[0004] Wireless networking is quickly becoming ubiquitous, as desktop, notebook, and
handheld computers are connected to share Internet access and files. Wireless networking cards
compatible with PCMCIA and compact flash form factors are popular for laptops and handhelds
respectively, particularly as mobile users connect to the Internet on the road at coffee shops,
hotels, and airports.
[0005] A downside of this connectivity is a corresponding drain on battery life, especially for
these portable devices. The power consumed by a wireless transmitter and receiver reduces the
usefulness of a device and sends a user on a hunt for an electrical outlet for recharging.
[0006] One reason why this power drain is high is that electronic circuits are typically
designed to function properly under worst-case operating conditions. For a wireless transceiver,
the worst case condition is when a desired signal reception strength is low, while other
transceivers or nearby electronic equipment generate interfering signals and other spurious noise.
[0007] But a wireless transceiver does not always operate in these worst-case conditions. For
example, a base station, router or access point may be nearby such that the received signal is
strong. Also, there may be no interfering signals, or they may be relatively weak. In these
situations, receiver circuit currents can be reduced below what is necessary for the worst case

condition. If this is done, power dissipation is reduced, and battery life is increased.

[0008] Thus, what is needed are circuits and methods that can adapt to a better-than-worst-case

condition and reduce circuit currents and therefore power dissipation accordingly.

IPR2024-00818
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SUMMARY
[0009] Accordingly, embodiments of the present invention provide methods and circuits for
reducing power dissipation in wireless transceivers and cther electronic circuits and systems.
Embodiments of the present invention use bias current reduction, impedance scaling, gain, and
other dynamic changes either separately or in combination to reduce power dissipation in
response to better-than-worst case conditions. For example, bias currents are reduced in
response to a need for reduced signal handling capability, impedances are scaled thus reducing
required drive and other bias currents in response to a strong received signal, or gain is varied
and impedances are scaled in response to a low received signal in the presence of no or weak
interfering signals. Alternately, currents may start low and be increased in response to worse-
than-best-case conditions, or they may start at a point in between and vary up or down. These
variations may be made to electronic systems generally, and are particularly suited and discussed
below in the context of a wireless transceiver that may be used in networking devices, cellular
telephones, and other wireless systéms.
[0010] An exemplary embodiment of the present invention provides a method of receiving a
signal using an integrated circuit. The integrated circuit includes a signal path having a lbw-
noise amplifier configured to receive the signal, a mixer having an input coupled to an output of
the low-noise amplifier, and a low-pass filter having an input coupled to an output of the mixer.
The method itself includes determining a first signal strength at a first node in the signal path in
the integrated circuit and dynamically changing an impedance of a component in the signal path
based on the first signal strength.
[0011] A further exemplafy embodiment of the present invention provides a method of
receiving a signal using an integrated circuit. The integrated circuit includes a signal path having
a low-noise amplifier configured to receive the signal, a mixer having an input coupled to an
output of the low-noise amplifier, and a low-pass filter having an input coupled to an output of
the mixer. The method itself includes determining a first signal strength at a first node in the
signal path in the integrated circuit and dynamically changing a bias current in the signal path
based on the first signal strength.
[0012] Another exemplary embodifnent of the present invention provides a method of

receiving a signal using an integrated circuit. The integrated circuit includes a signal path having
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a first circuit and a second circuit having an input coupled to an output of the first circuit. The
method itself includes determining a first signal strength at a first node in the signal path in the
integrated circuit. The first node is before the first circuit in the signal path. The method further
includes dynamically changing a gain of the first circuit based on the first signal strength and
dynamically changing an impedance of a component in the second circuit based on the first
signal strength.

[0013] Still a further exemplary embodiment of the present invention provides a wireless
transceiver integrated circuit including a receiver having a signal path, the signal path including a
low-noise amplifier, a mixer having an input coupled to an output of the low-noise amplifier, and
a low-pass filter having an input coupled to an output of the mixer, as well as a first signal
strength indicator circuit coupled to the signal path and configured to determine a first signal
strength. An impedance in the signal path is configured to be dynamically adjusted in response
to the first signal strength.

[0014] Yet a further exemplary embodiment of the present invention provides a wireless
transceiver integrated circuit. This integrated circuit includes a receiver comprising a signal
path, the signal path having a low-noise amplifier, a mixer having an input coupled to an output
of the low-noise amplifier, and a low-pass filter having an input coupled to an output of the
mixer, as well as a first signal strength indicator circuit coupled to the signal path, and
configured to determine a first signal strength. A bias current in the signal path is configured to
be dynamically adjusted in response to the first signal strength.

[0015] Another exemplary embodiment of the present invention provides a wireless
transceiver integrated circuit. This circuit includes ka receiver comprising' a signal path, the éignal
path having a first circuit; and a second circuit having an input coupled to an output of the first
circuit; as well as a first signal strength indicator circuit coupled to the signal path, and
configured to determine a first signal strength. A gain of the first circuit is configured to be
dynamically adjusted in response to the first signal strength, and an impedance in the second
circuit is configured to be dynamically adjusted in response to the first signal strength.

[0016] A better understanding of the nature and advantages of the present invention may be

gained with reference to the following detailed description and the accompanying drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0017] Figure 1 is a block diagram of a wireless transceiver that may benefit by incorporation
of embodiments of the present invention;
[0018] Figures 2A and 2B illustrate examples of desired and interfering signals and noise that
may be received by a circuit in a wireless receiver;
[0019] Figure 3 illustrates what can occur as a maximum signal handling capability is reduced
in the worst-case signal condition;
[0020] Figure 4 illustrates a portion of a receiver consistent with an embodiment of the pi'esent
invention;
[0021] Figure 5 illustrates the relationship between a required bias current and a given output
Signal for a representative circuit;
[0022] Figure 6 is an example of how a circuit's impedances may be scaled to reduce drive
currents, and depending on the circuit configuration used, to reduce associated bias currents as
well; v
[0023] Figure 7 illustrates how gain may be inserted in a signal path to improve a circuit's
signal to noise ratio;
[0024] Figures 8A-8D illustrate some of the possible power saving techniques that may be
used when received desired and interferer signals are all at a low power level;
[0025] Figures 9A-9C illustrate one of the possible power saving techniques that may be used
when a received desired signal is strong while all interfering signals are at a low power level;
[0026] Figures 10A-10C illustrate one of the possible power saving techniques that may be
used when received desired and interferer signals are all at a high power level;
[0027] Figures 11A-11D illustrate one of the possible power saving techniques that may be
used when a received desired signal is weak while one or more interfering signals are strong;
[0028] Figure 12 is a summary illustrating four different input conditions and some of the
appropriate power-saving changes that may be made in response to those conditions;
[0029] Figure 13 shows how power may be saved as a function of time by employing one or
more of the power saving methods consistent with embodiments of the present invention;
[0030] Figure 14 is a block diagram of a portion of a receiver consistent with an embodiment

of the present invention; and
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[0031] Figure 15 is a block diagram of a portion of a transmitter consistent with an

embodiment of the present invention.

DESCRIPTION OF EXEMPLARY EMBODIMENTS
[0032] Figure 1 is a block diagram of a wireless transceiver that may benefit by incorporation
of embodiments of the present invention. This wireless transceiver may be designed to send and
receive signals consistent with the IEEE 802.11a, 802.1 1b, 802.11g, or other signaling standard
or combination of standards. This figure, as with all the included figures, is shown for
illustrative purposes only and does not to limit either the possible embodiments of the present
invention or the claims.
[0033] There are three main portions of this transceiver circuit, a receiver, transmitter, and
synthesizer. This transceiver may be completely or partially integrated on a semiconductor chip,
or it may be integrated onto multiple integrated circuits. In a specific embodiment, the circuitry
bounded by dashed line 100 is integrated on a single chip coupled to one or more external
components or circuits. The integrated circuit or circuits forming this wireless transceiver may
incorporate various integrated circuit devices such as a bipolar, CMOS, or BiICMOS devices
made using a silicon, silicon-germanium (SiGe), gallium arsenide or other III-V process, or other
manufacturing process. Embodiments of the present invention may also be applicable to circuits
manufactured using nanotechnology processing.
[0034] The receiver includes a signal path formed by low-noise ampliﬁgr 102, I and Q mixers
104 and 106, low pass filters 108 and 110, and baseband amplifiers 114 and 116. Other circuitry
in the receiver includes received strength indicator 122, automatic gain control circuit 166,
baseband gain control circuit 120, tuning circuit 112, and offset cancellation circuit 118.
[0035] The transmitter includes input up-converter mixers 124 and 126, summing node 176,
which may be conceptual rather than an actual circuit, transmit variable gain amplifier 128, and
power amplifier 130. .
[0036] The synthesizer includes a voltage-controlled oscillator 148, which drives I and Q
buffers 154 and 152, prescaler 156, reference clock buffer 142 and divider 158, phase-frequency
detector 160, charge pump 162, and loop filter 146, which in a specific embodiment is formed by

external components.
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[0037] Signals are received on an antenna, not shown, and typically pass through an RF switch
and bandpass filter before being received by the low-noise amplifier 102 on line 101. The low
noise amplifier gains the received signal and provides it to quadrature mixers 104 and 106. I and
Q mixers 104 and 106 down-convert the received signal to baseband by multiplying them with
quadrature versions of the oscillator signal provided by buffers 152 and 154. This down
conversion also produces a high frequency component at a frequency that is equal to the sum of
the frequencies of the received signal and the VCO. This unwanted signal is filtered by low pass
filters 108 and 110, which in tumn drive baseband amplifiers 114 and 116. The outputs of '
baseband amplifiers 114 and 116 are typically converted to digital signals by analog-to-digital
converters at the front end of a digital signal proc'e.ssing block.

[0038] In the transmit mode, I and Q versions of the signal to be transmitted are provided on
lines 121 and 123 to up-convert mixers 124 and 126. These up-convert mixers multiply the I and
Q portions of the transmit signal by quadrature versions of the VCO signal provided by buffers
152 and 154. The outputs of the up-convert mixers 124 and 126 are summed, and amplified by
transmit VGA 128, which in turn drives power amplifier 130. The output of power amplifier 130
is typically filtered, and passes through the RF switch to the antenna for transmission.

[0039] A reference clock is received and buffered by the reference buffer 142. The VCO
generates quadrature oscillatory signals that are divided by prescaler 156. The reference clock is
typically generated by a crystal or other stable periodic clock source. The phase-frequency
detector 116 compares the phase or frequency (depending on whether the synthesizer is tracking
or acquiring the correct frequency) of the divided VCO signal and the reference clock, or a
divided version of the reference clock, and génerates an error signal, whiqh drives the charge
pump 162. The output signal of the charge pump 162 is filtered by the loop filter 146, which is
commonly a lead-lag filter, and which provides a tuning or correction signal to the VCO 148.
[0040] Embodiments of the present invention may be used to reduce the power dissipation of
one or more of these included circuits. For example, the power dissipation in the low-noise
amplifier 102, down-convert mixers 104 and 106, low pass filters 108 and 110, or baseband
amplifiers 114 and 116 may be optimized. Also, power dissipation in up-convert mixers 124

. 126, variable gain amplifier 128, and power amplifier 130 may also be optimized. Similarly,

VCO 148 and prescaler 156 currents may be adjusted. Embodiments of the present invention
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may also be applied in other circuits which may be included in other integrated circuit receivers,
transmitters, transceivers, or other electronic circuits or systems.

[0041] When a receiver is actively receiving a desired signal, each block in the signal path has
at its input the desired signal as well as noise and possibly interfering signals. The desired signal
is the useful, information-carrying portion of a received signal. The noise may be thermal, shot,
or other noise generated on the integrated circuit, in addition to received noise generated by
sources external to the chip. The noise at the input of a block may be referred to as the
equivalent input noise. The interfering signal or signals, or interferers, may be generated by
similar transceivers, or other electrical equipment, circuits, or systems.

[0042] Figures 2A and 2B illustrafe examples of desired signals, interferers, and noise that may
be received by one of the various circuits in a wireless receiver. In each of these figures, the
signal strength is plotted along a Y-axis 204 or 254 as a function of frequency along an X-axis
202 or 252. In the example of Figure 2A, a received desired signal 206 is large in comparison to
interfering signals 208 and 210. In these examples, two interfering signals are shown for
illustrative purposes, though there may be no such signals, one such signal, or more than two
such signals in the frequency range of interest. Also, while for these examples the interferers are
shown as being at a higher frequency than the desired signal, there may be one or more
interferers at higher or lower frequencies as the desired signal. In this specific example, the
acceptable noise floor 214 is relatively high, while maximum signal handling capability Smax
212 (that is the maximum signal power that can be handled with an acceptably low distortion)
needs only to be high enough to accommodate the desired signal. For this specific example, the
circuit receiving this input spectrum only requires a relatively small dynamic range for proper
operation, that is the range between Smax 212 and the noise floor 214 is relatively small.

[0043] Conversely, in the example shown in Figure 2B, the desired signal 256 is relatively
weak compared to the large interferers 258 and 260. In this example, the noise floor 264 should
be relatively low so as to prevent an unacceptable level of error in the recovery the desired signal
256. The maximum signal handling capability Smax 262 should be relatively high to
accommodate the large interferers in order to avoid the creation of intermodulation products as
described below. Accordingly, in this specific example, the circuit receiving this input spectrum

should have a large dynamic range, particularly in comparison to the example of Figure 2A.
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[0044] It should be noted that the noise level or noise floors shown in these and the other
included figures is the noise density integrated over the bandwidth of interest. For simplicity and
comparison, this level is shown as a horizontal line, and is not meant to imply noise density.
[0045] Ofien in wireless receivers, a circuit at different times will receive an input spectrum
similar to those shown in Figures 2A and 2B. The input spectrum of Figure 2B is generally
considered the worst-case input signal, and typical design methodology involves designing a
receiver for this condition, specifically the weakest desired signal accompanied by largest
interference level. Circuit impedances and currents are set such that the noise floor 264 is
sufficiently low for an acceptable bit-error rate, while bias currents are set sufficiently high for
the required Smax 262.

[0046] Conversely, the input spectrum in Figure 2A is that of the best-case input signal,
specifically, a robust desired signal accompanied by no or low-level interferers. In this case, the
noise floor 214 may be allowed to rise, while the maximum signal handling capability Smax 212
may be reduced. When this is done, the receiver circuit may save significant power. For
example, the circuit's impedances may be increased, thus reducing required drive currents.
Similarly, bias currents may be lowered, thus reducing the maximum signal in handling
capability. _

[0047] The minimum power dissipation for a circuit is proportional to the required maximum
signal-to-noise ratio, which is the ratio between Smax 212 or 262 and N 214 and 264. Thus, a
circuit receiving an input similar to the one shown in Figure 2A can dissipate less power than
one receiving the input as shown in Figure 2B, while still achieving an acceptable bit-error. rate.
[0048] Figure 3 illustrates what can occur when the maximum signal handling capability Smax
314 is reduced in the worst-case condition, that is when a weak desired signal 306 is
accompanied by large interferers 310 and 312. Again, signal strength is plotted along a Y-axis
304 as a function of frequency along X-axis 302. In this specific example, Smax 314 is reduced
below the peak levels of the interferers 310 and 312. Since Smax is low, the circuit cannot
handle the interferers linearly. The resulting nonlinearities lead to a mixing of the interferers and
the creation of intermodulation products 308 (for example, a third-order intermodulation
distortion, IM3), one of which in this example occurs at the same frequency as the desired signal
306. As can be seen, if the intermodulation products 308 become excessive, the received signal

bit error rate may become excessive, and the desired signal 306 may be lost. Accordingly, while
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Smax may be lowered even under some unfavorable conditions in order to reduce power, care
should be taken to avoid corruption of the received desired signal. »

[0049] Figure 4 illustrates a portion of a receiver consistent with an embodiment of the present
invention. Included is a filter 430. An optional gain element 420 is placed in front of the filter
430 in order to increase signal levels. Signal strength indicator circuits 440 and 450 are
connected to input line 410 and output line 460. In this specific example, the input signal
spectrum on line 410 is shown as desired signal 412 and interferers 414 and 416. The signal
spectrum at the output line 460 is shown as desired signal 462 and interferers 464 and 466. The
signal strength indicators 440 and 450 do not provide information as to the relative sizes of the
desired and interfering signals. Rather, a cumulative signal level is provided at their outputs.
For example, the first signal strength indicator 440 outputs a level corresponding to the sum of
desired signal 412 and interfering signals 414 and 416, while the second signal strength indicator
450 provides a signal level corresponding to the sum of desired signal 462 and interfering signals
464 and 466. In this specific example, the gain of the gain and filter circuit combinations is
shown as approximately one, while the interfering signals 414 and 416 signal levels are reduced.
[0050] A comparison of the signal levels provided by the signal strength indicators 440 and
450 indicates that much of the combined received signal on line 410 has been filtered.
Accordingly, it may be deduced that large interfering signals present at the input are being
filtered by the filter 430. From this information, as will be shown in greater detail below, the
bias, impedance, and gain of the gain stage 420 and filter 430 combination may be optimized to
reduce power dissipation.

[0051] There are several real world situations where the received signal is better than the
worst-case condition such that power can be saved. For example, large interferers may bé
present only part of the time, that is, on a temporary or transient basis. The interfering
equipment may be some distance from the transceiver, or it may be operating in the low power
mode. Also, the desired signal may be very strong as compared to the noise and interferers, for
example a hub, router, or access point may be nearby. ,

[0052] Some transceivers consistent with embodiments of the present invention are designed to
work with more than one data transfer specification or standard. In this case, when a transceiver

is'operating in a mode having a lower data rate, the power saving techniques described here may

be employed.
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[0053] Figure 5 illustrates the relationship between a required biased current 516 for a given
output signal 514 for a representative circuit 510. If the output signal current level is relatively
low, such as the output current shown as 526, the corresponding bias current 528 may be low.
Conversely, if the output signal current level is larger as with the example 536, the
corresponding bias current level 538 should also be high. Accordingly, if a bias current is
initially set high to handle large a large input signal, for example a large interferer, this current
may be reduced if the input signal is smaller.

[0054] There are many ways by which these bias currents can be reduced. For example, the
current may be generated by placing a voltage across a resistor by applying a bias voltage to the
base of a device whose emitter is connected to ground through a resistance. In this case, the
resistor may be increased by opening switches across portions of the resistance, or lowering the
bias voltage applied at the base. Several ways in which this may be done will be readily
understood by one skilled in the art.

[0055] Figure 6 is an example of how a circuit's impedances may be scaled to reduce drive
currents, and, depending on the circuit configuration used, associated bias currents as well. A
driver 612 has a load R 614 and C 616. The frequency response of this circuit is the same as that
seen by driver 622, which drives an impedance of 2R 624 and C/2 626. But the impedance of
the load seen by driver 622 is double that seen by 612, thus the output current required by the
driver 622 is reduced by one-half.

[0056] As an example, the output stage of each of these drivers may be a Class A emitter
follower formed by an emitter follower connected to a current source. When the outputs are
driven high, the emitter of driver 622 need supply only one-half the drive current as driver 612.
In this way, an impedance can be scaled in order to decrease a circuit’s required drive current.
[0057] Also, the discharge current for driver 622 is only one half that of driver 612 for a given
negative-going slew rate. Thus, the current source of 622 may be reduced by the same factor of
one-half as compared to driver 612. In this example, the bias current, that is the current in the
pull-down current source can be reduced. Many other examples where drive currents and
possibly bias currents may be reduced will be appreciated by one skilled in the art.

[0058] Figure 7 illustrates another degree of freedom that made be employed to reduce current
levels in a transceiver. Specifically, a gain element 720 may be inserted in front of a circuit

block 730 in order to improve the combined circuit's signal-to-noise ratio by a factor equal to the
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gain of the inserted gain block. This is particularly useful when large interferers are absent and
the desired received signal is moderate or low. Specifically, gain is added to the signal while
impedances are increased, which raise the noise floor. In this way, a given signal-to-noise ratio
may be maintained while the power is decreased.

[0059] The gain of such an element may be varied by increasing a current in a differential pair
or increasing a load resistance using switches. Many other examples where the gain of this
element may be varied will be appreciated by one skilled in the art.

[0060] These variables, or degrees of freedom, specifically reducing bias currents, increasing
impedances, and increasing gain may be used as in the following examples.

[0061] Figure 8A is a block diagram of a functional block 820 and optional gain element 810
in accordance with an embodiment of the present invention. Functional block 820, like the
functional blocks in the following diagrams, may be a filter, mixer, amplifier, or other circuit or
circuits in a wireless transceiver or other electronic circuits or system. An input signal is
received on line 812 by the optional gain element 814. When the optional gain block 810 is not
used, the input signal may be received directly by the function block 820. The gain of the
optional gain element 812 is controlled by a gain control signal on line 814. The functional
block receives an output signal from the optional gain element 810 and provides an output
VOUT on line 822. The lines in this and the other included figures may be one or more lines,
depending on whether single-ended, differential, or other type of signaling is employed.

[0062] One or more impedances are under control of signals on impedance control lines 824.
Similarly, one or more bias currents in the function block are under control of one or more
signals on bias control lines 826. These various control lines may be logic signals, analog
signals, voltage or currents lines, or other signal or bias lines. In other embodiments of the
present invention, the gain control element 810 may be included in the function block 820. Also,
various embodiments may not incorporate either or both the impedance control and bias control.
[0063] Figure 8B is an example input that may be present on line VIN 812. In this example, a
desired signal 836 is relatively weak, as are interfering signals 837 and 838. The initial bias and
circuit configuration is such that the noise floor 833 and maximum signal handling capability
Smax 831 are adjﬁsted for worst case conditions. The circuit of Figure 8A, as with all the
circuits described here, receives noise at its input which may be referred to as input equivalent

noise or input referred noise. Additionally, the circuit of Figure 8A generates noise which is
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added to the input referred noise. Depending on the gain characteristics of the circuitry, the
output noise at various frequencies may be greater than, equal to, or less than the input referred
noise. For simplicity, the noise floor and maximum signal handling capability Smax, in this and
the other figures, are shown as straight lines, though the noise and Smax are typically curved as a
function of frequency.

[0064] That the input spectrum is as shown in Figure 8B can be determined, for example, by
low signal strength indications on line VIN 812 and VOUT 822. That is, a low level signal
strength indication on line VIN 812 indicates that no portion of the input signal is particularly
large.

[0065] For this exemplary input, there are at least two methods by which the power dissipation
for this circuitry may be reduced. Depending on the exact circuits and structures used, one of
these methods may be preferred.

[0066] In Figure 8C, the bias current is decreased, thereby lowering the maximum signal
handling capability 841 as compared to 831, closer to the deéired and interfering signal levels.
Again, the bias currents in the function block 820 may be reduced by switching impedances that
appear across a voltage thereby changing a resulting bias current, by reducing a voltage at the '
gate of a MOS or base of a bipolar transistor, or by other methods. |

[0067] In Figure 8D, a second method of reducing power dissipation in the function block 820
is employed. Specifically, Smax 851 is held constant as compared Smax 831. The desired and
interfering signals are amplified such that they are closer to the av#ilable signaling handling
capability 851. Also, the noise floor 853 is raised as compared to noise floor 833 in Figure 8B.
Spedﬁcally, the noise contributed by the function block 820 is increased, such that the noise at
its output is increased to noise floor 853. This is done by increasing one or more impedance in.
function block 810, such that drive currents inside that block are reduced. Depending on the
exact configuration, this may also allow some biasing currents to be reduced, while maintaining
the maximum signal handling capability 851 at a sufficient level. Alternately, these two methods
of reducing power dissipation in function block 820 may be done in combination.

[0068] The included examples are explained for the exemplary situation where biasing and
other parameters are set for worst-case conditions, and then changed to save power when it is

discovered that the conditions are better-than-worst case. Alternately, the bias currents and other
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parameters may be set for maximum power savings, or an intermediate point, and the power can
be adjusted from there.

[0069] Figure 9A illustrates a block diagram including an optional gain element 910 and »
function block 920. Again, an input signal is received on line 912 by optional gain element 910
which in turn drives function block 920. The function block provides an output VOUT on line
922, and receives impedance and bias control signals on lines 924 and 926.

[0070] Figure 9B shows the spectrum for what may be considered a best-case received signal.
Specifically, the desired signal 936 is strong, while the interfering signals 937 and 938 are
relatively weak. This may be determined, for example, by detecting a large signal level at the
input line VIN 812 and a large signal level after a filter, since these readings would indicate that
a large signal is received, but that it is at the desired signal frequency.

[0071] The maximum signaling capability 931 and noise floor 933 are shown as being set for
the worst case conditions. In this case, the noise floor 933 is lower than the maximum allowed
for proper signal reception. Accordingly, one or more impedance in the function block 920 may
be increased, such that the noise floor 943 rises as shown in Figure 9C. In this way one or more
the driving currents in the function block 920 may be reduced. Similarly, since the drive current
is reduced, one or more bias current may also be reduced, depending on the exact circuit
conﬁguratibn.

[0072] Figure 10A illustrates a Block diagram showing an optional gain element 1010 driving a
function block 1020. An input signal is received by the gain element 1010 on line 1012, and an
output is provided by function block 1020 on line VOUT 1022. One or more gain control signals
present on lines 1014 control the gain of gain control element 1010, while one or more
impedance and bias control signals are received by the function block 1020 on line to 1024 and
1026. . _
[0073] Figure 10B illustrates a received signal that may be received on line VIN 1012. In this
example, the desired signal 1036 and interferers 1037 and 1038 are each relatively large. This
may be determined, for example, by detecting a large signal level at the input line VIN 812 and a
smaller signal level after a filter, since these readings would indicate that a large signal is
received, but that interferers are being reduced. |

[0074] As before, in this example, the noise floor 1033 and maximum signal handling

capability 1031 are initially set for the worst case conditions. Since the desired signal is
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relatively large in this case, the noise floor may be allowed to rise, a shown by noise floor 1043
in Figure 10C. Since the desired signal 1046 and interferers 1047 are large, the maximum signal
handling capability Smax 1041 remains constant. Again, the noise floor is increased by
increasing impedahces in the function block 1020. This reduces the required drive current, and
may also allow for a reduction in bias currents.

[0075] Figure 11A iilustrates a block diagram including an optional gain element 1110 and
function block 1120 in accordance with an embodiment of the present convention. An input
signal is received on line 1112 by the optional gain control element 1110, while an output signal
is provided by the function block 1120 on line VOUT 1122. Gain, impedance, and bias control
signals are received on lines 11 14, 1124, and 1126. .
[0076] Figure 11B is an exemplary input signal thal may be received by the gain control
element 1110 on line VIN 1112. In this specific example, the desired signal 1136 is relatively
low or weak while the interfering signals 1137 and 1138 are large. This may be determined, for
example, by detecting a large signal level at the input line VIN 812 and a much smaller signal
level after a filter, since these readings would indicate that a large signal is received and that
large interferers are being reduced such that the resulting signal, the desired signal, is relatively
weak. |

[0077]) Again, the maximum signal handling capability 1131 and noise floor 1133 are initially
set for worst case conditions. If the desired signal is sufficiently low, while the interferers are
sufficiently high, power savings may not be achievable over the worst case settings, since this is-
in fact the worst case condition. But, if the desired signal is somev.vhat larger than the worst case
condition, then power may be saved in at least two different ways.

[0078] For example, Figure 11C shows the maximum signal handling capability 1141 being
lowered. In this case, tile interfering signals 1147 in 1148 began to clip and distort, thereby
creating intermodulation products 1145, which distort the desired signal 1146. So long as care is
taken to not corrupt the desired signal 1146 beyond an acceptable limit, typically measured by a
bit-error rate, power may be reduced in this way.

[0079] Similarly, in Figure 11D, the noise floor 1153 is raised somewhat, thereby saving

“power. Again, this may be done so long as the noise floor is not sufficiently high that the system

bit-error rate becomes unacceptable.
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[0080] Figure 12 is a summary of the above four examples. The received signal strengths are
shown in column 1210, while appropriate power saving responses are listed in column 1220.
Specifically, in row 1230, the desired signal and interferer signal strengths are both weak or
small. In this case, proper responses include decreasing Smax, or increasing one or more circuit
impedances while increasing the circuit gain. Depending on the exact circuit configuration, one
of these options may be preferred over the other. Alternately, they may be done in combination,
or done in combination with other power saving techniques. Also, in some specific
embodiments, when both desired signal and interferer signal strengths are small, the gain may
need to be increased while the impedance is maintained or not increased in order to keep the
noise floor low.

[0081] In row 1240, the desired signal strength is strong or large, while the interfering signals
are small. In this case, an appropriate response is to increase one or more of the circuit
impedances. Again, depending on the exact circuit in question, one or more of the bias currents
may also be reduced.

[0082] Inrow 1250, both the desired signals and interfering signal strengths are large. Again,
in this case an-appropriate response is to increase one or more of the circuit impedances.

[0083] Inrow 126'0, the received desired signal strength is weak or small, while the interfering
signals are large. Since this is the worst case situation for which the circuit is designed,
substantial power savings are difficult to achieve. However, again, if the received signal is
above a minimum level necessary for proper operation, some distortion of the interferers or
raising of the noise floor may be acceptable.

