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SPECIFICATION

TITLE

NONLINEAR BEHAVIOR MODELS AND METHODS FOR USE THEREOF
IN WIRELESS RADIO SYSTEMS

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims benefit of Provisional Patent Application No. 60/872,132

filed on December 1, 2006, which is incorporated by reference herein in its entirety.

TECHNOLOGY FIELD

[0002] The present disclosure relates generally to field of modeling of wireless nonlinear
radio systems and more specifically to the methods for user thereof in digital baseband

predistortion.

BACKGROUND

[0003] Modern wireless communication systems employ spectrally efficient, digitally
modulated signals with wide bandwidths and time-varying envelopes. Such systems are very
sensitive to different sources of linear and nonlinear distortions that may be exhibited by the
radio frequency (RF) transmitters, especially the power amplifier (PA) stage. Hence, RF
transmitters have to meet strict linearity requirements in order to avoid the signal quality
deterioration and adjacent channel interference. At the same time, RF transmitters must be

efficient in order to comply with low power requirements of wireless communication systems.

2 SV #321351 v]
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Express Mail Label No.: EV 923220945 US Atty. Docket No.: 038231-021

[0004] Amplifier nonlinearities may cause several complications in the wireless digital
system and significantly complicate design of such systems. For example, they may produce a
dilation / spreading of the spectrum of the input signal, which may cause adjacent channel
interference. In addition to such spectral regrowth, amplifier nonlinearities may produce in-band
distortions which deteriorate the integrity of the transmitted signal. The minimization of the

effects of such distortion sources relies primary on accurate modeling of the RF transmitters.

[0005] There are several prior art models of dynamic nonlinear systems. However, one
common problem of such models is in the identification procedure of the parameters of their
different modules. Furthermore, the known models and procedures encounter high complexity
and/or low accuracy. Moreover, they frequently do not account for the strong memory effects
exhibited by the transmitter/PA. Thus, in most cases, they are not appropriate for
implementation in broadband adaptive communications systems. Accordingly, there is a need
for a new dynamic nonlinear system model that overcomes limitations of the prior art behavioral

models.

OVERVIEW
[0006] Disclosed is a new behavioral model for memoryless wide-band radio frequency
transmitters. Also disclosed are various implementation of the behavioral model for purpose of
baseband predistortion of dynamic nonlinear systems, such as wideband wireless transmitters
and power amplifiers. In one example embodiment, a LBG behavioral model comprises two
non-linear cascading modules: a dynamic weak nonlinear (DWNL) module, which models

dynamic week nonlinearities of the system, and a static strong nonlinear (SSNL) module, which
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models static strong nonlinearities of the system. In one example embodiment, a forward LBG
model includes a DWNL module followed by a SSNL module. In another example embodiment,

a reverse LBG model includes a SSNL module followed by a DWNL module.

[0007] In one example embodiment, the SSNL module may be implemented as a
AM/AM and AM/PM lookup table, which is configured to account for amplitude modulation /
amplitude modulation (AM/AM) and amplitude modulation / phase modulation (AM/PM)
characteristics of RF transmitters. At the same time, the DWNL module may be implemented as
a plurality of nonlinear dynamic FIR-based filters which account for low- and high-order
memory effects caused by dynamic properties of the transmitter in the presence of a modulated
communication signal. In this manner, the disclosed LBG behavioral model acéounts for
nonlinearity and the memory effects that occur in broadband RF transmitters. Moreover, the

dynamic behavioral model largely improves the model accuracy for wideband RF transmitters.

[0008] In one example embodiment, an augmented Wiener predistorter is disclosed
which is implemented using a first-order forward LBG model. The augmented Wiener
predistorter may be placed in a broadband wireless transmitter to compensate for nonlinearity
and memory effects therein. The augmented Wiener predistorter includes a DWNL module
followed by a SSNL module. The DWNL module may be implemented as a weak nonlinear
dynamic FIR-based filter, including a linear term and a second-order term that compensate for
dynamic memory effects of the wireless transmitter. The SSNL module may be implemented as
AM/AM and AM/PM lookup tables, which smooth and model AM/AM and AM/PM

characteristics of the wireless transmitter and power amplifiers therein.
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[0009] In another example embodiment, an augmented Hammerstein predistorter is
disclosed implemented using a first-order reverse LBG model. The augmented Hammerstein
predistorter may be placed in a broadband wireless transmitter to compensate for nonlinearity
and memory effects therein. In one example embodiment, the augmented Hammerstein
predistorter may include a SSNL module followed by a DWNL module. The SSNL module may
be implemented as AM/AM and AM/PM lookup tables, which smooth and model AM/AM and
AM/PM characteristics of the wireless transmitter. The DWNL module may be implemented as
a weak nonlinear dynamic FIR-based filter, including a linear term and a second-order term that

compensate for dynamic memory effects of the wireless transmitter.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The accompanying drawings, which are incorporated into and constitute a part of
this specification, illustrate one or more examples of embodiments and, together with the
description of example embodiments, serve to explain the principles and implementations of the

embodiments.

[0011] In the drawings:
Fig. 1A is a block diagram of one example embodiment of a forward LBG model;
Fig. 1B is a block diagram of one example embodiment of a reverse LBG model;
Fig. 2A is a schematic diagram of one example erﬁbodiment of the DWNL module;
Fig. 2B is a schematic diagram of one example embodiment of the SSNL module;
Fig. 3A is a schematic diagram of one example embodiment of a forward LBG model;
Fig. 3B is a schematic diagram of one example embodiment of a reverse LBG model;
Fig. 4A is a schematic diagram of one example embodiment of an augmented Wiener
predistorter implemented using first-order forward LBG model;
Fig. 4B is a schematic diagram of one example embodiment of an augmented
Hammerstein predistorter implemented using first-order reverse LBG model;
Figs. SA and 5B are graphs of AM/AM and AM/PM curves in accordance with one
example embodiment; and
Figs. 6A and 6B are graphs of spectrum comparison of the different LBG-model-based

predistorters.
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DETAILED DESCRIPTION OF EXAMPLE EMBODIMENTS

[0012] Disclosed is a new behavioral model for wide-band radio frequency transmitters.
Those of ordinary skill in the art will realize that the following description is illustrative only and
is not intended to be in any way limiting. Various embodiments of the disclosed nonlinear
system model are applicable in a vari€ty of settings, such