[0084] It should be noted that not all pd'ssible signal conditions are listed here. For example,
either the éignal or interferer may be of a relatively medium strength, or the interferer may be
absent. Also, these terms are for exemplary purposes and are not meant to convey specific signal
conditions, but rather are only qualitative. The proper response to a specific condition depends
on the embodiment of the present invention, the particular circuit topology, the requirements of
the signaling standard used, as well as other constraints. 4

[0085] Figure 13 is an example shown how power may be saved as a function of time by
employing one or more of these methods consistent with embodiments of the present invention.
Power is plotted along a Y-axis 1304 as a function of time along X-axis 1302. Conventional

worst case design would fix power dissipation at line 1310. As can be seen, dynamic power
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dissipation 1320 under the control of variable gains, impedances, biasing, or combination
thereof, allows for a lower average power 1330 as compared to the power dissipated 1310 by the
conventional design.

[0086] Figure 14 is a block diagram of a portion of a receiver consistent with an embodiment
of the present invention. Included are low-noise amplifier 1410, mixer 1420, gain stage 1430,
filter 1440, AGC amplifier 1450, and VCO 1460. Signal strength detection is done at the output
of the low-noise amplifier by signal strength indicator 1470, at the output of the mixer by signal
strength indicator 1472, and at the output of the filter by signal strength indicator 1474. The :
outputs of the signal strength indicator circuits are received by the computational circuit 1470,
which in turn controls gain and power control circuits 1480 and 1485. Power and gain control
circuits 1480 and 1485 control the gain, biasing, and impedance levels of the circuits in the
receiver signal path. Also, the gain and power control circuits may control the same parameters
in the VCO 1460. This figure is greatly simplified for purposes of explanation. For example, the
quadrature nature of the mixers and following circuits are not shown. Also, power-down and
start-up circuits are not included.

[0087] The current level in the low-noise amplifier determines a multitude of parameters
including voltage gain, linearity, input impedance matching, and noise figure. When conditions
are better than worst-case, some of these parameters may be relaxed while maintaining an
acceptable bit-error rate, thus saving power. _

[0088] The bias current in the mixers effect that block’s noise figure and linearity. Care is
taken in reducing power in this block so as not to increase nonlinearities, particularly the third-
order nonlinearity as measured by IP3, the third-order intercept point, beyond an acceptable
limit.

 [0089] A key parameter of the VCO is phase noise, an increase in which increases the
sidebands on either side of the oscillation signal. During transmission, the phase noise should be
kept low to avoid interference with adjacent channels and for preserving modulation information.
[0090] During reception however, if the conditions a_ré better than worst case, the phase noise
requirement for the VCO is relaxed, and power can be saved consistent with embodiments of the
present invention. The achievable phase noise power spectral density is approximately inversely
proportional to the bias current used. Thus, when low phase noise is not required during

reception, bias current in the VCO can be reduced.
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[0091] Most of the power savings in a transceiver in accordance with embodiments of the
present invention is achieved in the receiver portion. Additional power may be saved in the
transmitter section.

[0092] Figure 15 is a block diagram of a transmitter portion consistent with an embodiment of
the present invention. Included is a signal path formed by gain stage 1510 and power amplifier
1520. The output power level is sensed by output level sensing circuit 1550, which in turn
adjusts the biasing of the power amplifier 1520 through the power control circuit 1540.
Additionally, a transmitter level control signal is received by power control circuits 1530 and
1540, which in turn control the biasing of gain stage 1510 and power amplifier 1520. Gain.
control circuit 1560 also adjusts the gain of gain stage 1510 and power amplifier 1520.
Additional circuitry that varies impedances in each of these circuits may also be included.
[0093] Since the gain, impedance and biasing of these blocks are being dynamically varied,
care must be taken to not negatively affect the signal being processed. For example, specific
embodiments of the present invention perform some or ail of these variations during preamble.
Also, as changes occur, the circuits in some embodiments are limited such that they may only
adapt to an improvement in conditions after frames are completed. If conditions worsen, the
circuits may be allowed to change in order to save the data. Alternately, a system may be
manually calibrated, for example at set up, and when the network configuration is changed.
[0094] The above description of specific embodiments of the invention has been presented for
the purposes of illustration and description. It is not intended to be exhaustive or to limit the '
invention to the precise form described, and many modifications and variations are possible in
1ight of the teaching above. The embodiments were chosen and described in order to best
explain the principles of the invention and its practical applications to thereby enable others
skilled in the art to best utilize the invention in various embodiments and with various

modifications as are suited to the particular use contemplated.
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Attorney Docket Number | 10037P007CCC

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Power Dissipation Reduction in Wireless Transceivers

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

H Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

R
Inventor ‘1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
‘ El |{annis ‘ Il'sividis ‘ E|
Residence Information (Select One) e US Residency Non US Residency Active US Military Service

City | I\Iew York I State/Province ‘ I\IY I Country of Residence ‘ IJS

Mailing Address of Inventor:

Address 1 Pept. of Electrical Engineering

Address 2 Columbia University

City ‘ '\Iew York I State/Province ‘ P\IY
Postal Code | [10027 | Countryi ‘ |US

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button. Add

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number 8791

Email Address | | Add Email | |Remove Email

Application Information:

Title of the Invention Power Dissipation Reduction in Wireless Transceivers

Attorney Docket Number| [10037P007CCC Small Entity Status Claimed [X]

Application Type Nonprovisional v
Subject Matter tility -

Total Number of Drawing Sheets (if any) 15 Suggested Figure for Publication (if any) | BA
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Attorney Docket Number | 10037P007CCC

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Power Dissipation Reduction in Wireless Transceivers

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.C. 111(c) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e,, "Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of afiling date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). .
Application number of the previcusly Filing date (YYYY-MM-DD) Intellectual Property Authority or Country

filed application

Publication Information:
[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under

35 U.8.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: ® Customer Number US Patent Practitioner | (O Limited Recognition (37 CFR 11.9)
Customer Number p8791

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Pricr Application Status |3ending - Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number {YYYY-MM-DD)
Continuation of ~| 15080421 |2016-03-24
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L Attorney Docket Number | 10037P007CCC
Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention | Power Dissipation Reduction in Wireless Transceivers

Prior Application Status ‘ |3atented EI

Application . Prior Application Filing Date Issue Date

Number Continuity Type Number (YYYY-MM-DD) | PatentNumber | vy i pp)

15080421 ontinuation of -] f11318646 po05-12-27 0331728 2016-05-03

Prior Application Status ‘ |3atented EI Remove

Application o Prior Application Filing Date Issue Date

Number Continuity Type Number (YYYY.MM-DD) | PatentNumber | vy iy pp)

‘1 1318646 ’Continuation of - 10784613 |2004-02-23 ’7010330 )2006-03-07

Prior Application Status Fxpired -

Filing or 371(c) Date

Application Number Continuity Type Prior Application Number {YYYY-MM-DD)
10784613 [Claims benefit of provisional ~| 60451229 |2003—03—01

Prior Application Status | [Expired -

Filing or 371(c) Date

Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
10784613 Claims benefit of provisional |~] 60451230 |2003—03—01
Additional Domestic Benefit/National Stage Data may be generated within this form Aad

by selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for pricrity as required by 35 U.8.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application

that is eligible for retrieval under the priority document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i){1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)1).

Application Number

Cc>untryi

Filing Date (YYYY-MM-DD)

Remove

Access Cc>dei (if applicable)

Additional Foreign Priority Data may be generated within this form by selecting the

Add button.

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition

Applications
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Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention | Power Dissipation Reduction in Wireless Transceivers

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March
16, 2013, will be examined under the first inventor to file provisions of the AlA.
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Attorney Docket Number | 10037P007CCC

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Power Dissipation Reduction in Wireless Transceivers

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign |P office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX]) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic of
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

(1.

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign |IP office access to the instant
[] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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Attorney Docket Number | 10037P007CCC

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention | Power Dissipation Reduction in Wireless Transceivers

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant {1

If the applicant is the inventor {or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

® Assignee Legal Representative under 35 U.S.C. 117 Joint Inventor

Person to whom the inventor is obligated to assign. Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name Il'heta IP,LLC

Mailing Address Information For Applicant:

Address 1 10 Inglenook Court

Address 2

City oppell State/Province ITX
Country | lJS Postal Code 75019
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button. Add

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.
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Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Power Dissipation Reduction in Wireless Transceivers

Assignee (1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information™ section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. ]
Prefix Given Name Middle Name Family Name Suffix

. | ki

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City ‘ State/Province
Countryi ‘ I Postal Code
Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14{c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature [JRWB/ Date (YYYY-MM-DD)| [2017-11-28
First Name Roger Last Name ‘ ‘Blakely Registration Number 5831
Additional Signature may be generated within this form by selecting the Add button. Add
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PTO/AIAM4 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number

10037P007CCC

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Power Dissipation Reduction in Wireless Transceivers

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by 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 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending 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. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connecticn with your submission of the attached form related to a patent
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information
is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.S.
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of
the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552) and the Privacy
Act (5U.5.C.552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative
tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

Arecord in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom
the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in order to perform
a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.5.C.
552a(m).

A record related to an International Application filed under the Patent Cooperaticn Treaty in this system of records may be disclosed, as a routine use,
to the Internaticnal Bureau of the Woerld Intellectual Property Crganization, pursuant to the Patent CooperationTreaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of Naticnal Security review (35 U.S.C. 181)
and for review pursuant to the Atomic Energy Act (42 US.C. 218{c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of
records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.5.C.
122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use,
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, tc a Federal, State, or local law enforcement agency, if the USPTO becomes
aware of a violation or potential violation of law or regulaticn.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPL0.Z0ov

Aplzié\iggON I 35 1H(“cI)N§AOTrE I GI?JIZ\I??T I FIL. FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
15/824,841 11/28/2017 2422 730 10037P007CCC 20
CONFIRMATION NO. 4819
8791 FILING RECEIPT
BLAKELY SOKOLOFF TAYLOR & ZAFMAN
1279 Oakmead Parkway AR AT LS T

Sunnyvale, CA 94085-4040
Date Mailed: 12/13/2017

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)

Yannis Tsividis, New York, NY;
Applicant(s)

Theta IP, LLC, Coppell, TX;

Power of Attorney: The patent practitioners associated with Customer Number 08791

Domestic Priority data as claimed by applicant
This application is a CON of 15/080,421 03/24/2016 PAT 9838962
which is a CON of 11/318,646 12/27/2005 PAT 9331728
which is a CON of 10/784,613 02/23/2004 PAT 7010330
which claims benefit of 60/451,229 03/01/2003
and claims benefit of 60/451,230 03/01/2003

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.
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If Required, Foreign Filing License Granted: 12/11/2017

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

is US 15/824,841
Projected Publication Date: 03/22/2018
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
Title

Power Dissipation Reduction in Wireless Transceivers
Preliminary Class
348
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www .stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number

Substitute for Form PTO-875 15/824,841
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)

BASIC FEE
(37 CFR 1.16(a), (b), or (c)) N/A N/A N/A 70 N/A
SEARCH FEE
(37 CFR 116(K9, ). or (m)) N/A N/A N/A 300 N/A
EXAMINATION FEE
@7 CFR1.16(0). (). or (@) N/A N/A N/A 360 N/A
7 CFR LA 20 minus20-| " x 40 -| 000 OR
] IR § . 20 o] oo

If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.

41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 730 TOTAL

APPLICATION AS AMENDED - PART Il

OTHER THAN
(Column 1) {Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST

REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(®) FEE(S) RATE®) FEE(S)
E AMENDMENT PAID FOR
L Total * Mi h =
S (37 CFR 1.16(i)) e x = OR |x =
= Independent * Minus | *** =
E (37 orR T 16(h)) X = OR |x =
5 Application Size Fee (37 CFR 1.16(s))

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST

REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE®S) FEE($)
E AMENDMENT PAID FOR
L Total * Minus | ** = X _
= (37 CFR1.16(i)) OR |x =
% Independent * Minus | *** = X = OR |x =
w (37 CFR 1.16(h)) - -
<§( Application Size Fee (37 CFR 1.16(s))

OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT GLAIM (37 GFR 1.16()))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPL0.Z0ov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/824,841 11/28/2017 Yannis Tsividis 10037P007CCC
CONFIRMATION NO. 4819
8791 PUBLICATION NOTICE
WOMBLE BOND DICKINSON (US) LLP
Attn: IP Docketing L AU D
P.O. Box 7037 00098229

Atlanta, GA 30357-0037

Title:Power Dissipation Reduction in Wireless Transceivers

Publication No.US-2018-0084492-A1
Publication Date:03/22/2018

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTQO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and

the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through

the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. The direct link to access this status information is currently
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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Substitute for form 1448A/PTO

INFORMATION DISCLOSURE

Comglete if Known

Application Number

15/824,841

Filing Date

Nov 28, 2017

STATEMENT BY APPLICANT | First Named Inventor Yannis Tsividis
(Use as many sheets as necessary) Group Art Unit
Examiner Name
Sheet 10f6 Attorney Docket No: 10037P007CCC

US PATENT DOCUMENTS

Pages, Columns,
Publication Lines, Where Relevant

Examiner Cite USP Document or Issue Date Name of Patentee or Applicant Passages or Relevant
Initial * No ' Number YYYY-MM-DD of cited Document Figures Appear

US-2002/0036519 | 2002-03-28 | Krishnapura, Nagendra et al.

US-2002/0050861 | 2002-05-02 | Nguyen, Thinh C., et al.

US-2002/0137478 | 2002-09-26 | Masamura, Hitoshi

US-2002/0190796 | 2002-12-19 | Park, Joonbae et al.

US-2003/0002452 | 2003-01-02 | Sahota, Gurkanwal S.

US-2003/0025623 | 2003-02-06 | Brueske, Daniel E., et al.

US-2003/0076168 | 2003-04-24 | Forrester, Tim

US-2003/0086383 | 2003-05-08 | Bremer, Brian H., et al.

US-2003/0100279 | 2003-05-29 | Medvid, Joseph J., et al.

US-2003/0112059 | 2003-06-19 | Krishnapura, Nagendra et al.

US-2003/0112060 | 2003-06-19 | Krishnapura, Nagendra et al.

US-2003/0117212 | 2003-06-26 | Krishnapura, Nagendra et al.

US-2003/0124999 | 2003-07-03 | Parssinen, Aarno et al.

US-2003/0169089 | 2003-09-11 | Manku, Tajinder et al.

US-2004/0042572 | 2004-03-04 | Palaskas, George et al.

US-2004/0077324 | 2004-04-22 | Wieck, Christopher P.

US-2004/0091035 | 2004-05-13 | Palaskas, George et al.

US-2004/0152429 | 2004-08-05 | Haub, David et al.

US-3408587 1968-10-29 | Lancaster, William W.

US-4270222 1981-05-26 | Menant, Christophe

US-4355414 1982-10-19 | Inoue, Shigeki

US-4894566 1990-01-16 | Rush, Michael J.

US-5001776 1991-03-19 | Clark, Edward T.

US-5020147 1991-05-28 | Okanobu, Taiwa

US-5179724 1993-01-12 | Lindoff, Matws E.

US-5390357 1995-02-14 | Nobusawa, Hideaki et al.

US-5392457 1995-02-21 | Davis, Walter L., et al.

US-5406613 1995-04-11 | Peponides, George M., et al.

US-5408697 1995-04-18 | Price, J. M., et al.

US-5412498 1995-05-02 | Arstein, David M., et al.

US-5564094 1996-10-08 | Anderson, George C., et al.

US-5600271 1997-02-04 | Erickson, Charles R., et al.

US-5638141 1997-06-10 | Bae, Dae-sik et al.

US-5661437 1997-08-26 | Nishikawa, Kenjiro et al.

US-5751148 1998-05-12 | Kennedy, John F, et al.
EXAMINER DATE CONSIDERED

Based on PTO/SB/08A(09-08) - Substitute Disclosure Statement Form (PTO-1449) as modified by BSTZ 03/26/067

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include copy of this form with next communication to

applicant.1 Applicant's unigue citation designation number (optional) 2 Applicant is to place a check mark here if English language Translation is attached
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Substitute for form 1449A/PTO (Complete if Known
Application Number 15/824,841
INFORMATION DISCLOSURE | Filing Date Nov 28, 2017
STATEMENT BY APPLICANT [ First Named Inventor Yannis Tsividis
(Use as many sheets as necessary) Group Art Unit
Examiner Name
Sheet 2 of 6 Attorney Docket No: 10037P007CCC
US-5809400 1998-09-15 | Abramsky, Victor A., et al.
US-5864760 1999-01-26 | Gilhousen, Klein S, et al.
US-5867063 1999-02-02 | Snider, James R., et al.
US-5886547 1999-03-23 | Durec, Jeffrey C., et al.
US-5907798 1999-05-25 | Abramsky, Victor A, et al.
US-5930692 1999-07-27 | Peterzell, Paul E., et al.
US-5949286 1999-09-07 | Jones, Mark A.
US-5995853 1999-11-30 | Park, Hyung-Weon
US-6026288 2000-02-15 | Bronner, Peter E.
US-6081558 2000-06-27 | North, Brian B.
US-6100761 2000-08-08 | Ezell, Richard W.
US-6134430 2000-10-17 | Younis, Saed G., et al.
US-6157668 2000-12-05 | Gilhousen, Klein S., et al.
US-6175279 2001-01-16 | Ciccarelli, Steven C., et al.
US-6259901 2001-07-10 | Shinomiya, Yoshitaka et al.
US-6259928 2001-07-10 | Vembu, Sridhar
US-6298221 2001-10-02 | Nguyen, Dien M.
US-6339711 2002-01-15 | Otaka, Shoji et al.
US-6351172 2002-02-26 | Ouyang, Paul H., et al.
US-6360085 2002-03-19 | Walley, Kenneth S.
US-6370187 2002-04-09 | Agah, Michael D.
US-6370210 2002-04-09 | Yamamoto, Takeshi
US-6388525 2002-05-14 | Bien, David E.
US-6389445 2002-05-14 | Tsividis, Yannis
US-6400177 2002-06-04 | Yoshizaki, Shoichi
US-6498926 2002-12-24 | Ciccarelli, Steven C., et al.
US-6509796 2003-01-21 | Nguyen, Thinh C., et al.
US-6529069 2003-03-04 | Krishnapura, Nagendra et al.
US-6546058 2003-04-08 | Gilhousen, Klein S_, et al.
US-6577677 2003-06-10 | Hara, Susumu
US-6621339 2003-09-16 | Tripathi, Adya et al.
US-6633550 2003-10-14 | Gardenfors, Karl H., et al.
US-6639447 2003-10-28 | Manku, Tajinder et al.
US-6657498 2003-12-02 | Park, Joonbae et al.
US-6668028 2003-12-23 | Wieck, Christopher P.
US-6670901 2003-12-30 | Brueske, Daniel E., et al.
US-6683492 2004-01-27 | Krishnapura, Nagendra et al.
US-6687491 2004-02-03 | Wieck, Christopher P.
US-6694129 2004-02-17 | Peterzell, Paul E., et al.
EXAMINER DATE CONSIDERED

Based on PTO/SB/08A(09-08) - Substitute Disclosure Statement Form (PTO-1449) as modified by BSTZ 03/26/067
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Substitute for form 1449A/PTO (Complete if Known
Application Number
INFORMATION DISCLOSURE | Filing Date Nov 28, 2017
STATEMENT BY APPLICANT [ First Named Inventor Yannis Tsividis
(Use as many sheets as necessary) Group Art Unit
Examiner Name
Sheet 3 of 6 Attorney Docket No: 10037P007CCC
US-6697611 2004-02-24 | Franca-Neto, Luiz M.
US-6710651 2004-03-23 | Forrester, Tim
US-6714557 2004-03-30 | Smith, Ronald P., et al.
US-6724251 2004-04-20 | Ziazadeh, Ramsin M., et al.
US-6735424 2004-05-11 | Larson, Lawrence et al.
US-6784738 2004-08-31 | Jin, Xiaodong et al.
US-6801760 2004-10-05 | Hutchinson, James A_, et al.
US-6807406 2004-10-19 | Razavi, Behzad et al.
US-6819938 2004-11-16 | Sahota, Gurkanwal S.
US-6819939 2004-11-16 | Masamura, Hitoshi
US-6826418 2004-11-30 | Adachi, Hisashi et al.
US-6870425 2005-03-22 | Leifso, Curtis R., et al.
US-6933779 2005-08-23 | Lee, Kwyro et al.
US-6944427 2005-09-13 | Haub, David et al.
US-6963755 2005-11-08 | Chen, Tao et al.
US-6965655 2005-11-15 | Mostov, Alexander et al.
US-6993297 2006-01-31 | Smith, Jr., Edward L.
US-7016654 2006-03-21 | Bugeja, Alex
US-7054605 2006-05-30 | Groe, John B.
US-7079825 2006-07-18 | Wieck, Christopher P.
US-7095994 2006-08-22 | Aytur, Turgut S, et al.
US-7130602 2006-10-31 | Ciccarelli, Steven C.
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Amendments to the Claims:

This listing of claims will replace all prior versions, and listings, of claims in the

application:

Listing of Claims:

Claims 1-20 (cancelled)

21. (New) A method of reducing the power consumption of a receiver of a battery
operated transceiver having a plurality of circuits, wherein the plurality of circuits comprise a
receiver signal path comprising at least an amplifier, a mixer and a filter, the plurality of circuits
further comprise circuits for determining at least a signal strength indication in the signal path of
the receiver; the method comprising:

receiving a signal comprising a desired signal and an interferer signal in the signal path of
the receiver;

determining a first signal strength indication, wherein the first signal strength indication
is relative to the strength of the received signal;

determining a second signal strength indication, wherein the second signal strength
indication is relative to the strength of the signal after filtering the received signal to reduce the
interferer signal,;

comparing the first and second signal strength indication, and
adjusting at least one of an impedance, a bias or a gain of at least one of the amplifier, filter or
mixer in the signal path, responsive to the changes in the strength of the first and second signal
strength indication as below:

when the second signal strength indication increases, increasing the impedance of at least

one of the plurality of circuits in the signal path.

22. (New) A method of reducing the power consumption of a receiver of a battery
operated transceiver having a plurality of circuits, wherein the plurality of circuits comprise a

receiver signal path comprising at least an amplifier, a mixer and a filter, the plurality of circuits
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further comprising circuits for determining at least a signal strength indication in the signal path
of the receiver; the method comprising:

receiving a signal comprising a desired signal and an interferer signal in the signal path of
the receiver;

determining a first signal strength indication, wherein the first signal strength indication
is relative to the strength of the received signal;
determining a second signal strength indication, wherein the second signal strength indication is
relative to the strength of the signal after filtering the received signal to reduce the interferer
signal;

comparing the first and second signal strength indication to determine a signal strength
indication of a desired signal and a signal strength indication of an interferer signal; and

when the indicated interferer signal strength decreases, and the indicated strength of the
desired signal decreases, decreasing the bias of at least one of the plurality of circuits in the

signal path.

23. (New) A method of reducing the power consumption of a receiver of a battery
operated transceiver having a plurality of circuits, wherein the plurality of circuits comprise a
receiver signal path comprising at least an amplifier, a mixer and a filter, the plurality of circuits
further comprising circuits for determining at least a signal strength indication in the signal path
of the receiver; the method comprising:

receiving a signal comprising a desired signal and an interferer signal in the signal path of
the receiver;

determining a first signal strength indication, wherein the first signal strength indication
is relative to the strength of the received signal;

determining a second signal strength indication, wherein the second signal strength
indication is relative to the strength of the signal after filtering the received signal to reduce the
interferer signal;

comparing the first and second signal strength indications to determine a signal strength

indication of the desired signal and a signal strength indication of the interferer signal; and
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when the indicated interferer signal strength decreases, and the indicated strength of the
desired signal decreases, increasing a gain of at least one of a plurality of circuits in the signal

path and increasing an impedance of at least one of the plurality of circuits in the signal path.

24, (New) A method for reducing power consumption in a receiver in a battery
operated mobile device where the receiver receives a wireless signal and comprises a plurality of
circuits, the plurality of circuits comprising a signal path including at least an amplifier, a mixer
and a filter, and wherein the receiver also comprises circuits for determining at least a signal
strength at a one or more locations in the signal path, the method comprising:

filtering the received signal to determine a signal strength of a desired signal and a signal
strength of an interferer signal; and

when the signal strength of the desired signal is greater than the signal strength of the
interferer signal, increasing an impedance of at least one of the amplifier, filter or mixer in the

signal path of the receiver, thereby reducing power dissipation in the receiver.

25. (New) A method for reducing power consumption in a receiver in a battery
operated mobile device where the receiver receives a wireless signal and comprises a plurality of
circuits, the plurality of circuits comprising a signal path including at least an amplifier, a mixer
and a filter, and wherein the receiver also comprises circuits for determining signal strengths at a
plurality of locations in the signal path, the method comprising:

filtering the received signal to determine a signal strength of a desired signal and a signal
strength of an interferer signal; and

when the signal strength of the interferer signal is greater than the signal strength of the
desired signal, reducing a bias of at least one of the plurality of circuits in the signal path of the

receiver, thereby reducing power dissipation in the receiver.

26.  (New) A method for power dissipation reduction in a receiver of a wireless
transceiver of a battery powered portable wireless device, the method comprising:
receiving a wireless signal having a desired signal strength and an interferer signal

strength by the receiver, the receiver having a plurality of circuits to function under a worst case
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condition when a received desired signal strength is low and a received interferer signal strength
is high, the receiver having a signal path comprising a plurality of circuits including at least an
amplifier, a filter, and a mixer, and wherein the receiver also comprises circuits determining a
received desired signal strength and determining a received interferer signal strength; and

when the signal strength of the interferer signal is high and the signal strength of the
desired signal is high, causing an impedance of one or more of the plurality of circuits in the
receiver signal path of the wireless transceiver to be increased compared to the worst-case power

dissipation condition, thereby saving power.

27.  (New) A method for power dissipation reduction in a receiver of a wireless
transceiver of a battery powered portable wireless device, the method comprising:

receiving a wireless signal having a desired signal strength and an interferer signal
strength by the receiver, the receiver having a plurality of circuits to function under a worst case
condition when a received desired signal strength is low and a received interferer signal strength
is high, the receiver having a signal path comprising a plurality of circuits including at least an
amplifier, a filter, and a mixer, and wherein the receiver also comprises circuits determining a
received desired signal strength and determining a received interferer signal strength; and

when the signal strength of the interferer signal is low and the signal strength of the
desired signal is low, causing a bias current of one or more of the plurality of circuits in the
receiver signal path of the wireless transceiver to be decreased compared to the worst-case power

dissipation condition, thereby saving power.

28.  (New) A method for power dissipation reduction in a receiver of a wireless
transceiver of a battery powered portable wireless device, the method comprising:

receiving a wireless signal having a desired signal strength and an interferer signal
strength by the receiver, the receiver having a plurality of circuits to function under a worst case
condition when a received desired signal strength is low and a received interferer signal strength
is high, the receiver having a signal path comprising a plurality of circuits including at least an
amplifier, a filter, and a mixer, and wherein the receiver also comprises circuits determining a

received desired signal strength and determining a received interferer signal strength; and
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when the signal strength of the interferer signal is low and the signal strength of the
desired signal is low, causing an impedance and a gain of one or more of the plurality of circuits
in the receiver signal path of the wireless transceiver to be increased compared to the worst-case

power dissipation condition, thereby saving power.

29. (New) A method for power dissipation reduction in a receiver of a wireless
transceiver of a battery powered portable wireless device, the method comprising:

receiving a wireless signal having a desired signal strength and an interferer signal
strength by the receiver, the receiver having a plurality of circuits to function under a worst case
condition when a received desired signal strength is low and a received interferer signal strength
is high, the receiver having a signal path comprising a plurality of circuits including at least an
amplifier, a filter, and a mixer, and wherein the receiver also comprises circuits determining a
received desired signal strength and determining a received interferer signal strength; and

when the signal strength of the interferer signal is low and the signal strength of the
desired signal is high, causing an impedance of one or more of the plurality of circuits in the
receiver signal path of the wireless transceiver to be increased compared to the worst-case power

dissipation condition, thereby saving power.

30. (New) A method for power dissipation reduction in a receiver of a wireless
transceiver of a battery powered portable wireless device, the method comprising:

receiving a wireless signal having a desired signal strength and an interferer signal
strength by the receiver, the receiver having a plurality of circuits to function under a worst case
condition when a received desired signal strength is low and a received interferer signal strength
is high, the receiver having a signal path comprising a plurality of circuits including at least an
amplifier, a filter, and a mixer, and wherein the receiver also comprises circuits determining a
received desired signal strength and determining a received interferer signal strength; and

when the signal strength of the interferer signal is high and the signal strength of the
desired signal is low, and the desired signal has a signal strength that is larger than in the worst-

case power dissipation conditions, causing an impedance of one or more of the plurality of

Docket No: 10037P007CCC Page 6 0of 10 RWB/jc

IPR2024-00818
Apple EX1002 Page 77



Appl. No. 15/824,841
Pre-Examination Amdt. Dated 07/03/2018

circuits in the receiver signal path of the wireless transceiver to be increased compared to the

worst-case power dissipation condition, causing a reduction in power dissipation.

31. (New) A method for reducing power consumption in a receiver in a battery
operated mobile device where the receiver receives a wireless signal and comprises a plurality of
circuits, the plurality of circuits comprising a signal path including at least an amplifier, a mixer
and a filter, and wherein the receiver also comprises circuits for determining a signal strength at
least at a location in the signal path, the method comprising:

filtering the received signal to determine a signal strength of an interferer signal; and

when the signal strength of the interferer signal is high, increasing an impedance of at
least one of the plurality of circuits in the signal path of the receiver, thereby reducing power

dissipation in the receiver.
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Remarks/Arguments.

Prior to the examination of the claims currently on file in this RCE, Applicant presents
new claims 21-31 for examination herein and cancels claims 1-20 previously on file. These new
claims are being submitted in accordance with an agreement of the examiner that examination of
this case would be conducted on these claims rather than the pending claims provided this pre-

examination amendment was filed on or before July 3, 2018.

In this pre-examination amendment the new claims have been drafted to claim the

invention in simplified and alternate forms as follows:

New Claim 21 claims the method of the present invention in accordance with Figures 9
and 10 and the corresponding descriptions thereof which may be found in paragraphs [0069] to

[0074] of the application as filed.

New Claim 22 claims the invention in accordance with Figure 8C and the description

thereof which may be found in paragraph [0066] of the application as originally filed.

New Claim 23 claims the invention disclosed at Figure 8D and as described in paragraph

[0067] of the application as originally filed.

New Claim 24 claims the invention disclosed in Figures 9B and 9C as described in

paragraphs [0070] and [0071] of the application as originally filed.

New Claim 25 claims the invention disclosed in Figure 11C as described in paragraph

[0078] of the application as originally filed.

New Claim 26 claims the invention disclosed in Figures 10B and 10C and as described in

paragraphs [0073] and [0074] of the application as originally filed.
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New Claim 27 claims the invention disclosed in the application as originally filed in
Figure 8C in a form alternate to that of Figure 28 and again as disclosed in the paragraph [0066]

of the application as originally filed.

New Claim 28 claims the invention disclosed in Figure 8D in the application as originally

filed and described in paragraph [0067].

New Claim 29 claims the invention disclosed in Figure 9C and described in paragraph

[0071] of the application as originally filed.

New Claim 30 claims the invention disclosed in Figure 11D as disclosed in paragraph
[0079] of the application as original filed, the noise floor being dependent upon the impedance of
one or more of the plurality of circuits in the receiver signal path as best illustrated in Figures 9B

and 9C as well as Figures 10B and 10C of the application as originally filed.

New Claim 31 claims the invention of Figures 10C and 11D of the application as
described in paragraphs [0074] and [0079] as originally filed, again the noise floor varying in
response to an impedance of one or more of the plurality of circuits in the receiver signal path as

illustrated in Figures 9B and 9C as well as Figures 10B and 10C.

Accordingly, Applicant believes that all claims in the case as filed herein are in condition

for allowance.
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CONCLUSION

Applicant respectfully requests that a timely Notice of Allowance be issued in this case.

Respectfully submitted,

BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN LLP

Dated: 07/02/2018 By /RWB/
Roger W. Blakely, Jr.
Reg. No. 25,831
Tel.: (714) 557-3800 (Pacific Coast)

P.O. Box 7037
Atlanta, Georgia 30357-0037

CERTIFICATE OF TRANSMISSION (37 CFR 1.84)
I hereby certify that this correspondence is being EFS Web transmitted to the USPTO on the date shown below.

/Jessica A. Clark/ 07/03/2018
Date: 07/03/2018 Jessica A. Clark Date
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The present application is being examined under the pre-AlA first to invent
provisions.
DETAILED ACTION
Information Disclosure Statement
The information disclosure statement (IDS) submitted on 05/03/2018 is in
compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure

statement is being considered by the examiner.

Claim Rejections - 35 USC § 112

The following is a quotation of 35 U.S.C. 112(b):

(b) CONCLUSION.—The specification shall conclude with one or more claims particularly
pointing out and distinctly claiming the subject matter which the inventor or a joint inventor
regards as the invention.

The following is a quotation of 35 U.S.C. 112 (pre-AlA), second paragraph:

The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

Claims 26-30 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AlA),
second paragraph, as being indefinite for failing to particularly point out and distinctly
claim the subject matter which the inventor or a joint inventor, or for pre-AlA the
applicant regards as the invention.

Claim 26 recites the limitation "the worst-case power dissipation condition" in
claim 26, lines 11-12. There is insufficient antecedent basis for this limitation in the

claim.
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Claim 27 recites the limitation "the worst-case power dissipation condition" in
claim 27, lines 11-12. There is insufficient antecedent basis for this limitation in the
claim.

Claim 28 recites the limitation "the worst-case power dissipation condition" in
claim 28, lines 11-12. There is insufficient antecedent basis for this limitation in the
claim.

Claim 29 recites the limitation "the worst-case power dissipation condition" in
claim 29, lines 11-12. There is insufficient antecedent basis for this limitation in the
claim.

Claim 30 recites the limitation "the worst-case power dissipation condition" in
claim 30, lines 10-11. There is insufficient antecedent basis for this limitation in the

claim.

Claim Rejections - 35 USC § 103
The following is a quotation of pre-AlA 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, 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.

Claims 21-31 are rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable
over Clark (US 5,001,776) in view of Leifso et al. (US 6,870,425).
Regarding claim 21, Clark (figure 1) discloses a method of reducing the power

consumption of a receiver of a battery operated transceiver having a plurality of circuits,
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wherein the plurality of circuits comprise a receiver signal path comprising at least an
amplifier (108, 122), a mixer (110) and a filter (103), the plurality of circuits further
comprise circuits for determining at least a signal strength indication in the signal path of
the receiver; the method comprising: receiving a signal comprising a desired signal and
an interferer signal in the signal path of the receiver; determining a first signal strength
indication, wherein the first signal strength indication is relative to the strength of the
received signal (127); determining a second signal strength indication, wherein the
second signal strength indication is relative to the strength of the signal after filtering the
received signal to reduce the interferer signal (127’); comparing the first and second
signal strength indication, and adjusting at least one of an impedance, a bias or a gain
of at least one of the amplifier, filter or mixer in the signal path, responsive to the
changes in the strength of the first and second signal strength indication (via control
lines 132, 134, 138 and 140); when the second signal strength indication increases,
adjusting the gain of at least one of the plurality of circuits in the signal path (column 2,
line 34 — column 4, line 66). Clark does not specifically disclose when the second signal
strength indication increases, increasing the impedance of at least one of the plurality of
circuits in the signal path. However, Leifso et al. (figure 4) disclose adjusting a gain of
an amplifier by changing of the value of an impedance of at least one of the plurality of
circuits in the signal path (column 6, line 26 — column 8, line 15). Therefore, it would
have been obvious for one having ordinary skill in the art at the time the invention was
made to adapt the teaching of adjusting the gain of the amplifier by adjusting the

impedance of Leifso et al. to the method of Clark as a system design preference for
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performing the same function as controlling and adjusting the gain of the amplifier and
power consumption in the receiver.

Regarding claim 22, Clark (figure 1) discloses a method of reducing the power
consumption of a receiver of a battery operated transceiver having a plurality of circuits,
wherein the plurality of circuits comprise a receiver signal path comprising at least an
amplifier (108, 122), a mixer (110) and a filter (120), the plurality of circuits further
comprising circuits for determining at least a signal strength indication in the signal path
of the receiver; the method comprising: receiving a signal comprising a desired signal
and an interferer signal in the signal path of the receiver; determining a first signal
strength indication, wherein the first signal strength indication is relative to the strength
of the received signal (127); determining a second signal strength indication, wherein
the second signal strength indication is relative to the strength of the signal after filtering
the received signal to reduce the interferer signal (127’); comparing the first and second
signal strength indication to determine a signal strength indication of a desired signal
and a signal strength indication of an interferer signal; and when the indicated interferer
signal strength decreases, and the indicated strength of the desired signal decreases,
decreasing the gain of at least one of the plurality of circuits in the signal path (column
2, line 34 — column 4, line 66). Clark does not specifically disclose when the indicated
interferer signal strength decreases, and the indicated strength of the desired signal
decreases, decreasing the bias of at least one of the plurality of circuits in the signal
path. However, Leifso et al. (figure 4) disclose adjusting a gain of an amplifier by

changing a bias of at least one of the plurality of circuits in the signal path (column 6,
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line 26 — column 8, line 15). Therefore, it would have been obvious for one having
ordinary skill in the art at the time the invention was made to adapt the teaching of
adjusting the gain of the amplifier by adjusting the bias of Leifso et al. to the method of
Clark as a system design preference for performing the same function as controlling
and adjusting the gain of the amplifier and power consumption in the receiver.
Regarding claim 23, Clark (figure 1) discloses a method of reducing the power
consumption of a receiver of a battery operated transceiver having a plurality of circuits,
wherein the plurality of circuits comprise a receiver signal path comprising at least an
amplifier (108, 122), a mixer (110) and a filter (120), the plurality of circuits further
comprising circuits for determining at least a signal strength indication in the signal path
of the receiver; the method comprising: receiving a signal comprising a desired signal
and an interferer signal in the signal path of the receiver; determining a first signal
strength indication, wherein the first signal strength indication is relative to the strength
of the received signal (127); determining a second signal strength indication, wherein
the second signal strength indication is relative to the strength of the signal after filtering
the received signal to reduce the interferer signal (127’); comparing the first and second
signal strength indications to determine a signal strength indication of the desired signal
and a signal strength indication of the interferer signal; and when the indicated interferer
signal strength decreases, and the indicated strength of the desired signal decreases,
increasing a gain of at least one of a plurality of circuits in the signal path (column 2, line
34 — column 4, line 66). Clark does not specifically disclose when the indicated strength

of the desired signal decreases, increasing an impedance of at least one of the plurality
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of circuits in the signal path. However, Leifso et al. (figure 4) disclose adjusting a gain of
an amplifier by changing an impedance of at least one of the plurality of circuits in the
signal path (column 6, line 26 — column 8, line 15). Therefore, it would have been
obvious for one having ordinary skill in the art at the time the invention was made to
adapt the teaching of adjusting the gain of the amplifier and adjusting the impedance of
Leifso et al. to the method of Clark as a system design preference for performing the
same function as controlling and adjusting the gain of the amplifier and power
consumption in the receiver.

Regarding claim 24, Clark (figure 1) discloses a method for reducing power
consumption in a receiver in a battery operated mobile device where the receiver
receives a wireless signal and comprises a plurality of circuits, the plurality of circuits
comprising a signal path including at least an amplifier (108, 122), a mixer (110) and a
filter (120), and wherein the receiver also comprises circuits for determining at least a
signal strength at a one or more locations in the signal path, the method comprising:
filtering the received signal to determine a signal strength of a desired signal and a
signal strength of an interferer signal; and when the signal strength of the desired signal
(127’) is greater than the signal strength of the interferer signal (127), adjusting a gain of
at least one of the amplifier, filter or mixer in the signal path of the receiver, thereby
reducing power dissipation in the receiver path (column 2, line 34 — column 4, line 66).
Clark does not specifically disclose increasing an impedance of at least one of the
amplifier, filter or mixer in the signal path of the receiver. However, Leifso et al. (figure

4) disclose adjusting a gain of an amplifier by changing an impedance of at least one of
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the plurality of circuits in the signal path (column 6, line 26 — column 8, line 15).
Therefore, it would have been obvious for one having ordinary skill in the art at the time
the invention was made to adapt the teaching of adjusting the gain of the amplifier by
adjusting the impedance of Leifso et al. to the method of Clark as a system design
preference for performing the same function as controlling and adjusting the gain of the
amplifier and power consumption in the receiver.al path of the receiver, thereby
reducing power dissipation in the receiver.

Regarding claim 25, Clark (figure 1) discloses a method for reducing power
consumption in a receiver in a battery operated mobile device where the receiver
receives a wireless signal and comprises a plurality of circuits, the plurality of circuits
comprising a signal path including at least an amplifier (108, 122), a mixer (110) and a
filter (120), and wherein the receiver also comprises circuits for determining signal
strengths at a plurality of locations in the signal path, the method comprising: filtering
the received signal to determine a signal strength of a desired signal and a signal
strength of an interferer signal; and when the signal strength of the interferer signal
(127) is greater than the signal strength of the desired signal (127’), adjusting a gain of
at least one of the plurality of circuits in the signal path of the receiver, thereby reducing
power dissipation in the receiver path (column 2, line 34 — column 4, line 66). Clark
does not specifically reducing a bias of at least one of the plurality of circuits in the
signal path of the receiver. However, Leifso et al. (figure 4) disclose adjusting a gain of
an amplifier by changing a bias of at least one of the plurality of circuits in the signal

path (column 6, line 26 — column 8, line 15). Therefore, it would have been obvious for
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one having ordinary skill in the art at the time the invention was made to adapt the
teaching of adjusting the gain of the amplifier by adjusting the bias of Leifso et al. to the
method of Clark as a system design preference for performing the same function as
controlling and adjusting the gain of the amplifier and power consumption in the
receiver.

Regarding claim 26, Clark (figure 1) discloses a method for power dissipation reduction
in a receiver of a wireless transceiver of a battery powered portable wireless device, the
method comprising: receiving a wireless signal having a desired signal strength and an
interferer signal strength by the receiver, the receiver having a plurality of circuits to
function under a worst case condition when a received desired signal strength is low
and a received interferer signal strength is high, the receiver having a signal path
comprising a plurality of circuits including at least an amplifier (108, 122), a filter (120),
and a mixer (110), and wherein the receiver also comprises circuits determining a
received desired signal strength (127’) and determining a received interferer signal
strength (127); and when the signal strength of the interferer signal is high and the
signal strength of the desired signal is high, causing a gain of one or more of the
plurality of circuits in the receiver signal path of the wireless transceiver to be increased
compared to the worst-case power dissipation condition, thereby saving power (column
2, line 34 — column 4, line 66). Clark does not specifically disclose causing an
impedance of one or more of the plurality of circuits in the receiver signal path of the
wireless transceiver to be increased. However, Leifso et al. (figure 4) disclose adjusting

a gain of an amplifier by changing an impedance of at least one of the plurality of

IPR2024-00818
Apple EX1002 Page 97



Application/Control Number: 15/824,841 Page 10
Art Unit: 2647

circuits in the signal path (column 6, line 26 — column 8, line 15). Therefore, it would
have been obvious for one having ordinary skill in the art at the time the invention was
made to adapt the teaching of adjusting the gain of the amplifier by adjusting the
impedance of Leifso et al. to the method of Clark as a system design preference for
performing the same function as controlling and adjusting the gain of the amplifier and
power consumption in the receiver.

Regarding claim 27, Clark (figure 1) discloses a method for power dissipation reduction
in a receiver of a wireless transceiver of a battery powered portable wireless device, the
method comprising: receiving a wireless signal having a desired signal strength and an
interferer signal strength by the receiver, the receiver having a plurality of circuits to
function under a worst case condition when a received desired signal strength is low
and a received interferer signal strength is high, the receiver having a signal path
comprising a plurality of circuits including at least an amplifier (108, 122), a filter (120),
and a mixer (110), and wherein the receiver also comprises circuits determining a
received desired signal strength (127’) and determining a received interferer signal
strength (127); and when the signal strength of the interferer signal is low and the signal
strength of the desired signal is low, causing a gain of one or more of the plurality of
circuits in the receiver signal path of the wireless transceiver to be decreased compared
to the worst-case power dissipation condition, thereby saving power (column 2, line 34 —
column 4, line 66). Clark does not specifically disclose causing a bias current of one or
more of the plurality of circuits in the receiver signal path of the wireless transceiver to

be decreased. However, Leifso et al. (figure 4) disclose adjusting a gain of an amplifier
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by changing a bias of at least one of the plurality of circuits in the signal path (column 6,
line 26 — column 8, line 15). Therefore, it would have been obvious for one having
ordinary skill in the art at the time the invention was made to adapt the teaching of
adjusting the gain of the ampilifier by adjusting the bias current of Leifso et al. to the
method of Clark as a system design preference for performing the same function as
controlling and adjusting the gain of the amplifier and power consumption in the
receiver.

Regarding claim 28, Clark (figure 1) discloses a method for power dissipation
reduction in a receiver of a wireless transceiver of a battery powered portable wireless
device, the method comprising: receiving a wireless signal having a desired signal
strength and an interferer signal strength by the receiver, the receiver having a plurality
of circuits to function under a worst case condition when a received desired signal
strength is low and a received interferer signal strength is high, the receiver having a
signal path comprising a plurality of circuits including at least an amplifier (108, 122), a
filter (120), and a mixer (110), and wherein the receiver also comprises circuits
determining a received desired signal strength (127’) and determining a received
interferer signal strength (127); and when the signal strength of the interferer signal is
low and the signal strength of the desired signal is low, causing a gain of one or more of
the plurality of circuits in the receiver signal path of the wireless transceiver to be
increased compared to the worst-case power dissipation condition, thereby saving
power (column 2, line 34 — column 4, line 66). Clark does not specifically disclose

causing an impedance and a gain of one or more of the plurality of circuits in the

IPR2024-00818
Apple EX1002 Page 99



Application/Control Number: 15/824,841 Page 12
Art Unit: 2647

receiver signal path of the wireless transceiver to be increased. However, Leifso et al.
(figure 4) disclose adjusting a gain of an amplifier and changing an impedance of at
least one of the plurality of circuits in the signal path (column 6, line 26 — column 8, line
15). Therefore, it would have been obvious for one having ordinary skill in the art at the
time the invention was made to adapt the teaching of adjusting the gain of the amplifier
and adjusting the impedance of Leifso et al. to the method of Clark as a system design
preference for performing the same function as controlling and adjusting the gain of the
amplifier and power consumption in the receiver.

Regarding claim 29, Clark (figure 1) discloses a method for power dissipation
reduction in a receiver of a wireless transceiver of a battery powered portable wireless
device, the method comprising: receiving a wireless signal having a desired signal
strength and an interferer signal strength by the receiver, the receiver having a plurality
of circuits to function under a worst case condition when a received desired signal
strength is low and a received interferer signal strength is high, the receiver having a
signal path comprising a plurality of circuits including at least an amplifier (108, 122), a
filter (120), and a mixer (110), and wherein the receiver also comprises circuits
determining a received desired signal strength and determining a received interferer
signal strength; and when the signal strength of the interferer signal is low and the
signal strength of the desired signal is high, causing a gain of one or more of the
plurality of circuits in the receiver signal path of the wireless transceiver to be increased
compared to the worst-case power dissipation condition, thereby saving power (column

2, line 34 — column 4, line 66). Clark does not specifically disclose causing an
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impedance of one or more of the plurality of circuits in the receiver signal path of the
wireless transceiver to be increased. However, Leifso et al. (figure 4) disclose adjusting
a gain of an amplifier by changing an impedance of at least one of the plurality of
circuits in the signal path (column 6, line 26 — column 8, line 15). Therefore, it would
have been obvious for one having ordinary skill in the art at the time the invention was
made to adapt the teaching of adjusting the gain of the amplifier by adjusting the
impedance of Leifso et al. to the method of Clark as a system design preference for
performing the same function as controlling and adjusting the gain of the amplifier and
power consumption in the receiver.

Regarding claim 30, Clark (figure 1) discloses a method for power dissipation
reduction in a receiver of a wireless transceiver of a battery powered portable wireless
device, the method comprising: receiving a wireless signal having a desired signal
strength and an interferer signal strength by the receiver, the receiver having a plurality
of circuits to function under a worst case condition when a received desired signal
strength is low and a received interferer signal strength is high, the receiver having a
signal path comprising a plurality of circuits including at least an amplifier (108, 122), a
filter (120), and a mixer (110), and wherein the receiver also comprises circuits
determining a received desired signal strength and determining a received interferer
signal strength; and when the signal strength of the interferer signal is high and the
signal strength of the desired signal is low, and the desired signal has a signal strength
that is larger than in the worst- case power dissipation conditions, causing a gain of one

or more of the plurality of circuits in the receiver signal path of the wireless transceiver
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to be increased compared to the worst-case power dissipation condition, causing a
reduction in power dissipation (column 2, line 34 — column 4, line 66). Clark does not
specifically disclose causing an impedance of one or more of the plurality of circuits in
the receiver signal path of the wireless transceiver to be increased. However, Leifso et
al. (figure 4) disclose adjusting a gain of an amplifier by changing an impedance of at
least one of the plurality of circuits in the signal path (column 6, line 26 — column 8, line
15). Therefore, it would have been obvious for one having ordinary skill in the art at the
time the invention was made to adapt the teaching of adjusting the gain of the amplifier
and adjusting the impedance of Leifso et al. to the method of Clark as a system design
preference for performing the same function as controlling and adjusting the gain of the
amplifier and power consumption in the receiver.

Regarding claim 31, Clark (figure 1) discloses a method for reducing power
consumption in a receiver in a battery operated mobile device where the receiver
receives a wireless signal and comprises a plurality of circuits, the plurality of circuits
comprising a signal path including at least an amplifier (108, 122), a mixer (110) and a
filter (120), and wherein the receiver also comprises circuits for determining a signal
strength at least at a location in the signal path, the method comprising: filtering the
received signal to determine a signal strength of an interferer signal (by comparing the
received signal strength (127) including interference signal before filtering with the
desired signal quality (127’) after filtering); and when the signal strength of the interferer
signal is high, increasing an impedance of at least one of the plurality of circuits in the

signal path of the receiver, thereby reducing power dissipation in the receiver (column 2,
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line 34 — column 4, line 66). Clark does not specifically disclose increasing an
impedance of at least one of the plurality of circuits in the signal path of the receiver.
However, Leifso et al. (figure 4) disclose adjusting a gain of an amplifier by changing an
impedance of at least one of the plurality of circuits in the signal path (column 6, line 26
— column 8, line 15). Therefore, it would have been obvious for one having ordinary skill
in the art at the time the invention was made to adapt the teaching of adjusting the gain
of the amplifier and adjusting the impedance of Leifso et al. to the method of Clark as a
system design preference for performing the same function as controlling and adjusting

the gain of the amplifier and power consumption in the receiver.

Double Patenting

The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the “right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory double
patenting rejection is appropriate where the conflicting claims are not identical, but at
least one examined application claim is not patentably distinct from the reference
claim(s) because the examined application claim is either anticipated by, or would have
been obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46
USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed.

Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum,
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686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619
(CCPA 1970); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on nonstatutory
double patenting provided the reference application or patent either is shown to be
commonly owned with the examined application, or claims an invention made as a
result of activities undertaken within the scope of a joint research agreement. See
MPEP § 717.02 for applications subject to examination under the first inventor to file
provisions of the AlA as explained in MPEP § 2159. See MPEP §§ 706.02(1)(1) -
706.02(1)(3) for applications not subject to examination under the first inventor to file
provisions of the AIA. A terminal disclaimer must be signed in compliance with 37 CFR
1.321(b).

The USPTO Internet website contains terminal disclaimer forms which may be
used. Please visit www.uspto.gov/patent/patents-forms. The filing date of the application
in which the form is filed determines what form (e.g., PTO/SB/25, PTO/SB/26,
PTO/AIA/25, or PTO/AIA/26) should be used. A web-based eTerminal Disclaimer may
be filled out completely online using web-screens. An eTerminal Disclaimer that meets
all requirements is auto-processed and approved immediately upon submission. For
more information about eTerminal Disclaimers, refer to
www.uspto.gov/patents/process/file/efs/guidance/eTD-info-1.jsp.

Claims 21, 22, 24, 27, 29 and 31 are rejected on the ground of nonstatutory

double patenting as being unpatentable over claim 1 of U.S. Patent No. 9,838,962.
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Although the claims at issue are not identical, they are not patentably distinct from each
other because both are drawn to the same invention of a method of reducing the power
consumption of a receiver of a battery operated transceiver having a plurality of circuits
by varying impedance, bias current or gain of one or more of the plurality of circuits in
the receiver path based on at least a signal strength indication in the signal path of the
receiver.

Regarding claim 21 of the present application, claim 1 U.S. Patent No. 9,838,962
encompasses all claimed limitation including a method of reducing the power
consumption of a receiver of a battery operated transceiver having a plurality of circuits,
wherein the plurality of circuits comprise a receiver signal path comprising at least an
amplifier, a mixer and a filter, the plurality of circuits further comprise circuits for
determining at least a signal strength indication in the signal path of the receiver; the
method comprising: receiving a signal comprising a desired signal and an interferer
signal in the signal path of the receiver; determining a first signal strength indication,
wherein the first signal strength indication is relative to the strength of the received
signal; determining a second signal strength indication, wherein the second signal
strength indication is relative to the strength of the signal after filtering the received
signal to reduce the interferer signal; comparing the first and second signal strength
indication, and adjusting at least one of an impedance, a bias or a gain of at least one of
the amopilifier, filter or mixer in the signal path, responsive to the changes in the strength

of the first and second signal strength indication as below: when the second signal
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strength indication increases, increasing the impedance of at least one of the plurality of
circuits in the signal path.

Regarding claim 22 of the present application, claim 1 U.S. Patent No. 9,838,962
encompasses all claimed limitation including a method of reducing the power
consumption of a receiver of a battery operated transceiver having a plurality of circuits,
wherein the plurality of circuits comprise a receiver signal path comprising at least an
amplifier, a mixer and a filter, the plurality of circuits further comprising circuits for
determining at least a signal strength indication in the signal path of the receiver; the
method comprising: receiving a signal comprising a desired signal and an interferer
signal in the signal path of the receiver; determining a first signal strength indication,
wherein the first signal strength indication is relative to the strength of the received
signal; determining a second signal strength indication, wherein the second signal
strength indication is relative to the strength of the signal after filtering the received
signal to reduce the interferer signal; comparing the first and second signal strength
indication to determine a signal strength indication of a desired signal and a signal
strength indication of an interferer signal; and when the indicated interferer signal
strength decreases, and the indicated strength of the desired signal decreases,
decreasing the bias of at least one of the plurality of circuits in the signal path.

Regarding claim 24 of the present application, claim 1 U.S. Patent No. 9,838,962
encompasses all claimed limitation including a method for reducing power consumption
in a receiver in a battery operated mobile device where the receiver receives a wireless

signal and comprises a plurality of circuits, the plurality of circuits comprising a signal

IPR2024-00818
Apple EX1002 Page 106



Application/Control Number: 15/824,841 Page 19
Art Unit: 2647

path including at least an amplifier, a mixer and a filter, and wherein the receiver also
comprises circuits for determining at least a signal strength at a one or more locations in
the signal path, the method comprising: filtering the received signal to determine a
signal strength of a desired signal and a signal strength of an interferer signal; and
when the signal strength of the desired signal is greater than the signal strength of the
interferer signal, increasing an impedance of at least one of the amplifier, filter or mixer
in the signal path of the receiver, thereby reducing power dissipation in the receiver.
Regarding claim 27 of the present application, claim 1 U.S. Patent No. 9,838,962
encompasses all claimed limitation including a method for power dissipation reduction in
a receiver of a wireless transceiver of a battery powered portable wireless device, the
method comprising: receiving a wireless signal having a desired signal strength and an
interferer signal strength by the receiver, the receiver having a plurality of circuits to
function under a worst case condition when a received desired signal strength is low
and a received interferer signal strength is high, the receiver having a signal path
comprising a plurality of circuits including at least an amplifier, a filter, and a mixer, and
wherein the receiver also comprises circuits determining a received desired signal
strength and determining a received interferer signal strength; and when the signal
strength of the interferer signal is low and the signal strength of the desired signal is
low, causing a bias current of one or more of the plurality of circuits in the receiver
signal path of the wireless transceiver to be decreased compared to the worst-case

power dissipation condition, thereby saving power.
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Regarding claim 29 of the present application, claim 1 U.S. Patent No. 9,838,962
encompasses all claimed limitation including a method for power dissipation reduction in
a receiver of a wireless transceiver of a battery powered portable wireless device, the
method comprising: receiving a wireless signal having a desired signal strength and an
interferer signal strength by the receiver, the receiver having a plurality of circuits to
function under a worst case condition when a received desired signal strength is low
and a received interferer signal strength is high, the receiver having a signal path
comprising a plurality of circuits including at least an amplifier, a filter, and a mixer, and
wherein the receiver also comprises circuits determining a received desired signal
strength and determining a received interferer signal strength; and when the signal
strength of the interferer signal is low and the signal strength of the desired signal is
high, causing an impedance of one or more of the plurality of circuits in the receiver
signal path of the wireless transceiver to be increased compared to the worst-case
power dissipation condition, thereby saving power.

Regarding claim 31 of the present application, claim 1 U.S. Patent No. 9,838,962
encompasses all claimed limitation including a method for reducing power consumption
in a receiver in a battery operated mobile device where the receiver receives a wireless
signal and comprises a plurality of circuits, the plurality of circuits comprising a signal
path including at least an amplifier, a mixer and a filter, and wherein the receiver also
comprises circuits for determining a signal strength at least at a location in the signal
path, the method comprising: filtering the received signal to determine a signal strength

of an interferer signal; and when the signal strength of the interferer signal is high,
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increasing an impedance of at least one of the plurality of circuits in the signal path of

the receiver, thereby reducing power dissipation in the receiver.

Claims 21, 24, 26, and 29-31 are rejected on the ground of nonstatutory double
patenting as being unpatentable over claim 2 of U.S. Patent No. 9,331,728. Although
the claims at issue are not identical, they are not patentably distinct from each other
because both are drawn to the same invention of a method of reducing the power
consumption of a receiver of a battery operated transceiver having a plurality of circuits
by varying impedance, bias current or gain of one or more of the plurality of circuits in
the receiver path based on at least a signal strength indication in the signal path of the
receiver.

Regarding claim 21 of the present application, claim 2 of U.S. Patent No.
9,331,728 encompasses all claimed limitation including a method of reducing the power
consumption of a receiver of a battery operated transceiver having a plurality of circuits,
wherein the plurality of circuits comprise a receiver signal path comprising at least an
amplifier, a mixer and a filter, the plurality of circuits further comprise circuits for
determining at least a signal strength indication in the signal path of the receiver; the
method comprising: receiving a signal comprising a desired signal and an interferer
signal in the signal path of the receiver; determining a first signal strength indication,
wherein the first signal strength indication is relative to the strength of the received
signal; determining a second signal strength indication, wherein the second signal

strength indication is relative to the strength of the signal after filtering the received
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signal to reduce the interferer signal; comparing the first and second signal strength
indication, and adjusting at least one of an impedance, a bias or a gain of at least one of
the amopilifier, filter or mixer in the signal path, responsive to the changes in the strength
of the first and second signal strength indication as below: when the second signal
strength indication increases, increasing the impedance of at least one of the plurality of
circuits in the signal path.

Regarding claim 24 of the present application, claim 2 of U.S. Patent No.
9,331,728 encompasses all claimed limitation including a method for reducing power
consumption in a receiver in a battery operated mobile device where the receiver
receives a wireless signal and comprises a plurality of circuits, the plurality of circuits
comprising a signal path including at least an amplifier, a mixer and a filter, and wherein
the receiver also comprises circuits for determining at least a signal strength at a one or
more locations in the signal path, the method comprising: filtering the received signal to
determine a signal strength of a desired signal and a signal strength of an interferer
signal; and when the signal strength of the desired signal is greater than the signal
strength of the interferer signal, increasing an impedance of at least one of the amplifier,
filter or mixer in the signal path of the receiver, thereby reducing power dissipation in the
receiver.

Regarding claim 26 of the present application, claim 2 of U.S. Patent No.
9,331,728 encompasses all claimed limitation including a method for power dissipation
reduction in a receiver of a wireless transceiver of a battery powered portable wireless

device, the method comprising: receiving a wireless signal having a desired signal
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strength and an interferer signal strength by the receiver, the receiver having a plurality
of circuits to function under a worst case condition when a received desired signal
strength is low and a received interferer signal strength is high, the receiver having a
signal path comprising a plurality of circuits including at least an ampilifier, a filter, and a
mixer, and wherein the receiver also comprises circuits determining a received desired
signal strength and determining a received interferer signal strength; and when the
signal strength of the interferer signal is high and the signal strength of the desired
signal is high, causing an impedance of one or more of the plurality of circuits in the
receiver signal path of the wireless transceiver to be increased compared to the worst-
case power dissipation condition, thereby saving power.

Regarding claim 29 of the present application, claim 2 of U.S. Patent No.
9,331,728 encompasses all claimed limitation including a method for power dissipation
reduction in a receiver of a wireless transceiver of a battery powered portable wireless
device, the method comprising: receiving a wireless signal having a desired signal
strength and an interferer signal strength by the receiver, the receiver having a plurality
of circuits to function under a worst case condition when a received desired signal
strength is low and a received interferer signal strength is high, the receiver having a
signal path comprising a plurality of circuits including at least an ampilifier, a filter, and a
mixer, and wherein the receiver also comprises circuits determining a received desired
signal strength and determining a received interferer signal strength; and when the
signal strength of the interferer signal is low and the signal strength of the desired signal

is high, causing an impedance of one or more of the plurality of circuits in the receiver
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signal path of the wireless transceiver to be increased compared to the worst-case
power dissipation condition, thereby saving power.

Regarding claim 30 of the present application, claim 2 of U.S. Patent No.
9,331,728 encompasses all claimed limitation including a method for power dissipation
reduction in a receiver of a wireless transceiver of a battery powered portable wireless
device, the method comprising: receiving a wireless signal having a desired signal
strength and an interferer signal strength by the receiver, the receiver having a plurality
of circuits to function under a worst case condition when a received desired signal
strength is low and a received interferer signal strength is high, the receiver having a
signal path comprising a plurality of circuits including at least an amplifier, a filter, and a
mixer, and wherein the receiver also comprises circuits determining a received desired
signal strength and determining a received interferer signal strength; and when the
signal strength of the interferer signal is high and the signal strength of the desired
signal is low, and the desired signal has a signal strength that is larger than in the worst-
case power dissipation conditions, causing an impedance of one or more of the plurality
of circuits in the receiver signal path of the wireless transceiver to be increased
compared to the worst-case power dissipation condition, causing a reduction in power
dissipation.

Regarding claim 31 of the present application, claim 2 of U.S. Patent No.
9,331,728 encompasses all claimed limitation including a method for reducing power
consumption in a receiver in a battery operated mobile device where the receiver

receives a wireless signal and comprises a plurality of circuits, the plurality of circuits
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comprising a signal path including at least an amplifier, a mixer and a filter, and wherein
the receiver also comprises circuits for determining a signal strength at least at a
location in the signal path, the method comprising: filtering the received signal to
determine a signal strength of an interferer signal; and when the signal strength of the
interferer signal is high, increasing an impedance of at least one of the plurality of
circuits in the signal path of the receiver, thereby reducing power dissipation in the

receiver.

Claims 21-31 are rejected on the ground of nonstatutory double patenting as
being unpatentable over claims 17, 19, 21, 22, and 26 -28 of U.S. Patent No. 7.010,330.
Although the claims at issue are not identical, they are not patentably distinct from each
other because both are drawn to the same invention of a method of reducing the power
consumption of a receiver of a battery operated transceiver having a plurality of circuits
by varying impedance, bias current or gain of one or more of the plurality of circuits in
the receiver path based on at least a signal strength indication in the signal path of the
receiver.

Regarding claim 21 of the present application, claims 17, 19, 26 and 28 of U.S.
Patent No. 7.010,330 encompass all claimed limitation including a method of reducing
the power consumption of a receiver of a battery operated transceiver having a plurality
of circuits, wherein the plurality of circuits comprise a receiver signal path comprising at
least an amplifier, a mixer and a filter, the plurality of circuits further comprise circuits for

determining at least a signal strength indication in the signal path of the receiver; the
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method comprising: receiving a signal comprising a desired signal and an interferer
signal in the signal path of the receiver; determining a first signal strength indication,
wherein the first signal strength indication is relative to the strength of the received
signal; determining a second signal strength indication, wherein the second signal
strength indication is relative to the strength of the signal after filtering the received
signal to reduce the interferer signal; comparing the first and second signal strength
indication, and adjusting at least one of an impedance, a bias or a gain of at least one of
the amplifier, filter or mixer in the signal path, responsive to the changes in the strength
of the first and second signal strength indication as below: when the second signal
strength indication increases, increasing the impedance of at least one of the plurality of
circuits in the signal path.

Regarding claim 22 of the present application, claims 17, 19, 26-28 of U.S.
Patent No. 7.010,330 encompass all claimed limitation including a method of reducing
the power consumption of a receiver of a battery operated transceiver having a plurality
of circuits, wherein the plurality of circuits comprise a receiver signal path comprising at
least an amplifier, a mixer and a filter, the plurality of circuits further comprising circuits
for determining at least a signal strength indication in the signal path of the receiver; the
method comprising: receiving a signal comprising a desired signal and an interferer
signal in the signal path of the receiver; determining a first signal strength indication,
wherein the first signal strength indication is relative to the strength of the received
signal; determining a second signal strength indication, wherein the second signal

strength indication is relative to the strength of the signal after filtering the received
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signal to reduce the interferer signal; comparing the first and second signal strength
indication to determine a signal strength indication of a desired signal and a signal
strength indication of an interferer signal; and when the indicated interferer signal
strength decreases, and the indicated strength of the desired signal decreases,
decreasing the bias of at least one of the plurality of circuits in the signal path.
Regarding claim 23 of the present application, claims 17, 19, 26-28 of U.S.
Patent No. 7.010,330 encompass all claimed limitation including a method of reducing
the power consumption of a receiver of a battery operated transceiver having a plurality
of circuits, wherein the plurality of circuits comprise a receiver signal path comprising at
least an amplifier, a mixer and a filter, the plurality of circuits further comprising circuits
for determining at least a signal strength indication in the signal path of the receiver; the
method comprising: receiving a signal comprising a desired signal and an interferer
signal in the signal path of the receiver; determining a first signal strength indication,
wherein the first signal strength indication is relative to the strength of the received
signal; determining a second signal strength indication, wherein the second signal
strength indication is relative to the strength of the signal after filtering the received
signal to reduce the interferer signal; comparing the first and second signal strength
indications to determine a signal strength indication of the desired signal and a signal
strength indication of the interferer signal; and when the indicated interferer signal
strength decreases, and the indicated strength of the desired signal decreases,
increasing a gain of at least one of a plurality of circuits in the signal path and increasing

an impedance of at least one of the plurality of circuits in the signal path.
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Regarding claim 24 of the present application, claims 17, 19, 26-28 of U.S.
Patent No. 7.010,330 encompass all claimed limitation including a method for reducing
power consumption in a receiver in a battery operated mobile device where the receiver
receives a wireless signal and comprises a plurality of circuits, the plurality of circuits
comprising a signal path including at least an amplifier, a mixer and a filter, and wherein
the receiver also comprises circuits for determining at least a signal strength at a one or
more locations in the signal path, the method comprising: filtering the received signal to
determine a signal strength of a desired signal and a signal strength of an interferer
signal; and when the signal strength of the desired signal is greater than the signal
strength of the interferer signal, increasing an impedance of at least one of the amplifier,
filter or mixer in the signal path of the receiver, thereby reducing power dissipation in the
receiver.

Regarding claim 25 of the present application, claims 17, 19, 26-28 of U.S.
Patent No. 7.010,330 encompass all claimed limitation including a method for reducing
power consumption in a receiver in a battery operated mobile device where the receiver
receives a wireless signal and comprises a plurality of circuits, the plurality of circuits
comprising a signal path including at least an amplifier, a mixer and a filter, and wherein
the receiver also comprises circuits for determining signal strengths at a plurality of
locations in the signal path, the method comprising: filtering the received signal to
determine a signal strength of a desired signal and a signal strength of an interferer

signal; and when the signal strength of the interferer signal is greater than the signal
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strength of the desired signal, reducing a bias of at least one of the plurality of circuits in
the signal path of the receiver, thereby reducing power dissipation in the receiver.

Regarding claim 26 of the present application, claims 17, 19, 26-28 of U.S.
Patent No. 7.010,330 encompass all claimed limitation including a method for power
dissipation reduction in a receiver of a wireless transceiver of a battery powered
portable wireless device, the method comprising: receiving a wireless signal having a
desired signal strength and an interferer signal strength by the receiver, the receiver
having a plurality of circuits to function under a worst case condition when a received
desired signal strength is low and a received interferer signal strength is high, the
receiver having a signal path comprising a plurality of circuits including at least an
amplifier, a filter, and a mixer, and wherein the receiver also comprises circuits
determining a received desired signal strength and determining a received interferer
signal strength; and when the signal strength of the interferer signal is high and the
signal strength of the desired signal is high, causing an impedance of one or more of
the plurality of circuits in the receiver signal path of the wireless transceiver to be
increased compared to the worst-case power dissipation condition, thereby saving
power.

Regarding claim 27 of the present application, claims 17, 19, 26-28 of U.S.
Patent No. 7.010,330 encompass all claimed limitation including a method for power
dissipation reduction in a receiver of a wireless transceiver of a battery powered
portable wireless device, the method comprising: receiving a wireless signal having a

desired signal strength and an interferer signal strength by the receiver, the receiver
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having a plurality of circuits to function under a worst case condition when a received
desired signal strength is low and a received interferer signal strength is high, the
receiver having a signal path comprising a plurality of circuits including at least an
amplifier, a filter, and a mixer, and wherein the receiver also comprises circuits
determining a received desired signal strength and determining a received interferer
signal strength; and when the signal strength of the interferer signal is low and the
signal strength of the desired signal is low, causing a bias current of one or more of the
plurality of circuits in the receiver signal path of the wireless transceiver to be decreased
compared to the worst-case power dissipation condition, thereby saving power.
Regarding claim 28 of the present application, claims 17, 19, 26-28 of U.S.
Patent No. 7.010,330 encompass all claimed limitation including a method for power
dissipation reduction in a receiver of a wireless transceiver of a battery powered
portable wireless device, the method comprising: receiving a wireless signal having a
desired signal strength and an interferer signal strength by the receiver, the receiver
having a plurality of circuits to function under a worst case condition when a received
desired signal strength is low and a received interferer signal strength is high, the
receiver having a signal path comprising a plurality of circuits including at least an
amplifier, a filter, and a mixer, and wherein the receiver also comprises circuits
determining a received desired signal strength and determining a received interferer
signal strength; and when the signal strength of the interferer signal is low and the
signal strength of the desired signal is low, causing an impedance and a gain of one or

more of the plurality of circuits in the receiver signal path of the wireless transceiver to
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be increased compared to the worst-case power dissipation condition, thereby saving
power.

Regarding claim 29 of the present application, claims 17, 19, 26-28 of U.S.
Patent No. 7.010,330 encompass all claimed limitation including a method for power
dissipation reduction in a receiver of a wireless transceiver of a battery powered
portable wireless device, the method comprising: receiving a wireless signal having a
desired signal strength and an interferer signal strength by the receiver, the receiver
having a plurality of circuits to function under a worst case condition when a received
desired signal strength is low and a received interferer signal strength is high, the
receiver having a signal path comprising a plurality of circuits including at least an
amplifier, a filter, and a mixer, and wherein the receiver also comprises circuits
determining a received desired signal strength and determining a received interferer
signal strength; and when the signal strength of the interferer signal is low and the
signal strength of the desired signal is high, causing an impedance of one or more of
the plurality of circuits in the receiver signal path of the wireless transceiver to be
increased compared to the worst-case power dissipation condition, thereby saving
power.

Regarding claim 30 of the present application, claims 17, 19, 26-28 of U.S.
Patent No. 7.010,330 encompass all claimed limitation including a method for power
dissipation reduction in a receiver of a wireless transceiver of a battery powered
portable wireless device, the method comprising: receiving a wireless signal having a

desired signal strength and an interferer signal strength by the receiver, the receiver
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having a plurality of circuits to function under a worst case condition when a received
desired signal strength is low and a received interferer signal strength is high, the
receiver having a signal path comprising a plurality of circuits including at least an
amplifier, a filter, and a mixer, and wherein the receiver also comprises circuits
determining a received desired signal strength and determining a received interferer
signal strength; and when the signal strength of the interferer signal is high and the
signal strength of the desired signal is low, and the desired signal has a signal strength
that is larger than in the worst- case power dissipation conditions, causing an
impedance of one or more of the plurality of circuits in the receiver signal path of the
wireless transceiver to be increased compared to the worst-case power dissipation
condition, causing a reduction in power dissipation.

Regarding claim 31 of the present application, claims 17, 19, 26-28 of U.S.
Patent No. 7.010,330 encompass all claimed limitation including a method for reducing
power consumption in a receiver in a battery operated mobile device where the receiver
receives a wireless signal and comprises a plurality of circuits, the plurality of circuits
comprising a signal path including at least an amplifier, a mixer and a filter, and wherein
the receiver also comprises circuits for determining a signal strength at least at a
location in the signal path, the method comprising: filtering the received signal to
determine a signal strength of an interferer signal; and when the signal strength of the
interferer signal is high, increasing an impedance of at least one of the plurality of
circuits in the signal path of the receiver, thereby reducing power dissipation in the

receiver.
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Claims 21, 22, 24-27, and 29-31 are provisionally rejected on the ground of
nonstatutory double patenting as being unpatentable over claims 25 and 26 of
copending Application No. 15/080,432 (reference application). Although the claims at
issue are not identical, they are not patentably distinct from each other because both
are drawn to the same invention of a method of reducing the power consumption of a
receiver of a battery operated transceiver having a plurality of circuits by varying
impedance, bias current or gain of one or more of the plurality of circuits in the receiver
path based on at least a signal strength indication in the signal path of the receiver.

This is a provisional nonstatutory double patenting rejection because the
patentably indistinct claims have not in fact been patented.

Regarding claim 21 of the present application, claim 25 of copending Application
No. 15/080,432 encompasses all claimed limitation including a method of reducing the
power consumption of a receiver of a battery operated transceiver having a plurality of
circuits, wherein the plurality of circuits comprise a receiver signal path comprising at
least an amplifier, a mixer and a filter, the plurality of circuits further comprise circuits for
determining at least a signal strength indication in the signal path of the receiver; the
method comprising: receiving a signal comprising a desired signal and an interferer
signal in the signal path of the receiver; determining a first signal strength indication,
wherein the first signal strength indication is relative to the strength of the received
signal; determining a second signal strength indication, wherein the second signal

strength indication is relative to the strength of the signal after filtering the received
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signal to reduce the interferer signal; comparing the first and second signal strength
indication, and adjusting at least one of an impedance, a bias or a gain of at least one of
the amopilifier, filter or mixer in the signal path, responsive to the changes in the strength
of the first and second signal strength indication as below: when the second signal
strength indication increases, increasing the impedance of at least one of the plurality of
circuits in the signal path.

Regarding claim 22 of the present application, claim 25 of copending Application
No. 15/080,432 encompasses all claimed limitation including a method of reducing the
power consumption of a receiver of a battery operated transceiver having a plurality of
circuits, wherein the plurality of circuits comprise a receiver signal path comprising at
least an amplifier, a mixer and a filter, the plurality of circuits further comprising circuits
for determining at least a signal strength indication in the signal path of the receiver; the
method comprising: receiving a signal comprising a desired signal and an interferer
signal in the signal path of the receiver; determining a first signal strength indication,
wherein the first signal strength indication is relative to the strength of the received
signal; determining a second signal strength indication, wherein the second signal
strength indication is relative to the strength of the signal after filtering the received
signal to reduce the interferer signal; comparing the first and second signal strength
indication to determine a signal strength indication of a desired signal and a signal
strength indication of an interferer signal; and when the indicated interferer signal
strength decreases, and the indicated strength of the desired signal decreases,

decreasing the bias of at least one of the plurality of circuits in the signal path.

IPR2024-00818
Apple EX1002 Page 122



Application/Control Number: 15/824,841 Page 35
Art Unit: 2647

Regarding claim 24 of the present application, claim 25 of copending Application
No. 15/080,432 encompasses all claimed limitation including a method for reducing
power consumption in a receiver in a battery operated mobile device where the receiver
receives a wireless signal and comprises a plurality of circuits, the plurality of circuits
comprising a signal path including at least an amplifier, a mixer and a filter, and wherein
the receiver also comprises circuits for determining at least a signal strength at a one or
more locations in the signal path, the method comprising: filtering the received signal to
determine a signal strength of a desired signal and a signal strength of an interferer
signal; and when the signal strength of the desired signal is greater than the signal
strength of the interferer signal, increasing an impedance of at least one of the amplifier,
filter or mixer in the signal path of the receiver, thereby reducing power dissipation in the
receiver.

Regarding claim 25 of the present application, claim 25 of copending Application
No. 15/080,432 encompasses all claimed limitation including a method for reducing
power consumption in a receiver in a battery operated mobile device where the receiver
receives a wireless signal and comprises a plurality of circuits, the plurality of circuits
comprising a signal path including at least an amplifier, a mixer and a filter, and wherein
the receiver also comprises circuits for determining signal strengths at a plurality of
locations in the signal path, the method comprising: filtering the received signal to
determine a signal strength of a desired signal and a signal strength of an interferer

signal; and when the signal strength of the interferer signal is greater than the signal
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strength of the desired signal, reducing a bias of at least one of the plurality of circuits in
the signal path of the receiver, thereby reducing power dissipation in the receiver.

Regarding claim 26 of the present application, claim 25 of copending Application
No. 15/080,432 encompasses all claimed limitation including a method for power
dissipation reduction in a receiver of a wireless transceiver of a battery powered
portable wireless device, the method comprising: receiving a wireless signal having a
desired signal strength and an interferer signal strength by the receiver, the receiver
having a plurality of circuits to function under a worst case condition when a received
desired signal strength is low and a received interferer signal strength is high, the
receiver having a signal path comprising a plurality of circuits including at least an
amplifier, a filter, and a mixer, and wherein the receiver also comprises circuits
determining a received desired signal strength and determining a received interferer
signal strength; and when the signal strength of the interferer signal is high and the
signal strength of the desired signal is high, causing an impedance of one or more of
the plurality of circuits in the receiver signal path of the wireless transceiver to be
increased compared to the worst-case power dissipation condition, thereby saving
power.

Regarding claim 27 of the present application, claim 25 of copending Application
No. 15/080,432 encompasses all claimed limitation including a a method for power
dissipation reduction in a receiver of a wireless transceiver of a battery powered
portable wireless device, the method comprising: receiving a wireless signal having a

desired signal strength and an interferer signal strength by the receiver, the receiver
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having a plurality of circuits to function under a worst case condition when a received
desired signal strength is low and a received interferer signal strength is high, the
receiver having a signal path comprising a plurality of circuits including at least an
amplifier, a filter, and a mixer, and wherein the receiver also comprises circuits
determining a received desired signal strength and determining a received interferer
signal strength; and when the signal strength of the interferer signal is low and the
signal strength of the desired signal is low, causing a bias current of one or more of the
plurality of circuits in the receiver signal path of the wireless transceiver to be decreased
compared to the worst-case power dissipation condition, thereby saving power.
Regarding claim 29 of the present application, claim 25 of copending Application
No. 15/080,432 encompasses all claimed limitation including a method for power
dissipation reduction in a receiver of a wireless transceiver of a battery powered
portable wireless device, the method comprising: receiving a wireless signal having a
desired signal strength and an interferer signal strength by the receiver, the receiver
having a plurality of circuits to function under a worst case condition when a received
desired signal strength is low and a received interferer signal strength is high, the
receiver having a signal path comprising a plurality of circuits including at least an
amplifier, a filter, and a mixer, and wherein the receiver also comprises circuits
determining a received desired signal strength and determining a received interferer
signal strength; and when the signal strength of the interferer signal is low and the
signal strength of the desired signal is high, causing an impedance of one or more of

the plurality of circuits in the receiver signal path of the wireless transceiver to be
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increased compared to the worst-case power dissipation condition, thereby saving
power.

Regarding claim 30 of the present application, claim 26 of copending Application
No. 15/080,432 encompasses all claimed limitation including a method for power
dissipation reduction in a receiver of a wireless transceiver of a battery powered
portable wireless device, the method comprising: receiving a wireless signal having a
desired signal strength and an interferer signal strength by the receiver, the receiver
having a plurality of circuits to function under a worst case condition when a received
desired signal strength is low and a received interferer signal strength is high, the
receiver having a signal path comprising a plurality of circuits including at least an
amplifier, a filter, and a mixer, and wherein the receiver also comprises circuits
determining a received desired signal strength and determining a received interferer
signal strength; and when the signal strength of the interferer signal is high and the
signal strength of the desired signal is low, and the desired signal has a signal strength
that is larger than in the worst- case power dissipation conditions, causing an
impedance of one or more of the plurality of circuits in the receiver signal path of the
wireless transceiver to be increased compared to the worst-case power dissipation
condition, causing a reduction in power dissipation.

Regarding claim 31 of the present application, claim 25 of copending Application
No. 15/080,432 encompasses all claimed limitation including a method for reducing
power consumption in a receiver in a battery operated mobile device where the receiver

receives a wireless signal and comprises a plurality of circuits, the plurality of circuits
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comprising a signal path including at least an amplifier, a mixer and a filter, and wherein
the receiver also comprises circuits for determining a signal strength at least at a
location in the signal path, the method comprising: filtering the received signal to
determine a signal strength of an interferer signal; and when the signal strength of the
interferer signal is high, increasing an impedance of at least one of the plurality of
circuits in the signal path of the receiver, thereby reducing power dissipation in the

receiver.

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to QUOCHIEN B. VUONG whose telephone number is
(671)272-7902. The examiner can normally be reached on M-F 9:30-18:00.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Nay Maung can be reached on (571) 272-7882. The fax phone number for

the organization where this application or proceeding is assigned is 571-273-8300.
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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). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/QUOCHIEN B VUONG/
Primary Examiner, Art Unit 2647
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Docket No. 084820-000002US00
Application No. 15/824,841

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Yannis TSIVIDIS Confirmation No.:. 4819

Application No.: 15/824,841 Examiner: Quochien B. VUONG
Filing Date: November 28, 2017 Art Unit: 2647

Title: Power Dissipation Reduction in Wireless Transceivers

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

AMENDMENT AND RESPONSE TO OFFICE ACTION

Sir:

In response to the Office Action mailed July 18, 2018, please enter the following
amendments and consider the accompanying remarks.

Amendments to the Claims, if any, are reflected in the Listing of Claims beginning on
page 2.

Remarks begin on page 11.
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Amendments to the Claims

The following Listing of Claims replaces all prior versions in the application:

1-20. (Cancelled)

21.  (Currently Amended) A method of reducing the power consumption of a receiver
of a battery operated transceiver having a plurality of circuits, wherein the plurality of circuits
comprise a receiver signal path comprising at least an amplifier, a mixer and a filter, the plurality
of circuits further comprise circuits for determining at least a signal strength indication in the
signal path of the receiver; the method comprising:

receiving a signal comprising a desired signal and an interferer signal in the receiver
signal path-ef-thereeetver,

determining a first signal strength indication, wherein the first signal strength indication
is relative to the strength of the received signal;

determining a second signal strength indication, wherein the second signal strength
indication is relative to the strength of the signal after filtering the received signal to reduce the
interferer signal;

comparing the first and second signal strength indication_to one another, and

adjusting at least one of an impedance, a bias or a gain of at least one of the amplifier,
filter or mixer in the receiver signal path, responsive to therelative changes in the strength of the

first and second signal strength indication -as-belew:

22, (Currently Amended) The method of claim 21, A-method-ofreducingthe-pewer
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wherein when the indicated interferer signal strength decreases, and the indicated strength
of the desired signal decreases, decreasing the bias of at least one of the plurality of circuits in

the signal path.

23.

method of claim 21, wherein when the indicated interferer signal strength decreases, and the

indicated strength of the desired signal decreases, increasing a gain of at least one of a plurality
of circuits in the signal path and increasing an impedance of at least one of the plurality of

circuits in the signal path.
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24, (Currently Amended) A method for reducing power consumption in a receiver in
a battery operated mobile device where the receiver receives a wireless signal and comprises a
plurality of circuits, the plurality of circuits comprising a signal path including at least an
amplifier, a mixer and a filter, and wherein the receiver also comprises circuits for determining at
least a signal strength at a one or more locations in the signal path, the method comprising:

filtering the received signal to determine a signal strength of a desired signal and a signal
strength of an interferer signal;

comparing the signal strength of the desired signal to the signal strength of the interferer

signal; and
when the signal strength of the desired signal is greater than the signal strength of the
interferer signal, increasing an impedance of at least one of the amplifier, filter or mixer in the

signal path of the receiver, thereby reducing power dissipation in the receiver.

25. (Currently Amended) A method for reducing power consumption in a receiver in
a battery operated mobile device where the receiver receives a wireless signal and comprises a
plurality of circuits, the plurality of circuits comprising a signal path including at least an
amplifier, a mixer and a filter, and wherein the receiver also comprises circuits for determining
signal strengths at a plurality of locations in the signal path, the method comprising:

filtering the received signal to determine a signal strength of a desired signal and a signal
strength of an interferer signal;

comparing the signal strength of the desired signal to the signal strength of the interferer
signal; and

when the signal strength of the interferer signal is greater-smaller than the signal strength
of the desired signal, reducing a bias of at least one of the plurality of circuits in the signal path

of the receiver, thereby reducing power dissipation in the receiver.

26. (Currently Amended) A method for power dissipation reduction in a receiver of a

wireless transceiver of a battery powered portable wireless device, the receiver having a signal

path comprising a plurality of circuits including at least an amplifier, a filter. and a mixer. the

receiver having a plurality of circuits to function under a worst-case condition when a received
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desired signal strength is low and a received interferer signal strength is high, the method

comprising:

receiving a wireless signal having a desired signal strength and an interferer signal

strength by the receiver:;

determining a-the received desired signal strength;
-and-determining a-the received interferer signal strength;

comparing the received desired signal strength relative to the received interferer signal

strength; and
when the interferer signal strength efthe-tnterferersignal-is high and the desired signal
strength efthe-desired-stgnalis high, causing an impedance of one or more of the plurality of

circuits in the receiver signal path of the wireless transceiver to be increased eempared-relative to

the impedance at the worst-case pewer-dissipatten-condition, thereby saving power.

27. (Currently Amended) A method for power dissipation reduction in a receiver of a

wireless transceiver of a battery powered portable wireless device, the receiver having a signal

path comprising a plurality of circuits including at least an amplifier, a filter, and a mixer, the

receiver having a plurality of circuits to function under a worst case condition when a received

desired signal strength is low and a received interferer signal strength is high, the method

comprising:

receiving a wireless signal having a desired signal strength and an interferer signal

strength by the receiver-therecetverhaving-a-plurality of eirenits-tofunettonundera-worst-case

-determining a received desired signal strength;

-and-determining a received interferer signal strength;

comparing the received desired signal strength relative to the received interferer signal
strength; and
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when the interferer signal strength efthe-interfererstenal-is low and the desired signal
strength efthe-desired-stgnal-is low, causing a bias current of one or more of the plurality of

circuits in the receiver signal path of the wireless transceiver to be decreased eempared-relative
to the worst-case pewer-dissipatien-condition, thereby saving power.

28. (Cancelled)

29.  (Currently Amended) A method for power dissipation reduction in a receiver of a

wireless transceiver of a battery powered portable wireless device, the receiver having a plurality

of circuits to function under a worst case condition when a received desired signal strength is low

and a received interferer signal strength is high, the receiver having a signal path comprising a

plurality of circuits including at least an amplifier, a filter, and a mixer, the method comprising:

receiving a wireless signal having a desired signal strength and an interferer signal

strength by the receiver, ;

determining a received desired signal strength-and-;

determining a received interferer signal strength;

comparing the desired signal strength relative to the interferer signal strength; and

when the stgnal-strength-ef the-interferer signal strength is low and the desired signal
strength efthe-desired-signalis high, causing an impedance of one or more of the plurality of

circuits in the receiver signal path of the wireless transceiver to be increased eempared-relative to

the worst-case pewerdissipatton-condition, thereby saving power.

30.  (Currently Amended) A method for power dissipation reduetion-control in a
receiver of a wireless transceiver of a battery powered portable wireless device, the receiver

having a signal path comprising a plurality of circuits including at least an amplifier, a filter, and

a mixer, the method comprising:

ST, 2

receiving a wireless signal having a desired signal strength and an interferer signal

strength by the receiver.-therecetverhavineaplurality-of etreuttsto-funetionundera-worst-ease

IPR2024-00818
Apple EX1002 Page 155



Docket No. 084820-000002US00
Application No. 15/824,841

determining a-the received desired signal strength; ane

determining a-the received interferer signal strength;

comparing the received desired signal strength relative to the received interferer signal
strength: and

when the stgnal-strensth-of the-received interferer signal strength is high and the received
desired signal strength efthe-desired-signakis low, and-the-desired-signal-has-a-signal-strensth
thattstarcerthantn-the-worst-case-powerdissipation-condittons, causing antmpedanee-a bias
current of one or more of the plurality of circuits in the receiver signal path of the wireless

transceiver to be increased-compared-to-the-worst-case-power-dissipation-condition, causing an
reduetion-increase in power dissipation.

31.  (Currently Amended) A method for redueirg-power consumption control in a
receiver in a battery operated mobile device where the receiver receives a wireless signal and
comprises a plurality of circuits, the plurality of circuits comprising a signal path including at
least an amplifier, a mixer and a filter, and wherein the receiver also comprises circuits for
determining a signal strength at least at a location in the signal path, the method comprising:

filtering the received signal to determine a signal strength of an interferer signal and a
signal strength of a desired signal; and

when the signal strength of the interferer signal is highincreasing, increasing an
tmpedanee-a bias current of at least one of the plurality of circuits in the signal path of the
receiver, thereby reduetrg-increasing power dissipation in the receiver.

32. (New) A method for power dissipation optimization in a receiver of a wireless
transceiver of a battery powered portable wireless device based on its operating conditions,
wherein the receiver has a signal path comprising a plurality of circuits including at least an
amplifier, a filter, and a mixer, the receiver having a plurality of circuits designed to function
under operating conditions that vary based on relative signal strengths of the interferer signal and

desired signal, wherein operating conditions vary between a worst-case operating condition and a
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best-case operating condition, wherein the worst-case operating condition occurs when a desired
signal strength is low and an interferer signal strength is high and the receiver operates with a
maximum bias current, wherein the best-case operating condition occurs when the desired signal
strength is high and the interferer signal strength is very low or zero and the receiver operates
with a minimum bias current, the method comprising:

receiving a wireless signal having a desired signal and an interferer signal by the receiver;

determining the received desired signal strength;

determining the received interferer signal strength;

comparing the received desired signal strength relative to the received interferer signal
strength;

when the received desired signal strength relative to the received interferer signal strength
is better than that the worst-case operating condition, reducing a bias current of one or more of
the plurality of circuits in the signal path of the receiver, thereby reducing power dissipation and

saving power.

33. (New) The method of claim 32, wherein the received desired signal strength relative
to the received interferer signal strength is better than that the worst-case operating condition
when the received desired signal strength is higher than the desired signal strength at the worst-

case operating condition.

34. (New) The method of claim 32, wherein the received desired signal strength relative
to the received interferer signal strength is better than that the worst-case operating condition
when the received interfere signal strength is lower than the interferer signal strength at the worst

case operating condition.

35. (New) The method of claim 32, wherein the received desired signal strength relative
to the received interferer signal strength is better than that the worst-case operating condition
when the received desired signal strength is higher than the desired signal strength of the worst-
case operating condition and the received interferer signal strength is lower than the interferer

signal strength at the worst case operating condition.
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36. (New) The method of claim 32, wherein the interferer signal is due to other
transceivers or nearby electronic equipment generating interfering signals and other spurious

noise.

37. (New) The method of claim 31, wherein the filtering the received signal to determine
a signal strength of an interferer signal and a signal strength of a desired signal occurs over a
period of time and further comprising comparing the signal strength of the interferer signal at a
first period of time to the signal strength of the interferer signal at a second period of time to

determine whether the signal strength of the interferer signal is increasing.

38. (New) A method for power dissipation control in a receiver of a wireless transceiver
of a battery powered portable wireless device, the receiver having a signal path comprising a
plurality of circuits including at least an amplifier, a filter, and a mixer, the method comprising:

receiving a wireless signal having a desired signal strength and an interferer signal
strength by the receiver;

determining the received desired signal strength;

determining the received interferer signal strength;

comparing the received desired signal strength relative to the received interferer signal
strength; and

when the received interferer signal strength is greater than the received desired signal
strength, increasing a bias current of at least one of the plurality of circuits in the receiver signal

path of the wireless transceiver, causing an increase in power dissipation.

39. (New) A method for controlling power dissipation in a receiver of a wireless
transceiver of a battery powered portable wireless device, the receiver having a signal path
comprising a plurality of circuits including at least an amplifier, a filter, and a mixer, the method
comprising:

receiving a wireless signal having a desired signal strength and an interferer signal
strength by the receiver;

determining the received desired signal strength;

determining the received interferer signal strength;
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comparing the received desired signal strength relative to the received interferer signal
strength; and

wherein when the received desired signal strength is greater than the received interferer
signal strength, decreasing a bias current of at least one of the plurality of circuits in the signal

path.

10
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REMARKS
The Office Action mailed July 18, 2018 has been carefully considered. In this

Amendment, claim 28 has been cancelled, claims 21-27, and 29-31 have been amended, and
claims 32-39 have been added. Reconsideration in view of the following remarks is respectfully

requested.

Rejection(s) Under 35 U.S.C. § 112, Second Paragraph

Claims 26-30 stand rejected under 35 U.S.C. § 112, second paragraph, as allegedly being
indefinite for failing to particularly point out and distinctly claim the subject matter which
Applicant regards as the invention. These rejections are traversed. Applicants have amended
claims 26-27 and 29-30 and cancelled claim 28. Applicant accordingly requests withdrawal of

the rejections under 35 U.S.C. § 112, second paragraph.

Rejection(s) under 35 U.S.C. § 103

Claims 21-31 stand rejected under 35 U.S.C. § 103(a) as allegedly being unpatentable
over U.S. Patent No. 5,001,776 to Clark (hereinafter, “Clark™) in view of U.S. Patent No.
6,870,425 to Leifso et al. (hereinafter, “Leifso”). These rejections are traversed.

Clark generally discloses a method of controlling the power consumption of a receiver
(of a transceiver) based on the level of the desired signal and the level of all signals received.
However, Clark specifically discloses that a “first threshold” and a “second threshold” are used
for controlling the power consumption of the receiver. See, for example, Fig. 2 and Claim 1 of
Clark. In Clark, the desired signal is compared to the first threshold, which is determined after

the received signal has been mixed. The received signal is compared to the second threshold,
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which is determined before the signal has been mixed. Additionally, in Clark, since each
threshold causes two outcomes (high or low), there are four total outcomes of this controlling
method, as shown in TABLE 1 of Clark. Thus, in Clark, there are only two Operating Mode
Currents: High and Low. This is confirmed by Fig. 2 of Clark, which shows only a Low Current
Mode and a High Current Mode.

The presently pending claims do not rely on a comparison of the desired and undesired
(interferer) signals to thresholds; instead, in the method of claims 21-27 and 29-30, the receiver
dynamically adjusts impedance or bias based on the relative comparison of the desired signal
strength to the interferer signal strength. This allows for the receiver to operate at more than two
operating mode currents, i.e., there are many more than four outcomes as described in Clark.

The Examiner admits that Clark fails to disclose the last limitation of each of the claims.
See Office Action, pp. 4 — 15. The examiner points to Leifso as disclosing those limitations.
Leifso generally describes a method for amplifier gain control. Leifso, however, does not
disclose performing a comparison of desired signal strength and interferer signal strength or
adjusting gain based on such a comparison. Accordingly, Leifso in combination with Clark fails
to disclose all of the limitations of the claims.

Claim 31 differs from Clark in that the method requires increasing a bias current of at
least one of the plurality of circuits in the signal path of the receiver, thereby increasing power
dissipation in the receiver, when the signal strength of the interferer signal is increasing. As
discussed above, Clark does not perform its control based on whether an interferer signal is
increasing; it only does it based on a comparison of the pre-mixing and post-mixing signals to a

threshold.
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Thus, the cited art fails to disclose all of the limitations of independent claims 21-27 and
29-32. Claims 33-36 depend, directly or indirectly, from one of the foregoing independent
claims. Applicant accordingly requests withdrawal of the rejections under 35 U.S.C. § 102

and/or 35 U.S.C. § 103.

Double Patenting Rejections

Claims 21, 22, 24, 27, 29 and 31 stand rejected pursuant to the judicially-created doctrine
of obviousness-type double patenting as allegedly being unpatentable over claim 1 of prior U.S.
Patent No. 9,838,962. Claims 21, 24, 26 and 29-31 stand rejected pursuant to the judicially-
created doctrine of obviousness-type double patenting as allegedly being unpatentable over claim
2 of prior U.S. Patent No. 9,331,728. Claims 21-31 stand rejected pursuant to the judicially-
created doctrine of obviousness-type double patenting as allegedly being unpatentable over
claims 17, 19, 21, 22 and 26-28 of prior U.S. Patent No. 7,010,330. Claims 21, 22, 24-27 and
29-31 stand rejected pursuant to the judicially-created doctrine of obviousness-type double
patenting as allegedly being unpatentable over claims 25 and 26 of prior U.S. Application No.
15/080,432.

Applicants submit herewith a Terminal Disclaimer to overcome said double patenting
rejections if the Examiner finds the subject matter of the claims allowable. Applicants

accordingly request withdrawal of the double patenting rejections.
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New Claims
Claims 32-38 have been added to further particularly point out and distinctly claim the
subject matter regarded as the invention and are patentable for at least the same reasons

discussed above.

CONCLUSION

In view of the preceding discussion, Applicant respectfully urges that the claims of the
present application define patentable subject matter and should be passed to allowance.

If the Examiner believes that a telephone call would help advance prosecution of the
present invention, the Examiner is kindly invited to call the undersigned attorney at the number
below.

The Commissioner is authorized to charge any additional fees, including any fees for

additional extension of time, or credit overpayment to Deposit Account No. 50-4166.

Respectfully submitted,
NIXON PEABODY LLP

Dated: January 17, 2019 {Jennifer Hayes/
Jennifer Hayes
Reg. No. 50,845

ONE CALIFORNIA PLAZA

300 SOUTH GRAND AVENUE, SUITE 4100
LoS ANGELES, CA 90071-3151

PHONE: (213) 629-6000

FACSIMILE: (213) 629-6001

EMAIL: LAPATENTMB(@NIXONPEABODY.COM
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PTO/SB/25
Doc Code: DIST.E.FILE PTO/SB/26
Document Description: Electronic Terminal Disclaimer - Filed U.S. Patent and Trademark Office
Department of Commerce

Electronic Petition Request TERMINAL DISCLAIMER TO OBVIATE A PROVISIONAL DOUBLE PATENTING
REJECTION OVER A PENDING "REFERENCE" APPLICATION

AND TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING REJECTION OVERA
“PRIOR” PATENT

Application Number 15824841

Filing Date 28-Nov-2017

First Named Inventor Yannis Tsividis
Attorney Docket Number THETA-000002US00

Title of Invention

Power Dissipation Reduction in Wireless Transceivers

4 Filing of terminal disclaimer does not obviate requirement for response under 37 CFR 1.111 to outstanding
Office Action

X] This electronic Terminal Disclaimer is not being used for a Joint Research Agreement.

Owner Percent Interest

Theta IP, LLC 100 %

The owner(s) of percent interest listed above in the instant application hereby disclaims, except as provided below, the terminal
part of the statutory term of any patent granted on the instant application which would extend beyond the expiration date of the
full statutory term of any patent granted on pending reference Application Number(s)

15080432 filed on 03/24/2016

as the term of any patent granted on said reference application may be shortened by any terminal disclaimer filed prior to the
grant of any patent on the pending reference application. The owner hereby agrees that any patent so granted on the instant
application shall be enforceable only for and during such period that it and any patent granted on the reference application are
commonly owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its
SUCCEeSSOrs or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of any patent granted on the instant application
that would extend to the expiration date of the full statutory term of any patent granted on said reference application, "as the
term of any patent granted on said reference application may be shortened by any terminal disclaimer filed prior to the grant of
any patent on the pending reference application,” in the event that any such patent granted on the pending reference
application: expires for failure to pay a maintenance fee, is held unenforceable, is found invalid by a court of competent
jurisdiction, is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321, has all claims canceled by a
reexamination certificate, is reissued, or is in any manner terminated prior to the expiration of its full statutory term as shortened
by any terminal disclaimer filed prior to its grant.

The owner(s) with percentinterest listed above in the instant application hereby disclaims, except as provided below, the
terminal part of the statutory term of any patent granted on the instant application which would extend beyond the expiration
date of the full statutory term of prior patent number(s)
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9331728
7010330

as the term of said prior patent is presently shortened by any terminal disclaimer. The owner hereby agrees that any patent so
granted on the instant application shall be enforceable only for and during such period that it and the prior patent are commonly
owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors
or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant
application that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent
is presently shortened by any terminal disclaimer,” in the event that said prior patent later:

- expires for failure to pay a maintenance fee;

- is held unenforceable;

- is found invalid by a court of competent jurisdiction;

- is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

- has all claims canceled by a reexamination certificate;

- is reissued; or

- is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer.

(® Terminal disclaimer fee under 37 CFR 1.20(d) is included with Electronic Terminal Disclaimer request.

O | certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR 1.20(d)
required for this terminal disclaimer has already been paid in the above-identified application.

Applicants claims the following fee status:

(® Small Entity
O Micro Entity
(O Regular Undiscounted

| hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and
the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and
that such willful false statements may jeopardize the validity of the application or any patent issued thereon.

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES

| certify, in accordance with 37 CFR 1.4(d)(4) that | am:

® An attorney or agent registered to practice before the Patent and Trademark Office who is of record in
this application

Registration Number 50845

(O Asoleinventor

O A joint inventor; | certify that | am authorized to sign this submission on behalf of all of the inventors as evidenced by the
power of attorney in the application

(O Ajointinventor; all of whom are signing this request

Signature /Jennifer Hayes/
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*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner).

Form PTO/SB/96 may be used for making this certification. See MPEP § 324.
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New Applications Under 35 U.S.C. 111
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Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USDLO. g0V
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/824,841 11/28/2017 Yannis Tsividis 10037P007CCC
CONFIRMATION NO. 4819
8791

POWER OF ATTORNEY NOTICE
WOMBLE BOND DICKINSON (US) LLP

Attn: IP Docketing L O R
P.O. Box 7037 000000105175

845
Atlanta, GA 30357-0037

Date Mailed: 01/18/2019

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 01/14/2019.

« The Power of Attorney to you in this application has been revoked by the applicant. Future correspondence
will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/mteklemichael/
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Alexandria, Virginia 22313-1450

WWW.USPL0.Z0ov

| APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE
15/824,841 11/28/2017 Yannis Tsividis THETA-000002US00
CONFIRMATION NO. 4819
106303 POA ACCEPTANCE LETTER
Nixon Peabody LLP
300 South Grand Avenue, Suite 4100 LT DM
000000105175898

Los Angeles, CA 90071
Date Mailed: 01/18/2019

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 01/14/2019.
The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/mteklemichael/
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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 NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
15/824.,841 11/28/2017 Yannis Tsividis 084820-000002US00 4819
106303 7590 04/12/2019 | EXAMINER |
Nixon Peabody LLP
300 South Grand Avenue, Suite 4100 VUONG, QUOCHIEN B
Los Angeles, CA 90071
| ART UNIT I PAPER NUMBER I
2649
| NOTIFICATION DATE | DELIVERY MODE |
04/12/2019 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

ipairlink @nixonpeabody.com
lapatentmb @nixonpeabody.com
slevy @nixonpeabody.com
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Application No. Applicant(s)

15/824,841 Tsividis, Yannis
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
QUOCHIEN B VUONG 2649 No

-- 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 3 MONTHS 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.

- If 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 01/17/2019.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)¥ This action is FINAL. 2b) (J This action is non-final.

3)(J An election was made by the applicant in response to a restriction requirement set forth during the interview on
; the restriction requirement and election have been incorporated into this action.

4)(J 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 £x parfe Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 21-27 and 29-39 is/are pending in the application.

5a) Of the above claim(s) _____is/are withdrawn from consideration.
6) [J Claim(s) _____is/are allowed.
7) Claim(s) 21-27 and 29-39 is/are rejected.
8) [ Claim(s) ___is/are objected to.
9) [Od Claim(s) ____are subject to restriction and/or election requirement
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
10)(C) The specification is objected to by the Examiner.
11)() The drawing(s) filedon _____ 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).
Priority under 35 U.S.C. § 119

12)(] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)[d All b)[J Some**  ¢)[J None of the:
1.0 Certified copies of the priority documents have been received.
2.0 Certified copies of the priority documents have been received in Application No.

3.0 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}).

** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) @] Notice of References Cited (PTO-892) 3) [ Interview Summary (PTO-413)
Paper No(s)/Mail Date
4) [ Other:

2) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b)
Paper No(s)/Mail Date

U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20190404
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Application/Control Number: 15/824,841 Page 2
Art Unit: 2649

DETAILED ACTION

Notice of Pre-AlA or AIA Status

The present application is being examined under the pre-AlA first to invent provisions.

Information Disclosure Statement
The information disclosure statement (IDS) submitted on 10/16/2018 is in compliance with the
provisions of 37 CFR 1.97. Accordingly, the information disclosure statement is being considered by the

examiner.

Terminal Disclaimer
The terminal disclaimer filed on 01/17/2019 disclaiming the terminal portion of any patent
granted on this application which would extend beyond the expiration date of U.S. Patent Application
No. 15/080,432 and U.S. Patent No. 9,838,962 - 9,331,728 - 7,010,330 has been reviewed and is

accepted. The terminal disclaimer has been recorded.

Response to Arguments
Applicant’s arguments, see Applicant’s remarks, filed 01/17/2019, with respect to the
rejection(s) of claim(s) 21-31 under 35 USC § 103 rejection have been fully considered and are
persuasive. Therefore, the rejection has been withdrawn. However, upon further consideration, a new
ground(s) of rejection is made in view of Loke (US 6,311,048), Clark (US 5,001,776) and Leifso et al. (US
6,870,425).
In view of the terminal disclaimer above, the previous nonstatutory double patenting rejection

has been withdrawn.
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Claim Rejections - 35 USC § 112
The following is a quotation of the first paragraph of 35 U.S.C. 112(a):

(a) IN GENERAL.—The specification shall contain a written description of the invention, and
of the manner and process of making and using it, in such full, clear, concise, and exact terms as to
enable any person skilled in the art to which it pertains, or with which it is most nearly connected, to
make and use the same, and shall set forth the best mode contemplated by the inventor or joint
inventor of carrying out the invention.

The following is a quotation of the first paragraph of pre-AlA 35 U.S.C. 112:

The specification shall contain a written description of the invention, and of the manner and
process of making and using it, in such full, clear, concise, and exact terms as to enable any person
skilled in the art to which it pertains, or with which it is most nearly connected, to make and use the
same, and shall set forth the best mode contemplated by the inventor of carrying out his invention.

Claims 31 and 37 are rejected under 35 U.S.C. 112(a) or 35 U.S.C. 112 (pre-AlA), first paragraph,
as failing to comply with the written description requirement. The claim(s) contains subject matter
which was not described in the specification in such a way as to reasonably convey to one skilled in the
relevant art that the inventor or a joint inventor, or for pre-AlA the inventor(s), at the time the
application was filed, had possession of the claimed invention.”

Claim 31 recites among other “when the signal strength of the interferer signal is increasing,
increasing an impedance a bias current of at least one of the plurality of circuits in the signal path of the
receiver, thereby reducing increasing power dissipation in the receiver.” which is not described in the
specification.

Claim 37 recites “wherein the filtering the received signal to determine a signal strength of an
interferer signal and a signal strength of a desired signal occurs over a period of time and further
comprising comparing the signal strength of the interferer signal at a first period of time to the signal
strength of the interferer signal at a second period of time to determine whether the signal strength of

the interferer signal is increasing.” which is not described in the specification.
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Claim Rejections - 35 USC § 102
The following is a quotation of the appropriate paragraphs of pre-AlA 35 U.S.C. 102 that form
the basis for the rejections under this section made in this Office action:
A person shall be entitled to a patent unless —

(b) the invention was patented or described in a printed publication in this or a foreign country or in
public use or on sale in this country, more than one year prior to the date of application for patentin
the United States.

Claims 31, 32, 38 and 39 are rejected under pre-AlA 35 U.S.C. 102b as being anticipated by Loke
(US 6,311,048).

Regarding claim 31, Loke (figures 1 and 2) disclose a method for reducing power consumption
control in a receiver in a battery operated mobile device where the receiver receives a wireless signal
and comprises a plurality of circuits, the plurality of circuits comprising a signal path including at least an
amplifier (108), a mixer (110) and a filter (113), and wherein the receiver also comprises circuits for
determining a signal strength at least at a location in the signal path, the method comprising: filtering
the received signal to determine a signal strength of an interferer signal (RSSI) and a signal strength of a
desired signal (Eclo); and when the signal strength of the interferer signal is increasing, increasing an
impedance a bias current of at least one of the plurality of circuits in the signal path of the receiver,
thereby reducing increasing power dissipation in the receiver (column 2, line 39 - column 4, line 40).

Regarding claim 32, Loke (figures 1 and 2) disclose a method for power dissipation optimization
in a receiver of a wireless transceiver of a battery powered portable wireless device based on its
operating conditions, wherein the receiver has a signal path comprising a plurality of circuits including at
least an amplifier (108), a mixer (110) and a filter (113), the receiver having a plurality of circuits
designed to function under operating conditions that vary based on relative signal strengths of the

interferer signal and desired signal, wherein operating conditions vary between a worst-case operating
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condition and a best-case operating condition, wherein the worst-case operating condition occurs when
a desired signal strength is low and an interferer signal strength is high and the receiver operates with a
maximum bias current, wherein the best-case operating condition occurs when the desired signal
strength is high and the interferer signal strength is very low or zero and the receiver operates with a
minimum bias current, the method comprising: receiving a wireless signal having a desired signal and an
interferer signal by the receiver; determining the received desired signal strength (Eclo); determining
the received interferer signal strength (RSSI); comparing the received desired signal strength relative to
the received interferer signal strength; when the received desired signal strength relative to the
received interferer signal strength is better than that the worst-case operating condition, reducing a bias
current of one or more of the plurality of circuits in the signal path of the receiver, thereby reducing
power dissipation and saving power (column 2, line 39 - column 4, line 40).

Regarding claim 38, Loke (figures 1 and 2) disclose a method for power dissipation control in a
receiver of a wireless transceiver of a battery powered portable wireless device, the receiver having a
signal path comprising a plurality of circuits including at least an amplifier (108), a mixer (110) and a
filter (113), the method comprising: receiving a wireless signal having a desired signal strength and an
interferer signal strength by the receiver; determining the received desired signal strength; determining
the received interferer signal strength (RSSI); comparing the received desired signal strength (Ec/lo)
relative to the received interferer signal strength; and when the received interferer signal strength is
greater than the received desired signal strength, increasing a bias current of at least one of the plurality
of circuits in the receiver signal path of the wireless transceiver, causing an increase in power dissipation
(column 2, line 39 - column 4, line 40).

Regarding claim 39, Loke (figures 1 and 2) disclose a method for controlling power dissipation in
a receiver of a wireless transceiver of a battery powered portable wireless device, the receiver having a

signal path comprising a plurality of circuits including at least an amplifier (108), a mixer (110) and a
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filter (113), the method comprising: receiving a wireless signal having a desired signal strength and an
interferer signal strength by the receiver; determining the received desired signal strength (Ec/lo);
determining the received interferer signal strength (RSSI); comparing the received desired signal
strength relative to the received interferer signal strength; and wherein when the received desired
signal strength is greater than the received interferer signal strength, decreasing a bias current of at

least one of the plurality of circuits in the signal path (column 2, line 39 - column 4, line 40).

Claim Rejections - 35 USC § 103
The following is a quotation of pre-AlA 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, 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.

Claims 21, 22, 25, 27, 30 are rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable over
Clark (US 5,001,776) in view of Loke (US 6,311,048).

Regarding claim 21, Clark (figure 1) discloses a method of reducing the power consumption of a
receiver of a battery operated transceiver having a plurality of circuits, wherein the plurality of circuits
comprise a receiver signal path comprising at least an amplifier (108, 122), a mixer (110) and a filter
(103), the plurality of circuits further comprise circuits for determining at least a signal strength
indication in the signal path of the receiver; the method comprising: receiving a signal comprising a
desired signal and an interferer signal in the receiver signal path; determining a first signal
strength indication, wherein the first signal strength indication is relative to the strength of the received
signal (127); determining a second signal strength indication, wherein the second signal strength

indication is relative to the strength of the signal after filtering the received signal to reduce the
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interferer signal (127’); comparing the first and second signal strength indication, and adjusting at least
one of an impedance, a bias or a gain of at least one of the amplifier, filter or mixer in the signal path,
responsive to the relative changes in the strength of the first and second signal strength indication (via
control lines 132, 134, 138 and 140; column 2, line 34 - column 4, line 66). Clark does not specifically
disclose comparing the first and second signal strength indication to one another. However, Loke
(figures 1 and 2) disclose comparing a first signal strength indication, wherein the first signal strength
indication is relative to the strength of the received signal (RSSI); determining a second signal strength
indication, wherein the second signal strength indication is relative to the strength of the signal after
reducing the interferer signal (Ec/lo) to one another, and adjusting at least one of an impedance, a bias
or a gain of at least one of the amplifier, filter or mixer in the signal path, responsive to the relative
changes in the strength of the first and second signal strength indication (column 2, line 39 - column 4,
line 40). Therefore, it would have been obvious for one having ordinary skill in the art at the time the
invention was made to adapt the teaching of comparing the first and second signal strength indications
of Loke to the method of Clark as a system design preference for performing the same function as
controlling and adjusting the bias of the amplifier to improve power consumption in the receiver.

Regarding claim 22, Clark and Loke discloses the method of claim 21 above. In addition, Clark
discloses when the indicated interferer signal strength decreases, and the indicated strength of the
desired signal decreases, decreasing the gain of at least one of the plurality of circuits in the signal path
(low current operating mode) (column 2, line 34 - column 4, line 66). And Loke discloses decreasing a
gain of an amplifier by decreasing a bias of at least one of the plurality of circuits in the signal path
(column 4, lines 13-26).

Regarding claim 25, Clark (figure 1) discloses a method for reducing power consumption in a
receiver in a battery operated mobile device where the receiver receives a wireless signal and comprises

a plurality of circuits, the plurality of circuits comprising a signal path including at least an amplifier (108,
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122), a mixer (110) and a filter (120), and wherein the receiver also comprises circuits for determining
signal strengths at a plurality of locations in the signal path, the method comprising: filtering the
received signal to determine a signal strength of a desired signal and a signal strength of an interferer
signal; and when the signal strength of the interferer signal (127) is greater than the signal strength of
the desired signal (127°), adjusting a gain of at least one of the plurality of circuits in the signal path of
the receiver, thereby reducing power dissipation in the receiver path (column 2, line 34 - column 4, line
66). Clark does not specifically disclose comparing the signal strength of the desired signal to the signal
strength of the interference signal and reducing a bias of at least one of the plurality of circuits in the
signal path of the receiver. However, Loke (figures 1 and 2) disclose comparing the signal strength of the
desired signal (Ec/lo) to the signal strength of the interference signal (RSSI), and adjusting a bias of at
least one of the plurality of circuits in the signal path of the receiver (column 2, line 39 - column 4, line
40). Therefore, it would have been obvious for one having ordinary skill in the art at the time the
invention was made to adapt the teaching of comparing the signal strength of the desired signal to the
signal strength of the interference signal and adjusting the gain of the amplifier by adjusting the bias of
Loke to the method of Clark as a system design preference for performing the same function as
controlling and adjusting the bias of the amplifier to improve power consumption in the receiver.

Regarding claim 27, Clark (figure 1) discloses a method for power dissipation reduction in a
receiver of a wireless transceiver of a battery powered portable wireless device, the receiver having a
signal path comprising a plurality of circuits including at least an amplifier (108, 122), a filter (120), and a
mixer (110), the receiver having a plurality of circuits to function under a worst case condition when a
received desired signal strength is low and a received interferer signal strength is high, the method
comprising: receiving a wireless signal having a desired signal strength and an interferer signal strength
by the receive; determining a received desired signal strength (127’) and determining a received

interferer signal strength (127); and when the signal strength of the interferer signal is low and the
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signal strength of the desired signal is low, causing a gain of one or more of the plurality of circuits in the
receiver signal path of the wireless transceiver to be decreased compared to the worst-case power
dissipation condition, thereby saving power (column 2, line 34 -column 4, line 66). Clark does not
specifically disclose comparing the received desired signal strength relative to the received interferer
signal strength; and causing a bias current of one or more of the plurality of circuits in the receiver signal
path of the wireless transceiver to be decreased. However, Loke (figures 1 and 2) disclose comparing the
signal strength of the desired signal (Ec/lo) to the signal strength of the interference signal (RSSI), and
adjusting a bias of at least one of the plurality of circuits in the signal path of the receiver (column 2, line
39 - column 4, line 40). Therefore, it would have been obvious for one having ordinary skill in the art at
the time the invention was made to adapt the teaching of comparing the signal strength of the desired
signal to the signal strength of the interference signal and adjusting the gain of the amplifier by adjusting
the bias of Loke to the method of Clark as a system design preference for performing the same function
as controlling and adjusting the bias of the amplifier to improve power consumption in the receiver.
Regarding claim 30, Clark (figure 1) discloses a method for power dissipation control in a
receiver of a wireless transceiver of a battery powered portable wireless device, the receiver having a
signal path comprising a plurality of circuits including at least an amplifier (108, 122), a filter (120), and a
mixer (110), the method comprising: receiving a wireless signal having a desired signal strength and an
interferer signal strength by the receiver, determining the received desired signal strength, determining
the received interferer signal strength; and when the received interferer signal strength is high and the
signal strength of the received desired signal is low, causing a gain of one or more of the plurality of
circuits in the receiver signal path of the wireless transceiver to be increased, causing a reduction in
power dissipation (column 2, line 34 - column 4, line 66). Clark does not specifically disclose comparing
the received desired signal strength relative to the received interferer signal strength; and causing a bias

current of one or more of the plurality of circuits in the receiver signal path of the wireless transceiver to
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be increased. However, Loke (figures 1 and 2) disclose comparing the signal strength of the desired
signal (Ec/lo) to the signal strength of the interference signal (RSSI), and adjusting a bias of at least one
of the plurality of circuits in the signal path of the receiver (column 2, line 39 - column 4, line 40).
Therefore, it would have been obvious for one having ordinary skill in the art at the time the invention
was made to adapt the teaching of comparing the signal strength of the desired signal to the signal
strength of the interference signal and adjusting the gain of the amplifier by adjusting the bias of Loke to
the method of Clark as a system design preference for performing the same function as controlling and

adjusting the bias of the amplifier to improve power consumption in the receiver.

Claims 23, 24, 26, 29, are rejected under pre-AlIA 35 U.S.C. 103(a) as being unpatentable over
Clark (US 5,001,776) in view of Loke (US 6,311,048) and further in view of Leifso et al. (US 6,870,425).

Regarding claim 23, Clark and Loke discloses the method of claim 21 above. Clark does not
specifically disclose when the indicated strength of the desired signal decreases, increasing an
impedance of at least one of the plurality of circuits in the signal path. In addition, Clark discloses
wherein when the indicated interferer signal strength decreases, and the indicated strength of the
desired signal decreases, increasing a gain of at least one of a plurality of circuits in the signal path
(column 2, line 34 — column 4, line 66). Clark and Loke do not specifically disclose wherein when the
indicated interferer signal strength decreases, and the indicated strength of the desired signal decreases
increasing an impedance of at least one of the plurality of circuits in the signal path. However, Leifso et
al. (figure 4) disclose adjusting a gain of an amplifier by changing an impedance of at least one of the
plurality of circuits in the signal path (column 6, line 26 - column 8, line 15). Therefore, it would have
been obvious for one having ordinary skill in the art at the time the invention was made to adapt the

teaching of adjusting the gain of the amplifier and adjusting the impedance of Leifso et al. to the method
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of Clark and Loke as a system design preference for performing the same function as controlling and
adjusting the gain of the amplifier and power consumption in the receiver.

Regarding claim 24, Clark (figure 1) discloses a method for reducing power consumption in a
receiver in a battery operated mobile device where the receiver receives a wireless signal and comprises
a plurality of circuits, the plurality of circuits comprising a signal path including at least an amplifier (108,
122), a mixer (110) and a filter (120), and wherein the receiver also comprises circuits for determining at
least a signal strength at a one or more locations in the signal path, the method comprising: filtering the
received signal to determine a signal strength of a desired signal and a signal strength of an interferer
signal; and when the signal strength of the desired signal (127’) is greater than the signal strength of the
interferer signal (127), adjusting a gain of at least one of the amplifier, filter or mixer in the signal path of
the receiver, thereby reducing power dissipation in the receiver path (column 2, line 34 - column 4, line
66). Clark does not specifically disclose comparing the signal strength of the desired signal to the signal
strength of the interference signal and increasing an impedance of at least one of the amplifier, filter or
mixer in the signal path of the receiver. However, Loke (figures 1 and 2) disclose comparing the signal
strength of the desired signal (Ec/lo) to the signal strength of the interference signal (RSSI), and
adjusting at least one of an impedance, a bias or a gain of at least one of the amplifier, filter or mixer in
the signal path, responsive to the relative changes in the strength of the first and second signal strength
indication (column 2, line 39 - column 4, line 40). Therefore, it would have been obvious for one having
ordinary skill in the art at the time the invention was made to adapt the teaching of comparing the
signal strength of the desired signal to the signal strength of the interference signal of Loke to the
method of Clark as a system design preference for performing the same function as controlling and
adjusting the bias of the amplifier to improve power consumption in the receiver. Clark and Loke do not
specifically disclose increasing an impedance of at least one of the amplifier, filter or mixer in the signal

path of the receiver. However, Leifso et al. (figure 4) disclose adjusting a gain of an amplifier by changing
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an impedance of at least one of the plurality of circuits in the signal path (column 6, line 26 - column 8,
line 15). Therefore, it would have been obvious for one having ordinary skill in the art at the time the
invention was made to adapt the teaching of adjusting the gain of the amplifier by adjusting the
impedance of Leifso et al. to the method of Clark and Loke as a system design preference for performing
the same function as controlling and adjusting the gain of the amplifier and power consumption in the
receiver path of the receiver, thereby reducing power dissipation in the receiver.

Regarding claim 26, Clark (figure 1) discloses a method for power dissipation reduction in a
receiver of a wireless transceiver of a battery powered portable wireless device, the receiver having a
signal path comprising a plurality of circuits including at least an amplifier (108, 122), a filter (120), and a
mixer (110), the receiver having a plurality of circuits to function under a worst-case condition when a
received desired signal strength is low and a received interferer signal strength is high, the method
comprising: receiving a wireless signal having a desired signal strength and an interferer signal strength
by the receiver; determining a received desired signal strength (127’); determining the received
interference signal strength (127); and when the interference signal strength is high and the signal
strength of the desired signal is high, causing a gain of one or more of the plurality of circuits in the
receiver signal path of the wireless transceiver to be increased compared to the worst-case condition,
thereby saving power (column 2, line 34 - column 4, line 66). Clark does not specifically disclose
comparing the received desired signal strength relative to the received interferer signal strength; and
causing an impedance of one or more of the plurality of circuits in the receiver signal path of
the wireless transceiver to be increased. However, Loke (figures 1 and 2) disclose comparing the
received desired signal strength (Ec/lo) relative to the received interferer signal strength (RSSI), and
adjusting at least a bias or a gain of at least one of the amplifier, filter or mixer in the signal path,
responsive to the relative changes in the strength of the first and second signal strength indication

(column 2, line 39 - column 4, line 40). Therefore, it would have been obvious for one having ordinary
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skill in the art at the time the invention was made to adapt the teaching of the received desired signal
strength relative to the received interferer signal strength of Loke to the method of Clark as a system
design preference for performing the same function as controlling and adjusting the bias of the amplifier
to improve power consumption in the receiver. Clark and Loke do not specifically disclose increasing an
impedance of at one or more of the plurality of circuits in the receiver signal path of the wireless
transceiver to be increased relative to the impedance at the worst condition. However, Leifso et al.
(figure 4) disclose adjusting a gain of an amplifier by changing an impedance of at least one of the
plurality of circuits in the signal path (column 6, line 26 - column 8, line 15). Therefore, it would have
been obvious for one having ordinary skill in the art at the time the invention was made to adapt the
teaching of adjusting the gain of the amplifier by adjusting the impedance of Leifso et al. to the method
of Clark and Loke as a system design preference for performing the same function as controlling and
adjusting the gain of the amplifier and power consumption in the receiver.

Regarding claim 29, Clark (figure 1) discloses a method for power dissipation reduction in a
receiver of a wireless transceiver of a battery powered portable wireless device, the receiver having a
plurality of circuits to function under a worst case condition when a received desired signal strength is
low and a received interferer signal strength is high, the receiver having a signal path comprising a
plurality of circuits including at least an amplifier (108, 122), a filter (120), and a mixer (110), the
method comprising: receiving a wireless signal having a desired signal strength and an interferer signal
strength by the receiver, determining a received desired signal strength (127’), determining a received
interferer signal strength (127); and when the signal strength of the interferer signal is low and the
signal strength of the desired signal is high, causing a gain of one or more of the plurality of circuits in
the receiver signal path of the wireless transceiver to be increased compared to the worst-case power
dissipation condition, thereby saving power (column 2, line 34 - column 4, line 66). Clark does not

specifically disclose comparing the desired signal strength relative to the interferer signal strength; and
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causing an impedance of one or more of the plurality of circuits in the receiver signal path of the
wireless transceiver to be increased. However, Loke (figures 1 and 2) disclose comparing the received
desired signal strength (Ec/lo) relative to the received interferer signal strength (RSSI), and adjusting at
least a bias or a gain of at least one of the ampilifier, filter or mixer in the signal path, responsive to the
relative changes in the strength of the first and second signal strength indication (column 2, line 39 -
column 4, line 40). Therefore, it would have been obvious for one having ordinary skill in the art at the
time the invention was made to adapt the teaching of the received desired signal strength relative to
the received interferer signal strength of Loke to the method of Clark as a system design preference for
performing the same function as controlling and adjusting the bias of the amplifier to improve power
consumption in the receiver. Clark and Loke do not specifically disclose causing an impedance of one or
more of the plurality of circuits in the receiver signal path of the wireless transceiver to be increased
relative to the worst-case condition. However, Leifso et al. (figure 4) disclose adjusting a gain of an
amplifier by changing an impedance of at least one of the plurality of circuits in the signal path (column
6, line 26 - column 8, line 15). Therefore, it would have been obvious for one having ordinary skill in the
art at the time the invention was made to adapt the teaching of adjusting the gain of the amplifier by
adjusting the impedance of Leifso et al. to the method of Clark and Loke as a system design preference
for performing the same function as controlling and adjusting the gain of the amplifier and power

consumption in the receiver.

Claims 33-35 are rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable over Loke (US
6,311,048) in view of Clark (US 5,001,776).

Regarding claim 33, Loke disclose the method of claim 32 above. Loke does not specifically
disclose wherein the received desired signal strength relative to the received interferer signal strength is

better than that the worst-case operating condition when the received desired signal strength is higher
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than the desired signal strength at the worst- case operating condition. However, Clark (figure 1)
disclose comparing the received desired signal strength and the received interferer signal strength with
the threshold to adjust the gain for low current operating mode to save power (row 3 of TABLE 1 show
the received desired signal strength (High) is higher than the desired signal strength at the worst- case
operating condition (threshold); column 2, line 34 — column 4, line 30). Therefore, it would have been
obvious for one having ordinary skill in the art at the time the invention was made to adapt the teaching
of comparing the desired signal strength of Clark to the method of Loke as a system design preference
for performing the same function as to determine the desired signal strength for adjusting the receiver
to save power.

Regarding claim 34, Loke disclose the method of claim 32 above. Loke does not specifically
disclose wherein the received desired signal strength relative to the received interferer signal strength is
better than that the worst-case operating condition when the received interfere signal strength is lower
than the interferer signal strength at the worst case operating condition. However, Clark (figure 1)
disclose comparing the received desired signal strength and the received interferer signal strength with
the threshold to adjust the gain for low current operating mode to save power (row 3 of TABLE 1 show
the received interferer signal strength (Low) is lower than the interfere signal strength at the worst- case
operating condition (threshold); column 2, line 34 — column 4, line 30). Therefore, it would have been
obvious for one having ordinary skill in the art at the time the invention was made to adapt the teaching
of comparing the interferer signal strength of Clark to the method of Loke as a system design preference
for performing the same function as to determine the received interferer signal strength for adjusting
the receiver to save power.

Regarding claim 35, Loke disclose the method of claim 32 above. Loke does not specifically
disclose wherein the received desired signal strength relative to the received interferer signal strength is

better than that the worst-case operating condition when the received desired signal strength is higher
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than the desired signal strength of the worst- case operating condition and the received interferer signal
strength is lower than the interferer signal strength at the worst case operating condition. However,
Clark (figure 1) disclose comparing the received desired signal strength and the received interferer signal
strength with the threshold to adjust the gain for low current operating mode to save power (row 3 of
TABLE 1 show the received desired signal strength (High) is higher than the desired signal strength at the
worst- case operating condition (threshold); and the received interferer signal strength (Low) is lower
than the interferer signal strength at the worst case operating condition (threshold) ; column 2, line 34 —
column 4, line 30). Therefore, it would have been obvious for one having ordinary skill in the art at the
time the invention was made to adapt the teaching of comparing the desired signal strength and the
interferer signal of Clark to the method of Loke as a system design preference for performing the same
function as to determine the desired signal strength and received interferer signal strength for adjusting

the receiver to save power.

Claim 36 is rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over Loke (US
6,311,048) in view of Official notice.

Regarding claim 36, Loke disclose the method of claim 32 above. Loke does not specifically
disclose wherein the interferer signal is due to other transceivers or nearby electronic equipment
generating interfering signals and other spurious noise. However, the examiner takes Official notice that
interferer signal is due to other transceivers or nearby electronic equipment generating interfering
signals and other spurious noise is well-known in the art. Therefore, it would have been obvious for one
having ordinary skill in the art at the time the invention was made to adapt the well-known interferer
signal due to other transceivers or nearby electronic equipment generating interfering signals and other
spurious noise to the method of Loke for adjusting the receiver according to the well-known interferer

signal to reduce power consumption without degradation of the received desired signal.
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Claim 37 is rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over Loke (US
6,311,048) in view of Jarvinen (US 5,406,635).

Regarding claim 37, Loke disclose the method of claim 32 above. Loke does not specifically
disclose wherein the filtering the received signal to determine a signal strength of an interferer signal
and a signal strength of a desired signal occurs over a period of time and further comprising comparing
the signal strength of the interferer signal at a first period of time to the signal strength of the interferer
signal at a second period of time to determine whether the signal strength of the interferer signal is
increasing. However, Jarvinen (figure 2) discloses filtering the received signal to determine a signal
strength of an interferer signal and a signal strength of a desired signal occurs over a period of time
(column 3, lines 5-43; and column 4, lines 25-55). Therefore, it would have been obvious for one having
ordinary skill in the art at the time the invention was made to adapt the teaching of Jarvinen to the
method of Loke for more proper determining of the signal strength over a period of time.

Loke and Jarvinen do not specifically disclose comparing the signal strength of the interferer
signal at a first period of time to the signal strength of the interferer signal at a second period of time to
determine whether the signal strength of the interferer signal is increasing. However, examiner takes
Official notice that it is well-known in the art to determining whether the signal strength of the
interferer signal is increasing by comparing the signal strength of the interferer signal at a first period of
time to the signal strength of the interferer signal at a second period of time. Therefore, it would have
been obvious for one having ordinary skill in the art at the time the invention was made to adapt the
well-known comparison to the method of Jarvinen and Loke for more proper determining the increasing

of the interferer signal.

IPR2024-00818
Apple EX1002 Page 196



Application/Control Number: 15/824,841 Page 18
Art Unit: 2649

Conclusion

Applicant's amendment necessitated the new ground(s) of rejection presented in this Office
action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicantis reminded of the
extension of time policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE MONTHS from
the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the mailing date
of this final action and the advisory action is not mailed until after the end of the THREE-MONTH
shortened statutory period, then the shortened statutory period will expire on the date the advisory
action is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing
date of the advisory action. In no event, however, will the statutory period for reply expire later than

SIX MONTHS from the date of this final action.

Any inquiry concerning this communication or earlier communications from the examiner
should be directed to QUOCHIEN B VUONG whose telephone number is (571)272-7902. The examiner
can normally be reached on 10:00-06:00PM M-F.

Examiner interviews are available via telephone, in-person, and video conferencing using a
USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use
the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor,
EDWARD URBAN can be reached on 571-272-7899. The fax phone number for the organization where
this application or proceeding is assigned is 571-273-8300.

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
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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). If you would like assistance from a USPTO Customer
Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR

CANADA) or 571-272-1000.

/QUOCHIEN B VUONG/
Primary Examiner, Art Unit 2649
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Nixon Peabody LLP
300 South Grand Avenue, Suite 4100
Los Angeles, CA 90071

Courtesy Reminder for
Application Serial No: 15/824,841

Attorney Docket No: 084820-000002US00
Customer Number: 106303
Date of Electronic Notification: 04/12/2019

This is a courtesy reminder that new correspondence is available for this
application. If you have not done so already, please review the
correspondence. The official date of notification of the outgoing
correspondence will be indicated on the form PTOL-90 accompanying the
correspondence.

An email notification regarding the correspondence was sent to the following
email address(es) associated with your customer number:
lapatentmb@nixonpeabody.com
ipairlink@nixonpeabody.com
slevy@nixonpeabody.com

To view your correspondence online or update your email addresses, please
visit us anytime at https:/ppair-my.uspto.gov/pair/PrivatePair.

If you have any questions, please email the Electronic Business Center (EBC)
at EBC@uspto.gov or call 1-866-217-9197.
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PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reducﬂon Act of 1995, no persons are required to respond to a collecﬁon of information unless it displays a valid OMB control number.

Application or Docket Number Filing Date
PATENT APPLICgI;gmtEEFF(E)rE'EQIE\;I%\IATION RECORD 151824.841 Tioaety (7o be Maied

ENTITY: (J LARGE sMaLL (J micro

APPLICATION AS FILED - PARTI

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
L Basic Fee N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
) sEARCH FEE
(37 GFR 1.16(k), (i), or (m)) N/A N/A N/A
[[J EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) N/A N/A N/A
TOTAL CLAIMS ) .
(37 CFR 1.16(i)) minus 20 = x $40 -
INDEPENDENT CLAIMS } .
(37 GFR 1.16(h)) minus 3 = x $210 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
D‘é’?;“f?glo'\' SIZE FEE (37 for small entity) for each additional 50 sheets or
16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
[J MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))
“ If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART II
(Column 1} (Column 2) (Column 3)
CLAIMS HIGHEST
= 10/11/2019 iEyEAF'{N'NG ’;g'g&gﬁsw PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total * : *x - -
= 23 Minus | ** 20 -3 x $50 = 150
Z | Independent B : —
% {27 fgﬁ”mﬁ]';) 11 Minus 11 =0 x $230 = 0
< ] Application Size Fee (37 CFR 1.16(s))

U] FIRST PRESENTATION OF MULTIPLE DEPENDENT GLAIM (37 CFR
1.16())

TOTAL ADD'L FEE 150
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST

REXAF'?E%NG PRNELill\IAC?LIJEgLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
W | Total * ; o - -
= | B7CFR1.16() Minus ~ X $ 0 -
O [ Independent B : o - _
E _@waL@h) Minus = x $0 =
E () Application Size Fee (37 CFR 1.16(s))

) FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))

TOTAL ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE

** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /KIMBERLY N PANNELL/
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by 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,
preparing, and submitting the completed application form to the USPTO. Time will vary depending 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. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

1/f you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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Doc code: RCEX PTO/SB/30EFS (07-14)

Doc description: Request for Continued Examination (RCE) Approved for use through 07/31/2016. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL
(Submitted Only via EFS-Web)

Application | ko) 1544 Filing | b517.11.28 Daocket Number | 01456 6000020500 At | bear
Number Date (if applicable) Unit

First Named|, s ToiviDIs Examiner |Quochien B. VUONG

Inventor Name

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application.

Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8,
1995, to any intemational application that does not comply with the requirements of 35 U.5.C. 371, or to any design application. The
Instruction Sheet for this form is located at WWW . USPTO.GOV.

SUBMISSION REQUIRED UNDER 37 CFR 1.114

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s)
entered, applicant must request non-entry of such amendment(s).

|:| Previcusly submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a
submission even if this box is not checked.

|:| Consider the arguments in the Appeal Brief or Reply Brief previously filed on

[] Other

Enclosed

Amendment/Reply
[] Information Disclosure Statement (IDS)

[] Affidavit(s)/ Declaration(s)

[] Other

MISCELLANEOUS

|:| Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a penod of months
{Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required)

[] Other

FEES

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed.
|Z| The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to
Deposit Account No |504166

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED

> Patent Practitioner Signature

Applicant Signature

EFS - Web 2.1.15
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Doc code: RCEX

Doc description: Request for Continued Examination (RCE)

PTO/SB/30EFS (07-14)
Approved for use through 07/31/2016. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Signature of Registered U.S. Patent Practitioner

Signature

Jennifer Hayes/

Date (YYYY-MM-DD) E019—10—11 I

Name

Uennifer Hayes

Registration Number 0845

This collection of information is required by 37 CFR 1.114. The information is required to cbtain or retain a benefit by 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 1.11 and 1.14. This collection is
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time
will vary depending 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. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1874 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant te the requirements of the Act, please be
advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information
solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office
is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U_S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The infarmation provided by you in this form will be subject to the following routine uses:
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information

Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a

request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need
for the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an Internaticnal Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization,
pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.8.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may
be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an
application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

EFS - Web 2.1.15
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Electronic Acknowledgement Receipt
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International Application Number:
Confirmation Number: 4819
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Docket No. 084820-000002US00
Application No. 15/824,841

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Yannis TSIVIDIS Confirmation No.:. 4819

Application No.: 15/824,841 Examiner: Quochien B. VUONG
Filing Date: November 28, 2017 Art Unit: 2647

Title: Power Dissipation Reduction in Wireless Transceivers

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

AMENDMENT AND RESPONSE TO OFFICE ACTION

Sir:

In response to the Final Office Action mailed April 12, 2019, please enter the following
amendments and consider the accompanying remarks.

Amendments to the Claims, if any, are reflected in the Listing of Claims beginning on
page 2.

Remarks begin on page 13.

4850-4075-0997.1
084820-000002US00
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Docket No. 084820-000002US00
Application No. 15/824,841

Amendments to the Claims

The following Listing of Claims replaces all prior versions in the application:

1-20. (Cancelled)

21.  (Currently Amended) A method of reducing the power consumption of a receiver
of a battery operated transceiver having a plurality of circuits, wherein the plurality of circuits

comprise a receiver signal path comprising at least an amplifier, a mixer and a filter, the-plarality

stenal-path-of therecetver—wherein the plurality of circuits are designed to function between a

worst-case operating condition and a best case operating condition, wherein the worst-case

operating condition is when a desired signal strength is low and an interferer signal strength is

high and the receiver operates with a maximum power dissipation and the best-case operating

condition is when the desired signal strength is high and the interferer signal strength is low and
the receiver operates with a minimum power dissipation, the method comprising:
receiving a signal comprising a desired signal and an interferer signal-++the-reeerver
stenat-path;
determining a first-stenal-strength_of the desired signal-indieation—whereinthe-firstsienal
b indicationi . b ofil ved signal:
determining a second-signal strength indicationwhereinthesecond-signal strensth
mdieatton-tsrelativeto-the-strength of the stenal-afterflternethe recervedsiunaltoreducethe
interferer signal;
comparing the strength of the desired signal to the strength of the interfere signalfirst-and
signal o her and
dynamically adjusting at least one of an impedance, a bias or a gain of at least one of the
amplifier, filter or mixer in the receiver signal path, responsive to relative-changesin-the-strensth
of the-first-and-second-stenal-strensth-indieationthe comparing.

22. (Currently Amended) The method of claim 21, wherein when the indieated
strength of the interferer signal strength-decreases over time, and the ndieated-strength of the
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desired signal deereasesis low, dynamically decreasing the bias of at least one of the plurality of

circuits in the receiver signal path.

23. (Currently Amended) The method of claim 21, wherein when the indieated
strength of the interferer signal strensth-deereasesis low, and the ndicated-strength of the desired

signal decreases_over time, dynamically increasing a gain of at least one of a plurality of circuits

in the receiver signal path and_dynamically increasing an-the impedance of at least one of the

plurality of circuits in the receiver signal path.

24, (Currently Amended) A method for reducing power consumption in a receiver in
a battery operated mobile device, wherein the receiver reeeives-a—wireless-sienal-and-comprises a

plurality of circuits, and wherein the plurality of circuits comprisetsg a signal path including at
least an amplifier, a mixer and a filter;-and-wherein-the receiver-also-comprises-eireuitsfor

at-a-one-or-more-locations—+n-the-sienal-path, the method

comprising:

receiving a wireless signal comprising a desired signal and an interferer signal at the

receiver,

FAAAZRAZTY

determining a strength of the desired signal;
determining a strength of the interferer signal;

comparing the stgnal-strength of the desired signal to the signal-strength of the interferer

signal; and

when_the strength of the interferer signal is low and the relative signal-strength of the

desired signal is greater than the signal-strength of the interferer signal, dynamically increasing
an impedance of at least one of the amplifier, filter or mixer in the signal path of the receiver,

thereby reducing power dissipation in the receiver.

25.  (Cancelled)
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26.  (Currently Amended) A method for power dissipation reduettencontrol in a
receiver of a wireless transceiver of a battery--powered portable wireless device, the receiver
having a signal path comprising a plurality of circuits including at least an amplifier, a filter, and

a mixer, wherein the receiver is configured to receive a wireless signal having a desired signal

and an interferer signal, the-recetverhavingawherein the plurality of circuits are designed to
function urder-between a worst-case condition when a reeetved-strength of the desired signal

strength-1s low and a_strength of the reeeived-interferer signal strength-is high, and a best-case
condition when the strength of the desired signal is high and the strength of the interferer signal
is low, the method comprising:

receiving athe wireless signal having thea desired signal strength-and an-the interferer
signal strength-by the receiver;

determining the_strength of the received-desired signal-strensth;

determining the strength of the recetved-interferer signal-strength;

comparing the reeetved-strength of the desired signal strensth-relative to the reeetved
strength of the interferer signal-strensth; and

based on the comparison, when the plurality of circuits are functioning at better than the

worst-case condition, w

high;eausine-dynamically adjusting one or more of an impedance, a bias or a gain of one or
more of the plurality of circuits in the reeetversignal path-efthe-wireless-transeeiverto-be
tnereased-relative-to-the-impedance-at-the-worst-ease-condition, thereby saving-controlling power
dissipation.

27.  (Currently Amended) A method for power dissipation reduction in a receiver of a
wireless transceiver of a battery powered portable wireless device, the receiver having a signal
path comprising a plurality of circuits including at least an amplifier, a filter, and a mixer, the

reeetverhavinga-plurality of circuits designed to function under at least a worst case condition

when a strength of a received desired signal strength-is low and a strength of a received interferer
signal-streagth- is high, the method comprising:
receiving a wireless signal having a desired signal strength-and an interferer signal

strength-by the receiver;
determining a strength of the reeetved-desired signal-strensth;
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determining a strength of the reeetved-interferer signal-strensth;
comparing the strength of the reeetved-desired signal-strensth relative to the strength of
the reeetved-interferer signal-strensth;

based on the comparing. determining a functioning condition of the plurality of circuits:

and

when the plurality of circuits are determined to function at a better than the worst case

condition in which the strength of the interferer signal streneth-is low and the strength of the

desired signal strength-is low, causing a bias current of one or more of the plurality of circuits in
the receiver signal path of the wireless transceiver to be dynamically decreased relative to the

worst-case condition, thereby saving power.

28.  (Cancelled)

29. (Currently Amended) A method for power dissipation reduction in a receiver of a
wireless transceiver of a battery powered portable wireless device, the receiver having-aphoratity
ef-eirenits-configured to function under at least a worst case condition when a received desired
signal strength is low and a received interferer signal strength is high, the receiver having a
signal path comprising a-plaratity-efeirenits-ineluding-at least an amplifier, a filter, and a mixer,
the method comprising:

receiving a wireless signal having a desired signal strength-and an interferer signal
strength-by the receiver;

determining a strength of the reeeived-desired signal-strength;

determining a_strength of the reeetved-interferer signal-strensth;

comparing the strength of the desired signal strength-relative to the strength of the
interferer signal-strength;

based on the comparing. determining a functioning condition of the plurality of circuits:

and

when the plurality of circuits are determined to function at a better than the worst case

condition in which the strength of the interferer signal strength-is low and the strength of the
desired signal strength-is high, causing an impedance of one or more of the-plurality-of eirenits
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amplifier, filter or the mixer in the receiver signal path of the wireless transceiver to be increased

relative to the worst-case condition, thereby saving power.

30.  (Currently Amended) A method for power dissipation control in a receiver of a
wireless transceiver of a battery powered portable wireless device, the receiver having a signal
path comprising a plurality of circuits including at least an amplifier, a filter, and a mixer, the
method comprising:

receiving a wireless signal having a desired signal strength-and an interferer signal
strength-by the receiver;

determining the strength of the reeetved-desired signal-strength;

determining the_strength of the reeeived-interferer signal-strensth;

comparing the strength of the reeeived-desired signal strength-relative to the strength of
the received-interferer signal-strength; and

when the reeetved-interferer signal strength is high and the reeetved-desired signal
strength is low, causing a bias current of one or more of the plurality of circuits in the receiver
signal path of the wireless transceiver to be dynamically increased, eausing-an-inecreasein
controlling the power dissipation_of the receiver.

31.  (Cancelled)

32. (Currently Amended) A method for power dissipation eptimizatienreduction in a
receiver of a wireless transceiver of a battery powered portable wireless device based on its
operating signal conditions, wherein the receiver has a signal path comprising a plurality of
circuits including at least an amplifier, a filter, and a mixer, the reeetverhavinga-plurality of
circuits designed to function under operating signal conditions that vary based on relative signal
strengths of the-an interferer signal and a desired signal, wherein the operating_signal conditions
vary between a worst-case operating condition and a best-case operating condition, wherein the
worst-case operating condition occurs when a desired signal strength is low and an interferer

signal strength is high and the receiver operates with a maximum bias-eurrentpower dissipation,

wherein the best-case operating condition occurs when the desired signal strength is high and the
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interferer signal strength is verylow-erzere- and the receiver operates with a minimum bias

eurrentpower dissipation, the method comprising;

receiving a wireless signal having a desired signal and an interferer signal by the receiver;

determining the strength of the received-desired signal-strensth;

determining the strength of the recetved-interferer signal-strength;

comparing the strength of the reeetved-desired signal strength-relative to the strength of
the reeceived-interferer signal strength;

based on the comparing, when the plurality of circuits are determined to be functioning at
better than the worst-case operating signal condition, when-thereceived-desired-signal-strength

eondition, redueinre-dynamically adjusting at least one of an impedance, a bias current_or a gain
of one or more of the plarality-of-eirenits-amplifier, filter or mixer in the signal path of the

receiver, thereby reducing power disstpation-and-saving-consumption to save power.

33-37. (Cancelled)

38. (Currently Amended) A method for power dissipation eentrel-optimization in a
receiver of a wireless transceiver of a battery powered portable wireless device, the receiver
having a signal path comprising a plurality of circuits including at least an amplifier, a filter, and

a mixer, wherein the plurality of circuits are designed to function between a worst-case operating

condition and a best case operating condition, wherein the worst-case operating condition is

when a desired signal strength is low and an interferer signal strength is high and the receiver

operates with a maximum power dissipation and the best-case operating condition is when the

desired signal strength is high and the interferer signal strength is low and the receiver operates

with a minimum power dissipation, the method comprising:

receiving a wireless signal having a desired signal streagth-and an interferer signal
strength-by the receiver;

determining a strength of the reeetved-desired signal-strength;

determining a strength of the recetved-interferer signal-strenseth;

comparing the strength of the reeeived-desired signal strength-relative to the strength of
the reeetved-interferer signal-strensth; and

4850-4075-0997.1
084820-000002US00

IPR2024-00818
Apple EX1002 Page 220



Docket No. 084820-000002US00
Application No. 15/824,841

based on the comparing. when the plurality of circuits are determined to be functioning at

better than the worst-case operating condition, dynamically adjusting at least one of an

impedance, a bias current or a gain of one or more of the amplifier, filter or mixer in the signal

path of the receiver to optimize power dissipation and save powerwhen-therecerved-interferer

39. (Currently Amended) A method for controlling power dissipation in a receiver of

a wireless transceiver of a battery powered portable wireless device, the receiver having a signal
path comprising a plurality of circuits including at least an amplifier, a filter, and a mixer,

wherein the plurality of circuits are designed to function between a worst-case operating

condition and a best case operating condition, wherein the worst-case operating condition is

when a desired signal strength is low and an interferer signal strength is high and the receiver

operates with a maximum power dissipation and the best-case operating condition is when the

desired signal strength is high and the interferer signal strength is low and the receiver operates
with a minimum power dissipation, the method comprising:

receiving a wireless signal having a desired signal strength-and an interferer signal
strength-by the receiver;

determining a strength of the reeetved-desired signal-strength;

determining a strength of the recetved-interferer signal-strenseth;

comparing the strength of the reeetved-desired signal strength-relative to the strength of
the reeetved-interferer signal-strength; and

wherein when the strength of the received interferer signal is low and when the_strength
of the received desired signal strength-is greater-higher than the received-interferersignat
strengthdesired signal strength of the worst-case operating signal condition, deereasing

dynamically adjusting an impedance a-btas-eurrent-of at least one of the plurality of circuits in

the signal path_to reduce power dissipation.
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40.  (New) The method of claim 21 wherein when the strength of the interferer signal
is low and the strength of the desired signal increases over time, dynamically increasing the

impedance of one or more of the plurality of circuits in the receiver signal path.

41.  (New) The method of claim 21, wherein when the interferer signal is weak and
the desired signal is low and the strength of the desired signal increases over time, dynamically

decreasing the bias of one or more of the plurality of circuits in the receiver signal path.

42. (New) The method of claim 26, wherein when the strength of the interferer signal
is low and the relative strength of the desired signal with respect to the interferer signal
increases, dynamically increasing the impedance of one or more of the plurality of circuits in the

signal path to reduce the power dissipation and thereby save power.

43, (New) The method of claim 26, wherein when the strength of the desired signal is
low but the relative strength of the desired signal with respect to the interferer signal is better
than the worst-case condition and the interferer signal reduces in strength, dynamically reducing
the bias of one or more of the plurality of circuits in the signal path, thereby reducing power

dissipation and saving power.

44, (New) The method of claim 43, wherein reducing power dissipation reduces a

power drain from a battery in the battery-powered portable wireless device.

45, (New) The method of claim 32, wherein when the desired signal strength is low
and the receiver is operating at better than the worst-case operating signal condition by having
the interferer strength lower than that in the worst case operating signal condition, dynamically
reducing the bias of one or more of the plurality of circuits in the signal path of the receiver,
thereby reducing power dissipation and saving power; and

wherein when the interferer signal strength is high and the receiver is operating at better
than the worst-case operating signal condition by having the desired signal higher than that in the

worst case operating signal condition, dynamically increasing the impedance of one or more of
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the plurality of circuits in the signal path of the receiver, thereby reducing power dissipation and

saving power.

46.  (New) A method of power dissipation optimization in a receiver of a wireless
transceiver of a wireless communication device based on its operating signal conditions, wherein
the transceiver has a signal path comprising a plurality of circuits designed to function under
operating signal conditions that vary based on relative signal strengths of an interferer signal and
a desired signal in a received wireless signal, wherein operating conditions vary between a
worst-case operating signal condition, wherein the receiver operates with a maximum power
dissipation when a desired signal strength is low and an interferer signal strength is high and a
best-case operating signal condition, wherein the receiver operates with minimum power
dissipation when the desired signal strength is high and the interferer signal strength is low, the
method comprising:

receiving the wireless signal having the desired signal and the interferer signal by
the receiver;

determining the desired signal strength;

determining the interferer signal strength;

comparing the desired signal strength to the interferer signal strength to determine
an operating signal condition of the receiver;

based on the comparing, when the receiver operating signal condition is better
than the worst case operating signal condition, dynamically adjusting one or more of an
impedance, a bias, or a gain of one or more of the plurality of circuits in the receiver signal path,

thereby optimizing power consumption to save power.

47.  (New) The method of claim 46, wherein power saving occurs when the desired
signal strength is low and the operating signal condition is better than the worst-case operating
signal condition, by dynamically reducing the bias current of one or more of the plurality of

circuits in the signal path of the receiver, thereby reducing power dissipation.

48.  (New) The method of claim 47, wherein power saving occurs when the operating

signal condition improves when the strength of the interferer signal decreases over time, and the
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bias current is reduced by dynamically adjusting the bias current of one or more of the plurality

of circuits in the signal path of the receiver.

49. (New) A method of power dissipation optimization in a receiver of a wireless
transceiver of a wireless communication device based on its operating signal conditions, wherein
the transceiver has a signal path comprising a plurality of circuits designed to function under
operating signal conditions that vary based on relative signal strengths of an interferer signal and
a desired signal in a received wireless signal received, wherein the operating signal conditions
vary between a worst-case operating signal condition and a best-case operating signal condition,
wherein in the worst-case operating signal condition the receiver operates with a maximum
power dissipation when a desired signal strength is low and an interferer signal strength is high,
and wherein in the best-case operating signal condition the receiver operates with minimum
power dissipation when the desired signal strength is high and the interferer signal strength is
low, the method comprising:

receiving the wireless signal having the desired signal and the interferer signal by
the receiver;

determining the desired signal strength;

determining the interferer signal strength;

comparing the desired signal strength to the interferer signal strength;

determining an operating signal condition of the receiver between the best and

worst-case operating signal conditions based on the comparing;

when the interferer signal strength is high and the operating signal condition is
better than the worst-case operating signal condition, dynamically increasing an impedance of
one or more of the plurality of circuits in the signal path of the receiver, thereby reducing power

dissipation.

50.  (New) The method of claim 49, wherein when the desired signal strength
increases over time resulting in an improvement in the operating condition, dynamically
adjusting the impedance of one or more of the plurality of circuits in the signal path of the

receiver results in power saving.
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51.  (New) The method of claim 38, wherein when the desired signal strength is low
and the operating signal condition of the receiver is better than the worst-case operating signal
condition and the interferer signal strength is increasing, dynamically increasing a bias current of
at least one of the plurality of circuits in the receiver signal path of the wireless transceiver,
optimizing the power dissipation;

wherein when the desired signal strength is low and the operating signal condition of the
receiver is better than the worst-case operating condition and the interferer signal strength
reduces over time, dynamically decreasing a bias current of at least one of the plurality of
circuits in the receiver signal path of the wireless transceiver, optimizing the power dissipation,
and

wherein optimizing the power dissipation under better than the worst-case operating
signal condition saves power with respect to the maximum power dissipation of the worst-case

operating signal condition.
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REMARKS
The Final Office Action mailed April 12, 2019 has been carefully considered. In this

Amendment, claims 25, 31 and 33-37 have been cancelled, claims 21-24, 26-27, 29-30, 32, and
38-39 have been amended, and claims 40-51 have been added. Reconsideration in view of the

following remarks is respectfully requested.

Rejection Under 35 U.S.C. § 112, First Paragraph

Claims 31 and 37 stand rejected under 35 U.S.C. § 112, first paragraph, as allegedly
containing subject matter which was not described in the specification in such a way as to
reasonably convey to one skilled in the art to which it pertains or with which it is mostly nearly
connected, to make and/or use the invention. This rejection is traversed. Applicant disagrees
with the Examiner’s characterization. Nevertheless, Applicant has cancelled claims 31 and 37 to
advance prosecution of the application. Applicant accordingly requests withdrawal of the

rejections under 35 U.S.C. § 112, first paragraph.

Rejections under 35 U.S.C. § 102 and 35 U.S.C. § 103

Claims 31, 32, 38 and 39 stand rejected under 35 U.S.C. § 102(b) as allegedly being
anticipated by U.S. Patent No. 6,311,048 to Loke (hereinafter, “Loke”), Claims 21, 22, 25, 27
and 30 stand rejected under 35 U.S.C. § 103(a) as allegedly being unpatentable over U.S. Patent
No. 5,001,776 to Clark (hereinafter, “Clark”) in view of Loke, Claims 23, 24, 26 and 29 stand
rejected under 35 U.S.C. § 103(a) as allegedly being unpatentable over Clark in view of Loke
and further in view of U.S. Patent No. 6,870,425 to Leifso et al. (hereinafter, “Leifso”), Claims
33-35 stand rejected under 35 U.S.C. § 103(a) as allegedly being unpatentable over Loke in view

of Clark, Claim 36 stands rejected under 35 U.S.C. § 103(a) as allegedly being unpatentable over
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Loke in view of Official Notice, and Claim 37 stands stand rejected under 35 U.S.C. § 103(a) as
allegedly being unpatentable over Loke in view of U.S. Patent No. 5,406,635 to Jarvinen
(hereinafter “Jarvinen”). These rejections are traversed.

As explained above, claims 25, 31 and 33-37 have been cancelled. Independent claims
21, 25, 26-27, 29-30, 32, and 38-39 are patentable over the cited art as set forth above.

None of the sited prior art teach or suggest dynamically adjusting, dynamically
decreasing or dynamically increasing one or more of a bias, a gain, an impedance of one or more
of the circuits in the receiver path, as claimed. In a related district court proceeding, the court
construed “dynamically adjusted” to mean “adjust[ed] during operation without reliance upon a
signal strength threshold.” This limitation is not disclosed in the prior art.

Loke fails to teach or suggest “determining the strength of the received interferer signal;
comparing the strength of the desired signal relative to the strength of the interferer signal
strength; based on the comparing, when the plurality of circuits are determined to be functioning
at better than the worst-case operating signal condition, dynamically adjusting at least one of an
impedance, a bias current or a gain of one or more of the amplifier, filter or mixer in the signal
path of the receiver, thereby reducing power consumption to save power” as required by claim
32. Loke fails to teach or suggest “determining a strength of the interferer signal; comparing the
strength of the desired signal relative to the strength of the interferer signal; and based on the
comparing, when the plurality of circuits are determined to be functioning at better than the
worst-case operating condition, dynamically adjusting at least one of an impedance, a bias
current or a gain of one or more of the amplifier, filter or mixer in the signal path of the receiver
to optimize power dissipation and save power,” as required by claim 38. Loke fails to teach or

suggest determining a strength of the interferer signal; comparing the strength of the desired
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signal relative to the strength of the interferer signal; and wherein when the strength of the
interferer signal is low and when the strength of the desired signal is higher than the desired
signal strength of the worst-case operating signal condition, dynamically adjusting an impedance
of at least one of the plurality of circuits in the signal path to reduce power dissipation. as
required by claim 39.

The examiner is incorrect in equating the RSSI described in Loke as the interferer signal
of the claims. RSSI, “Received Signal Strength Indicator”, is a common name for signal strength
in a wireless network environment. RSSI is typically a measure of the total signal received
(desired signal, interferer signal and noise). See Exhibit A. A measure of RSSI is not a
determination of the strength of the interference signal and a determination of the strength of the
desired signal, as claimed.

Further, in Loke, the control loop uses the transmit channel output power information
from the TX automatic gain control (AGC) in addition to the mode of operation and received
signal strength to selectively adjust the IP3 value and control linearity of the receiver. See Loke,
col. 2 lines 6-11; col. 3, lines 19-29; Fig 1 (Tx power control input to decision logic 118 from
CDMA processor 116); and, Fig 2 (control loop flow comprising blocks 214 to 224). In the
present invention, the TX output power level information is not necessary for operation. In the
present application, by contrast, the adjustment of the impedance, gain and/or bias is a result of a
comparison of the strengths of the desired and interferer signals.

Loke also uses a threshold value to determine if interference mandates switching to a
high bias condition. In Loke, the RSSI has to be greater than the Ec/Io value plus a “false alarm”
threshold in order for Loke’s control circuit to determine if interference is present and switch to a

high linearity state. See Loke col. 3, lines 54-56; and Fig. 2 (block 210). Embodiments of the
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invention do not rely on such thresholds. By contrast, embodiments of the invention determine
the strength of the desired signal, determine the strength of the interference signal, and perform a
comparison of the strengths of the desired and interference signals. No such comparison of the
strength of the desired signal and the strength of the interference signal is disclosed in Loke.

Further, Loke changes the LP3 value of the LNA-mixer combination selectively based on
the threshold or switches to different LNAs having different LP3 values based on the threshold.
See Loke col. 3, lines 21-29. By contrast, embodiments of the present application require
dynamically adjusting the bias, gain or impedance of at least one of the plurality of circuits in the
signal path of the receiver based on the operating condition of the receiver as determined by the
comparison of desired and interferer signals to optimally control the power dissipation without
the need for threshold(s).

Clark in combination with Loke fails to teach or suggest “determining a strength of the
desired signal; determining a strength of the interferer signal; comparing the strength of the
desired signal to the strength of the interfere signal; and dynamically adjusting at least one of an
impedance, a bias or a gain of at least one of the amplifier, filter or mixer in the receiver signal
path, responsive to the comparing” as required by claim 21. Clark in combination with Loke
fails to teach or suggest “determining a strength of the received desired signal; determining a
strength of the received interferer signal; comparing the strength of the received desired signal
relative to the strength of the received interferer signal; based on the comparing, determining a
functioning condition of the plurality of circuits; and when the plurality of circuits are
determined to function at a better than the worst case condition in which the strength of the
interferer signal is low and the strength of the desired signal is low, causing a bias current of one

or more of the plurality of circuits in the receiver signal path of the wireless transceiver to be
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dynamically decreased relative to the worst-case condition, thereby saving power” as required
by claim 27. Clark in combination with Loke fails to teach or suggest “determining the strength
of the received desired signal; determining the strength of the received interferer signal;
comparing the strength of the received desired signal relative to the strength of the received
interferer signal; and when the received interferer signal strength is high and the received desired
signal strength is low, causing a bias current of one or more of the plurality of circuits in the
receiver signal path of the wireless transceiver to be dynamically increased, controlling the
power dissipation of the receiver” as required by claim 30.

Clark generally discloses a method of controlling the power consumption of a receiver
(of a transceiver) based on the level of the desired signal and the level of all signals received.
However, Clark specifically discloses that a “first threshold” and a “second threshold” are used
for controlling the power consumption of the receiver. See, for example, Fig. 2 and Claim 1 of
Clark. In Clark, the desired signal is compared to the first threshold, which is determined after
the received signal has been mixed. The received signal is compared to the second threshold,
which is determined before the signal has been mixed. Additionally, in Clark, since each
threshold causes two outcomes (high or low), there are four total outcomes of this controlling
method, as shown in TABLE 1 of Clark. Thus, in Clark, there are only two Operating Mode
Currents: High and Low. This is confirmed by Fig. 2 of Clark, which shows only a Low Current
Mode and a High Current Mode.

The presently pending claims do not rely on a comparison of the desired and undesired
(interferer) signals to thresholds; instead, the method requires dynamically adjusting impedance

or bias based on the relative comparison of the desired signal strength to the interferer signal
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strength. This allows for the receiver to operate at more than two operating mode currents, i.e.,
there are many more than four outcomes described in Clark.

Clark describes the aim of its invention as:

Accordingly, it is an object of the present invention
to provide an Rf communication system transceiving
devices capable of adapting their operation to minimize
intermodulation distortion.

Clark describes varying the amplification of the signals by varying the gain of the circuit
and by using a square wave of varying amplitude from the local oscillator at the mixer to reduce
the intermodulation distortion. The use of high gain in the amplifiers and high value square wave
generation by the local oscillator result in high current drain from the battery and reduce battery
life. Hence, Clark uses a two-step gain control and a feed back to the transmitting unit to increase
the power of the desired signal so that the gain and amplitude of the local oscillator signals can
be reduced to save power.

This is completely different from what is described and claimed in the present
application. In embodiments of the present invention, the aim is the optimization of the power
drain from the battery based on the relationship between the strength of interferer and the
strength of desired signal in the radio frequency section of the transceiver. The adjustment is a
dynamic change that is based on continuous monitoring of the interferer signal levels and
desired signal levels to optimize the changes in gain, bias and impedance of the devices and
circuits in the receiver path of the RF signal.

Fig.2 of Clark is a flow chart that shows that the desired signal strength and the input
signal strength are used to switch the receiver between a high current mode and a low current
mode. See Clark, Fig.2 (blocks 200, 202,204 and 206). Clark, similar to Loke, uses strength of
the input signal and the desired signal as well as threshold settings to switch between high gain
levels and low gain states to conserve power.
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Clark does not disclose changing or the use of bias and impedance for power
optimization. Clark only uses the term gain once at col 4, lines 34-37: “Also, the amplification
factors (and thus the current drain) of the RF amplifier 108 and the IF amplifier 122 may be
varied (via control lines 138 and 140 respectively) by the controller 130.”

The Examiner admits Clark does not specifically disclose comparing the first and
second signal strength indication to one another. The Examiner contends Loke (figures 1
and 2) disclose comparing a first signal strength indication, wherein the first signal strength
indication is relative to the strength of the received signal (RSSI); determining a second
signal strength indication, wherein the second signal strength indication is relative to the
strength of the signal after reducing the interferer signal (Ec/lo) to one another, and
adjusting at least one of an impedance, a bias or a gain of at least one of the amplifier, filter
or mixer in the signal path, responsive to the relative changes in the strength of the first and
second signal strength indication (column 2, line 39 - column 4, line 40). The Examiner
contends it would have been obvious for one having ordinary skill in the art at the time the
invention was made to adapt the teaching of comparing the first and second signal strength
indications of Loke to the method of Clark as a system design preference for performing the
same function as controlling and adjusting the bias of the amplifier to improve power
consumption in the receiver. The Examiner provides no support for his contention that it would
be a system design preference for performing the same function as controlling and adjusting the
gain of the amplifier and power consumption in the receiver and has therefore failed to set forth a
prima facie case of obviousness. The fact that the Examiner cannot point to support for the
motivation to combine suggests the Examiner is relying on impermissible hindsight for the

motivation.
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Clark in combination with Loke and Leifso fails to teach or suggest “determining the
strength of the desired signal; determining the strength of the interferer signal; comparing the
strength of the desired signal relative to the strength of the interferer signal; and based on the
comparison, dynamically adjusting one or more of an impedance, a bias or a gain of one or more
of the plurality of circuits in the signal path, thereby controlling power dissipation” as required
by claim 26. Clark in combination with Loke and Leifso fails to teach or suggest “determining a
strength of the desired signal; determining a strength of the interferer signal; comparing the
strength of the desired signal relative to the strength of the interferer signal; based on the
comparing, determining a functioning condition of the plurality of circuits; and when the
plurality of circuits are determined to function at a better than the worst case condition in which
the strength of the interferer signal is low and the strength of the desired signal is high, causing
an impedance of one or more of the plurality of circuits in the receiver signal path of the wireless
transceiver to be dynamically increased relative to the worst-case condition, thereby saving
power” as required by claim 29.

The Examiner admits Clark does not disclose when the indicated strength of the desired
signal decreases, increasing an impedance of at least one of the plurality of circuits in the signal
path. The Examiner admits Clark and Loke do not specifically disclose wherein when the
indicated interferer signal strength decreases, and the indicated strength of the desired signal
decreases increasing an impedance of at least one of the plurality of circuits in the signal path.
The Examiner contends that Leifso discloses adjusting a gain of an amplifier by changing an
impedance of at least one of the plurality of circuits in the signal path (column 6, line 26 -
column 8, line 15). The Examiner contends that it would have been obvious for one having

ordinary skill in the art at the time the invention was made to adapt the teaching of adjusting the
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gain of the amplifier and adjusting the impedance of Leifso et al. to the method of Clark and
Loke as a system design preference for performing the same function as controlling and
adjusting the gain of the amplifier and power consumption in the receiver. Applicants
respectfully disagree. The Examiner provides no support for his contention that it would be a
system design preference for performing the same function as controlling and adjusting the gain
of the amplifier and power consumption in the receiver and has therefore failed to set forth a
prima facie case of obviousness. The fact that the Examiner cannot point to support for the
motivation to combine suggests the Examiner is relying on impermissible hindsight for the
motivation.

Leifso generally discloses amplifier gain control using variable bias and degeneration
transistors. In Leifso, the aim is to provide a variable gain amplifier capable of providing a linear
amplification with high dynamic range for even the small signals received. See column 2, line 28
of Leifso. The examiner contends that Leifso shows that impedance can be adjusted, pointing to
Fig 4 of Leifso, which shows an impedance adjustment of a circuit. However, Leifso does not
teach or disclose dynamically adjusting/changing impedance of at least one of the plurality of
circuits of the signal path of a wireless receiver to reduce battery power consumption where
dynamically adjusting an impedance in the current application is for changing a load impedance
seen by the circuit and hence change an output current of the circuit, as claimed. Impedance
change in the present application is not to cause a change in gain of an amplifier as described in
Leifso. Furthermore, Leifso discusses only changes in the gain of the amplifier. In particular,
Leifso discusses changing the bias or impedance to change the gain of an amplifier. This
however does not change the impedance of the load circuit of the signal path of the receiver, as

occurs in the present application.
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In addition, Leifso uses the pair of degeneration transistors to provide the variable bias
control for controlling the gain of the RF or IF amplifier. Leifso does not disclose any
relationship to the interferer signal strength or desired signal strength in deciding the gain
control. Liefso does not disclose any determination of interferer signal strength or desired signal
strength. And, embodiments of the present invention do not use degeneration circuitry as
disclosed in Leifso.

Hence, combining Clark, which teaches gain switching in an amplifier between a high
and low values, and Loke, which teaches changing IP3 status of a receiver based on threshold
over desired signal strength, with Leifso, which teaches using a pair of regeneration transistors
as part of the gain control, without any reference to the interferer signal strength and desired
signal strength and their inter-relationship, does not disclose the claimed embodiments.

Moreover, Applicant respectfully traverses the Examiner’s Official Notice. If the
Examiner continues to rely on this unsupported contention, Applicants respectfully request the
Examiner to provide support. See, /n re Zurko, 258 F.3d 1379, 59 U.S.P.Q.2d 1693 (Fed. Cir.
2001) (holding that the USPTO must point to some concrete evidence in the record to support
core factual findings in a determination of patentability); Memorandum by Stephen G. Kunin,
Deputy Commissioner for Patent Examination Policy (February 21, 2002)(stating that it is never
appropriate to rely on common knowledge without evidentiary support as sole or principal
evidence on which to base rejection); 37 C.F.R. § 1.104 (providing that when a rejection in an
application is based on facts within the personal knowledge of an Examiner, the data should be
stated as specifically as possible, and the facts must be supported, when called for by the
applicant, by an affidavit from the Examiner), MPEP § 2144.03 (providing that the Examiner

may only take official notice of facts outside of the record which are capable of instant and
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unquestionable demonstration as being “well-known” in the art and, if the Applicant traverses
such an assertion, the Examiner should cite a reference in support of his or her position.).

Thus, the cited art fails to disclose all of the limitations of independent claims 21, 24, 26-
27 and 29-30, 32 and 38-39. Claims 22-23 depend, directly or indirectly, from one of the
foregoing independent claims. Applicant accordingly requests withdrawal of the rejections

under 35 U.S.C. § 102 and/or 35 U.S.C. § 103.

New Claims
Claims 40-51 have been added to further particularly point out and distinctly claim the
subject matter regarded as the invention. New claims 40-45 and new claim 51 depend, directly
or indirectly, from one of the independent claims addressed above and are patentable for at least
the same reasons discussed above. New claims 46-50 are also patentable over the cited art.
Applicant accordingly submits new claims 40-51 are patentable for at least the same reasons

discussed above.
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CONCLUSION

In view of the preceding discussion, Applicant respectfully urges that the claims of the
present application define patentable subject matter and should be passed to allowance.

If the Examiner believes that a telephone call would help advance prosecution of the
present invention, the Examiner is kindly invited to call the undersigned attorney at the number
below.

The Commissioner is authorized to charge any additional fees, including any fees for

additional extension of time, or credit overpayment to Deposit Account No. 50-4166.

Respectfully submitted,
NIXON PEABODY LLP

Dated: October 11, 2019 [Jennifer Hayes/
Jennifer Hayes
Reg. No. 50,845

ONE CALIFORNIA PLAZA

300 SOUTH GRAND AVENUE, SUITE 4100
Los ANGELES, CA 90071-3151

PHONE: (213) 629-6000

FACSIMILE: (213) 629-6001

EMAIL: LAPATENTMB(@NIXONPEABODY.COM
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EXHIBIT A
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RSRP and RSRG are key measures
of signai level and quality for
modern LTE networks. In celiular
natworks, whan g mobile moves

from celi to cell and performs cell

selection/reselection and

handover, it has to measure the signal strength/quality of the neighbor
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CableFree (https://www.cablefree.net/)

n LTE network, o UE arameters on reference signal: RoRP ¢
16&@&@@9‘&&:&@%@%& meetwiveid Power) and RSRQ (Reference Signal Received
@jg@m@}tps:ﬁwww.cabiefreehnet} About (htkps://www.cablefree. net/about/}
Products (https://www.cablefree.net/products/)

[BoliEons thidpk/disrrableftrandtisolptivaniheters on reference signal:

Technology {(https://www.cablefree.net/wirelesstechnology/)
Stzrggtplnclirefior: T Blogthitier/ REGW Ratefinae. net/blog/)
Siontich ﬁ‘%@déﬂ'%?@%@%@?ﬁ@%%@n@é%e afdroge total received power

obsarved only in OFDM symbols containing reference symbols for

antenna port 0 (ie, OFDM symbol 0 & 4 in a slot) in the measurement

bandwidth over N resource blocks.

The total received power of the carrier RSSHincludes the power from co-
channel serving & non-serving cells, adjacent channel interference,
thermal noise, ete. Total measured over 12-subcarriers including RS from

Serving Cel, Traffic in the Serving Cell

RSRP ~ Reference Signal Received Power: RSRP is o RSS! type of
medasurement, as follows there are some definition of it and some detuails
as well,

It is the power of the LTE Reference Signals spread over the full bandwidth
and narrowbaond.

A minimum of -20 dB SINR (of the $-Synch channel) is needed to detect
RSRE/RSRQ

RSRQ — Reference Signal Received Quality: Quality considering also RSS!
and the number of used Resource Blocks (N) RSRQ = (N * RSRP) / RSS!
measured over the same bandwidth. RSRQ is a C/I type of measurement
and it indicates the quality of the received reference signal The RSRQ
meagsurement provides additional information when RSRP is not sufficient

to make o relioble handover or cell reselection decision.
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using RSRP, RSRQ or both,
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Eh%@@\%@@ﬁ&mﬁ%@ﬁﬁﬁme@%ﬁ@@??ﬁmablefree.hevabaut[}

Products (https://www.cablefree.net/products/)

sotgt N IRMRIARLN BER AL SOLHRERIG Resource Blocks)
Technblisy mang Miwlk Rancbekiipdrrdeifffaesgyrce Blocks / 20 MHz)

Partners {(https://www.cablefree.net/partners/) Biog (htips://www.cablefree.net/blog/}
Contack {https://www.cablefrea.net/contact/} o]
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Y

ableFree (https://www.cablefree.net/)

iEion

19+ Gi abit Wireless Networks
eference Signol Received Power RS‘R  is defmed as the lineor

Homs ‘h“f’éé/e“"’ e B SOl contrbLtoRe (Y W P B the resurce)
Produgts (NURS/mKy 5%?,%&82}? esj,r? r%g%tﬁjgfererme signais within
solutions RERsHEIMARIESS RS HEN YRS dency banawidth.
Technalpgydhrprddopmisehielreans Yuireiesstarhnplowmdnee signals RO
Partneradiitasi Vs capik et minetsl /f BlenliFttai/retwisap ebresaet/blog
Contdft it sy el oibleeeso/osw 8t addifion to RO to

determine RSKF.

The reference point for the RSRP shall be the antenna connector

of the UE.

Or, even better, Reference Signal Received Quality is defined as
the ratio NxRSRP/E-UTRA carrier RSSI) where N is the number of
RBs of the F-UTRA carrier RSS! mecasurement bandwidth. The
megsurements in the numerator and denominator shall be
made over the same set of resource blocks.

if receiver diversity is in use by the UE, the reported value shall
not be lfower than the corresponding RSRP of any of the individual
diversity branches.

Applicabie for: RRC_IDLE intra-frequency, RRC_IDLE inter-
frequency, RRC_CONNECTED intra-frequency, RRC_CONNECTED
inter-frequency

Notel: The number of resource elements within the considered
measurement frequency bandwidth and within

the measurement period that are used by the UE to determine
RSRP is left up to the UE implemeniation with the fimitation that
corresponding measurement accuracy requirements have to be
fulfifled.

Note 2: The power per resource element is determined from the
energy received during the useful part of the symbol excluding
the CP.
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ee (https://www.cablefree.net/)

in otfier words RSRP {Reference Sianal Receive Power) is the average
Home {(hitps://www.cablefree.net) About (htkps://www.cablefree.net/about

PNELSIRERONSR ESRALS BRI gLgy Y ool specific Reference Signals
(&%2mr(ﬁﬂ%é?fm&%g%?%@mt%iﬁﬁg%ﬁ only measured in the symbols
TRERPHISEE Shttps://www.cablefree net/wirelesstechnology/)

Partners {(https://www.cablefree.net/partners/) Biog (htips://www.cablefree.net/blog/}
ContRERRISIG G SE0ERLERQNBR B Er Q@g single RS resource element.

« UE measures the power of multiple resource elements used to

10+ Gigabit Wireless thwmks l)

transfer the reference signal but then takes an average of them
rather than summing them.

« Reporting range -44..-140 dBm

RSRP does a better job of measuring signal power from a specific sector

while potentially excluding noise and interference from ofther sectors.

RSRP levels for usable signal typically range from about ~75 dBm close in
to an LTE cell site to -120 dBm at the edge of LTE coverage.

RSRP mapping 3GPP TS 36.133V8.9.0 (2010-03)

The reporting range of RSRP is | Townsduive |
defined from -140 dBm to — 44 dBm

with 1dB resolution.

The mapping of measured quantity

is defined in the table.
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1D+ Gi&ﬁﬁ'@@ﬁ@@&é@ﬁg@%&gRSRP/(EUTR?A carrier R5SI), where N is the

Home (ﬁ O\A{\ﬁ icga% Pgrre%engg)u Tl?,ﬁ\ é:o%';r %’étp Sﬁwrag%gg{??geeﬂ{zgt/ about/)
dwrd/th The f@@gsure ents irn the numerator aond
Product{%https fwwnw.ca ree.net/products
denominator shall be made over the same set of

S0 iut}gzgég ?jti; S; é\fé}c\%ﬁabiefree .net/solutions/)

Technology {(https://www.cablefree.net/wirelesstechnology/)

Partnges N o Rblefeanes/perti Sibng Bivaditinsd AiRssblefree.net /blog
Contazbiipisbevhaditeteanayogresctfhe tial received power (in [W])
observed only in OFDM symbols containing reference symbols
for antenna port 0, in the measurerment bandwidth, over N
number of resource blocks by the UE from alf sources, including
co~channel serving and non-serving cells, adjacent
channel interference, thermal noise ete.

The reference point for the RSRQ shall be the antenna connector
of the UE. If receiver diversity is in use by the UE the reported
value shall not be lower than the corresponding RSRQ of any of
the individual diversity branches.

Applicable for: RRC_CONNECTED intra-
frequency, RRC_CONNECTED inter-frequency

in formulon

RSRQ = N x RSRP / RSSI

« Nis the number of Physical

Resource Blocks (PRBs) over

which the RSSlis measured,

typically equal to system
bandwidth
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BlePFEe (HEL ST/ WWW CdblEreenety)

noise

10+ (igebipeintetessdiegeofi@SRQ is defined from - 3.-19.5dB
Home {(hitps://www.cablefree.net) About (htkps://www.cablefree. net/about/}

Products (https://www.cablefree.net/products/}

DMA Channel

E%ﬁﬁﬁ%’ﬁ%//wvvw.cablefree.netwireiesstechnolegy,’)

Partners {(https://www.cablefree.net/partners/)

Biog (htips://www.cablefree.net/blog/}

(RO0FRAS BHEBR AR W BRIRE TR RS SRIRASHRS) i€napped to Resource Elements

(RE}. This mapping follows a specific pattern (see to below).

So at any point in time the UE will measure all the REs thot carry the RS and

average the meosurements to obtain an RSRP reading.

hitps://www cablefree net/wirelesstechnology/4glte/rsrp-rsrq-measurement-lte/

]

» Channel estimation in LTE is based on reference signals (like CPICH

functionality in WCDMA)
Reference signals position in time domain is fixed (0 and 4 for Type 1

Frame) whereas in frequency domain it depends on the Cell 1D
« In case more than one antenna is used (e.g. MEMO) the Resource
elements ollocaoted to reference signals on one aontenna are DTX on

the other antennas
Reference signols are modulated to identify the cell to which they

®

belong.
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ormation about total reteivedwide- bdﬁd power {measure in all

18y rGigel} WitaisNeliradderence and thermal noise.
Home {(hitps://www.cablefree.net) About (htkps://www.cablefree. net/about/}
R@S&ﬂ&ﬁ@ﬁﬂt@@ﬁmm tetaiadeBinrsudtpn simply be computed from RSRQ
osiiod -f'w m}@dm“@%ﬁ%

Technology {(https://www.cablefree.net/wirelesstechnology/)

%(h';_&@ \ﬁ/@ 3 e E‘a;&g (ﬁﬂ@:’é’g@m@,bia?ree.net/biog/’)

Contack {bttps:/foww, efrae, neccntct/) ® ‘
serving cell power + inferference power

So, without noise and interference, we have that 100% DL PRB
activity: RSSI=12*N*RSRP

Where:

- RSRP is the received power of 1 RE {3GPP definition) average of power
levels received across oll Reference Signal symbols within the
considered measurement frequency bandwidth

- RSSlis measured over the entire bandwidth

« N: number of RBs dcross the RSS! is measured and depends on the
BW

Based on the above, under full load and high:

SNR: RSRP (dB
(12*N)

m): o

SO we have:

RSRQ = RSRP / (RSSI/N)

» N=Number of PRBs (Physical Resource Blocks)
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Erfedtié))

10+ Giguabivdd dtBER G depends on serving cell power and the

Homad{hdandroiaebisimanal  About (https://www.cablefree.net/about/}
Products {https: /wwwtcabEeFree.net{productsi}

packob senving.cell power to RSRQ:

Technology {(https://www.cablefree.net/wirelesstechnology/)

Exampieiesasinalimitestedse (oo nterferane b O RRR RS IE MERtSy))
e Qetnesrlare SisrsRutiadotignual gower, then

RSRQ =N/ 12N =-10.8 dB for 1Tx

RSRQ =N/20N =-13 dB for 2Tx taking DTX into
account

(because RSRP is measured over 1 resource element and RSS! per

resource block is medasured over 12 resource elements).

Remember that RSSHis only measured at those symbol times during
which RS REs ure transmitted — We do not have to take into the count

DTl

So, when there is no traffic, and assuming only the reference symbols are
transmitted (there are 2 of them within the same symbol of a resource
block) from a single Tx antenna then the RSS! is generated by only the 2

reference symbols so the result becomes

RSRQ=N/2N=-3dB for 1Tx
RSRQ = -6dB for 2Tx

SINR DefinitionSINR is the reference value used in the system simulotion

and con be defined:
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10+ Gigabit Wirklé¥ehabanrk8INR
Home (https://wwayqpblefresdsbicificibaptibrtps {omeriefisesitidahosslirce
Products (https:]/g%wR@ee.net}products/’)

Solutions (https://www.cablefree.net/solutions/)
SINBos SALEN), all-rosasused oventhe same
h@%w@ Fvww.cablefree.net/partners/) Biog (htips://www.cablefree.net/blog/}

Contack {https://www.cablefrea.net/contact/} o]

SNR vs. RSRP

RSRP is measured for a single subcarrier, noisepower for 15KHz=
-125.2dBm

I Noise figure =7 dB
2 Temperature =290 K

Assumption: RSRP doesn't contain noise power

carry  BORP
}‘_\ fg }? R ——
P

P =15KHz _noise _power

RN AN

AN
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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

WWwW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
106303 7590 11/13/2019
Nixon Peabody LLP VUONG, QUOCHIEN B
300 South Grand Avenue, Suite 4100
Los Angeles, CA 90071 | ARTUNIT PAPERNUMBER |
2649
DATE MAILED: 11/13/2019
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NO.
15/824,841 11/28/2017 Yannis Tsividis 084820-000002US10 4819

TITLE OF INVENTION: Power Dissipation Reduction in Wireless Transceivers

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional SMALL $500 $0.00 $0.00 $500 02/13/2020

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 DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). 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. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

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: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at

www.uspto.gov/PatentMaintenanceFees.
Page 1 of 3
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

Mail Stop ISSUE FEE
Commissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence 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.

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
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

By mail, send to: By fax, send to: (571)-273-2885

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

106303 7590 11/13/2019 Certificate of Mailing or Transmission
Nixon Peabody LLP I hereby certify that this Fee(s) Transmittal is being deposited with the United
3 States Postal Service with sufficient postage for first class mail in an envelope
300 South Grand Avenue, Suite 4100 addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Los Angeles CA 90071 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
P
(Typed or printed name)
(Signature)
(Date)
| APPLICATION NO. | FILING DATE I FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. I CONFIRMATION NO. |
15/824,841 11/28/2017 Yannis Tsividis 084820-000002US10 4819
TITLE OF INVENTION: Power Dissipation Reduction in Wireless Transceivers
| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional SMALL $500 $0.00 $0.00 $500 02/13/2020
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
VUONG, QUOCHIEN B 2649 455-574000

1. Change of correspondence address or indication of "Fee Address” (37
CFR 1.363).

2. For printing on the patent front page, list

(1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1
(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

1 Change of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

[ "Fee Address” indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

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

[3%)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual (4 Corporation or other private group entity () Government

[Jissue Fee [Publication Fee (if required) [JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(1 Electronic Payment via EFS-Web [d Enclosed check

4a. Fees submitted:

(1 Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

| Applicant certifying micro entity status. See 37 CFR 1.29

| Applicant asserting small entity status. See 37 CFR 1.27

| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature

Typed or printed name

Date

Registration No.

Page 2 of 3
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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

WWwW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
15/824,841 11/28/2017 Yannis Tsividis 084820-000002US10 4819
| EXAMINER |
106303 7590 11/13/2019
Nixon Peabody LLP VUONG, QUOCHIEN B
300 South Grand Avenue, Suite 4100
Los Angeles, CA 90071 | ARTUNIT PAPERNUMBER |
2649

DATE MAILED: 11/13/2019

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

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

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
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by 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 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending 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. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. 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.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment
of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5§ U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting
a request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. Arecord in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility
to recommend improvements in records management practices and programs, under authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
. . 15/824,841 Tsividis, Yannis
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
QUOCHIEN BVUONG 2649 No

-- 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.} This communication is responsive to 10/11/2019.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2 An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3.V} The allowed claim(s) is/are 21-24,26-27,29-30,32 and 38-51 . As a result of the allowed claim(s), you may be eligible to benefit from
the Patent Prosecution Highway program at a participating intellectual property office for the corresponding application. For more

information, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to
PPHfeedback@uspto.gov.

4.[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) CJAll b) (J Some  *c) (J None of the:
1. (3 Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [0 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.

5.0 CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

(3 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).

6.3 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. Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.3 Information Disclosure Statements (PTO/SB/08), 6. (J Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0 Examiner's Comment Regarding Requirement for Deposit 7. (J Other .

of Biological Material
4.0 Interview Summary (PTO-413),
Paper No./Mail Date.
/QUOCHIEN B VUONG/
Primary Examiner, Art Unit 2649

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20191105
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Notice of References Cited

Application/Control No.

Applicant(s)/Patent Under

15/824,841 Reexamination
Tsividis, Yannis
Examiner Art Unit
QUOCHIEN B VUONG 2649 Page 1 of 1

U.S. PATENT DOCUMENTS

* Countlr:;oggggimn,:lbf:gi; Code Ml\ll?- ?;?(YY Name CPC Classification US Classification
* [ A [US-6690922-B1 02-2004 Lindemann; Brian H03G3/3047 455/67.11
* | B | US-9350313-B2 05-2016 Wilhelmsson; Leif H03G3/3078 171

¢

D

E

F

G

H

|

J

K

L

M

FOREIGN PATENT DOCUMENTS

* COUmR"gggiﬁﬂ’:‘;TEﬁ; Code MNEI)- E\i;f(YY Country Name CPC Classification

N

]

P

Q

R

S

T

NON-PATENT DOCUMENTS

* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)

u

A

w

X

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001)

Notice of References Cited

Part of Paper No. 20191105
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |sg4 g41 Tsividis, Yannis
“ “ml Examiner Art Unit
QUOCHIEN B VUONG 2649

CPC

Symbol Type Version

HO4W F 2013-01-01

HO04B | 2013:01:01

Y02D A 2018-01-01

Y02D A 2018-01-01

Y02D A 2018-01-01

CPC Combination Sets

Symbol Type Set Ranking Version
NONE

Total Claims Allowed:

(Assistant Examiner) (Date) 23

/QUOCHIEN B VUONG/ 05 November 2019 . . -
Primary Examiner, Art Unit 2649 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 1
U.S. Patent and Trademark Office Part of Paper No.: 20191105
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification |sg4 g41 Tsividis, Yannis

“ ‘H“l . .
QUOCHIEN B VUONG 2649

INTERNATIONAL CLASSIFICATION
CLAIMED

HO04B
HO04M

NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS SUBCLASS
455 574
CROSS REFERENCES(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
455 234.1 251.1 343.1 | |

NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 23
/QUOCHIEN B VUONG/ 05 November 2019 . . -
Primary Examiner, Art Unit 2649 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 1
U.S. Patent and Trademark Office Part of Paper No.: 20191105
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification |sg4 g41 Tsividis, Yannis

“ ‘H“l . .
QUOCHIEN B VUONG 2649

(J Claims renumbered in the same order as presented by applicant ] CPA T.D. ([O R1.47
CLAIMS

Final |Original|Final [Original|Final ]Original|Final |Original|Final OriginallFinaI Original|Final |Original|Final |Original
1 10 19 28 37 19 46
2 11 20 12 29 16 38 20 47
3 12 1 21 13 30 18 39 21 48
4 13 2 22 31 4 40 22 49
5 14 3 23 14 32 5 41 23 50
6 15 6 24 33 8 42 17 51
7 16 25 34 9 43
8 17 7 26 35 0 44
9 18 11 27 36 5 45
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 23
/QUOCHIEN B VUONG/ 05 November 2019 . . A
Primary Examiner, Art Unit 2649 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 1
U.S. Patent and Trademark Office Part of Paper No.: 20191105
Page 3 of 3
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Index of Claims

Application/Control No.

15/824,841

Applicant(s)/Patent Under Reexamination

Tsividis, Yannis

““ Examiner
QUOCHIEN B VUONG

Art Unit

2649

Rejected

- Cancelled N

Non-Elected

Appeal

Allowed

+ | Restricted |

Interference

O | Objected

CLAIMS

(O Claims renumbered in the same order as presented by applicant

O cPA

™ T.D. (0 R1.47

CLAIM

DATE

Final

Qriginal

07/06/2018

04/08/2019 | 11/05/2019

D|WIN|—

CNTN ' N N[N

12

13

N INININININ NN NN N

ala
[e2] [=)

NINININININININN N INE

[e=] [4,] B2N

U.S. Patent and Trademark Office

Page 1 of 2

Part of Paper No.: 20191105
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Index of Claims 15/824,841 Tsividis, Yannis
H“N“ ““ H““l ““ ““ o e
QUOCHIEN B VUONG 2649
CLAIM DATE
Final Original | 07/06/2018 | 04/08/2019 | 11/05/2019
9 43 =
10 44 -
15 45 =
19 46 =
20 47 =
21 28 =
22 49 =
23 50 =
17 51 =

U.S. Patent and Trademark Office

Page 2 of 2

Part of Paper No.: 20191105
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EAST Search History
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L1 {12 "6311048".pn. "5001776".pn. US-PGPUB; OR ON 2019/11/04
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FPRS; EPO; JPO;
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IBM_TDB
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interference (signal near6 USPAT; USOCR; 19:06
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FPRS; EPO; JPO;
DERWENT;
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L7 {1176 {6 and (receiv$3 transceiver) US-PGPUB; OR ON 2019/11/04
USPAT; USOCR; 19:20
FPRS; EPO; JPO;
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IBM_TDB
EAST Search History (I nterference)
Refi{Hits i{Search Query DBs {iDefault {Plurals {Time
# Operator Stamp
L9 {0 (((reduc$3 sav$3) near6 (power battery)) with {US- OR ON 2019/11/04
(receiver tranceiver) with (compar$3 with (RSSI §PGPUB; 20:15
(signal near4 (strength level quality))) with USPAT

(interference noise)) with ((control$4 adjust$3)
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Yannis TSIVIDIS Examiner: Quochien B. VUONG
Application No.: 15/824,841 Art Unit: 2649
Filing Date: November 28, 2017 Confirmation No.: 4819

Title: POWER DISSIPATION REDUCTION IN WIRELESS TRANSCEIVERS

Commissioner for Patents — MS Issue Fee
P.O. Box 1450
Alexandria, VA 22313-1450

APPLICANT’S COMMENTS ON REASONS FOR ALLOWANCE

These comments are responsive to the Notice of Allowance, mailed on November 13,
2019.

Applicant gratefully acknowledges the indication of allowance of Claims 21-24, 26-27,
29-30, 32 and 38-51. Applicant respectfully urges that additional and/or alternative reasons for
allowance may exist apart from those advanced by the Examiner and the Applicants, and these
reasons may each be independently sufficient to establish the patentability of the allowed claims.

Applicant respectfully reserves the right to introduce, articulate, or otherwise comment
on any such additional reasons for allowance as may be appropriate in any future proceedings
concerning the one or more claimed embodiments.

Please charge any additional required fee or credit any overpayment to our Deposit
Account number 50-4166.

Respectfully submitted,

NIXON PEABODY LLP

Dated: November 21, 2019 [Jennifer Hayes/
Jennifer Hayes
Reg. No. 50,845

300 South Grand Avenue, Suite 4100
Los Angeles, CA 90071-3151

Tel. (213) 629-6000

Fax (213) 629-6001

Page 1 of 1
4841-5137-8605.1
084820-000002US10
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Electronic Patent Application Fee Transmittal

Application Number:

15824841

Filing Date:

28-Nov-2017

Title of Invention:

Power Dissipation Reduction in Wireless Transceivers

First Named Inventor/Applicant Name:

Yannis Tsividis

Filer:

Jennifer NMN Hayes/Diana Girgis

Attorney Docket Number:

084820-000002US10

Filed as Small Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Sug-s'l'g(t;)l in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

UTILITY APPL ISSUE FEE 2501 1 500 500
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Description Fee Code Quantity Amount Sut—sTg(t;)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 500
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Electronic Acknowledgement Receipt

EFS ID: 37823680
Application Number: 15824841
International Application Number:
Confirmation Number: 4819

Title of Invention:

Power Dissipation Reduction in Wireless Transceivers

First Named Inventor/Applicant Name:

Yannis Tsividis

Customer Number:

106303

Filer:

Jennifer NMN Hayes/Diana Girgis

Filer Authorized By:

Jennifer NMN Hayes

Attorney Docket Number:

084820-000002US10

Receipt Date: 21-NOV-2019
Filing Date: 28-NOV-2017
Time Stamp: 17:15:59

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $500

RAM confirmation Number E2019AKH16158818

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:

Document . . File Size(Bytes)/ Multi Pages
Document Description File Name A . .
Number Message Digest | Part/.zip| (ifappl.)
88525
2019-11-21-Issue-Fee-
1 Issue Fee Payment (PTO-85B) Transmittal-084820-002US10. no 1
pdf 3ee45baSceefo8adsfd39352833c92caldd]
ebde
Warnings:
Information:
91175
2019-11-21-Comments-on-
2 Miscellaneous Incoming Letter Allowance-084820-002US10. no 1
pdf 18754abc787817f0a65916177129de68cas|
8fgsa
Warnings:
Information:
30187
3 Fee Worksheet (SB06) fee-info.pdf no 2
f9che312594b6851c3d30d2b042024695af |
692e6
Warnings:
Information:
Total Files Size (in bytes){ 209887

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to: (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence 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.

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
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

106303 7590 11/13/2019 Certificate of Mailing or Transmission
Nixon Peabody LLP I hereby certify that this Fee(s) Transmittal is being deposited with the United
3 States Postal Service with sufficient postage for first class mail in an envelope
300 South Grand Avenue, Suite 4100 addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Los Angeles CA 90071 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
P
(Typed or printed name)
(Signature)
(Date)
| APPLICATION NO. | FILING DATE I FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. I CONFIRMATION NO. |
15/824,841 11/28/2017 Yannis Tsividis 084820-000002US10 4819
TITLE OF INVENTION: Power Dissipation Reduction in Wireless Transceivers
| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional SMALL $500 $0.00 $0.00 $500 02/13/2020
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
VUONG, QUOCHIEN B 2649 455-574000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys .
or agents OR, alternatively, N 1 ]ennlfer Haves

1 Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached. (2) The name of a single firm (having as a member a 5 Nixon Peabody LLP

registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

[ "Fee Address” indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
THETA IP, LLC COPPELL, TEXAS

[3%)

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

4a. Fees submitted: Xissue Fee [Publication Fee (if required) [JAdvance Order - # of Copies

4b. Method of Payment: (Please first reapply any previously paid fee shown above)
X1 Electronic Payment via EFS-Web [d Enclosed check (1 Non-electronic payment by credit card (Attach form PTO-2038)
XI The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. 50-4166

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

| Applicant certifying micro entity status. See 37 CFR 1.29

| Applicant asserting small entity status. See 37 CFR 1.27

| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature _/Jennifer Hayes/ Date November 21, 2019
nnifer H 4
Typed or printed name ]e ¢ ayes Registration No. 50’8 5
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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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 NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
15/824,841 12/31/2019 10524202 084820-000002US10 4819
106303 7590 12/11/2019
Nixon Peabody LLP

300 South Grand Avenue, Suite 4100
Los Angeles, CA 90071

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

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

The Patent Term Adjustment is 0 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

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
Retrieval (PAIR) WEB 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 Application Assistance Unit (AAU) of the Office of Data Management (ODM) at
(571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site hitp:/pair.uspto.gov for additional applicants):

Yannis Tsividis, New York, NY;
Theta IP, LLC, Coppell, TX;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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Case 6:20-ov-00160-ADA  Document 3

AO 120 (Rev. 08/10)

Filed 03/02/20 Page 1of L

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 for the Western District of Texas, Waco Division on the following
] Trademarks or [M Patents. ( [] the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
2/28/2020 for the Western District of Texas, Waco Division

PLAINTIFF DEFENDANT

Theta IP, LLC Samsung Electronics Co., Ltd.; Samsung Electronics

America, Inc.; Samsung Telecommunications America,
LLC
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 9,838,962 12/5/2017 Theta IP, LLC

2 10,129,825 11/13/2018 Theta IP, LLC

3 10,524,202 12/31/2019 Theta IP, LLC

4

5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
] Amendment ] Answer [ Cross Bill [J 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 2—Upon filing document adding patent(s), mail this copy to Director

Copy 4—Case file copy

Copy 3—Upon termination of action, mail this copy to Director
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Case: 122-cv-03441 Document # 7 Filed: Q7/05/22 Page 1 of 82 Pagelll #1172

AQ 126 (Rev. 08/10

10:

Mail Stop 8
Director of the 1.8, Patent and Trademark Office
P.0. Box 1450
Alexandria, VA 22313-145¢

REPORT ON THE

FILING OR DETERMINATION OF AN
ACTION REGARDING A PATENT OR
TRADEMARK

n Compliance with 35 U.5.C. § 296 and/or 15 U.5.C. § 1116 you are hereby advi
filed in the U.S. District Court

# Patents.

{3 Trademarks or

Northern District of Hlinois/Eastsrn Division

ed that a court action has been

on the following

( [ the patent action involves 35 U.5.C. § 202

N

Theta IP, LLC

DOCKET NO. DATE FILED LS. DISTRICT COURT
2oounddd DRBL/2022 Mortberm. District of WinoisiEasicn. Diddsion
PLAINTIFF DEFENDANT

Motorota Mobility LLC, Lenove (United States) Inc.,
Lenovo Group Limited

FATENTOR
TRADEMARK NO.

DATE OF PATENT
OR TRADEMARK

HOLDER OF PATENT OR TRADEMARI

! gee Attached

In the above—entitled case, the following patent(s) trademark(s) have been inciuded:

DATE INCLUDED

INCLUDED BY

1 Amendment 3 Answer

{3 Cross Bill

i1 Other Pleading

PATENT OR
TRADEMARK NO.

DATE OF PATENT
OR TRADEMARK

HOLDER OF PATENT OR TRADEMARK

3

a2

fn the above—

entitled case. the following decision has been rendered or judgement issued:

DECISIONAUDGEMENT

CLERK
Thomas G. Bruton

(BY) DEPUTY CLERK
David Jozwiak

DATE
07/05/2(22

Copy 1—Upon initintion of action, wmail this copy te Birector
Copy 2--Upen {iling document adding patent(s), ruail this copy to Birector

Copy 4

Case {ile copy

Copy 3—-Upoa termination of aclion, mail this copy to Director
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Case: 12203441 Docurrent & T Hink OTRERDR a0 Hl aeainHIEt

U5, Patent Mar, 7, 2006 Sheot § of 18 US 7,018,330 BY
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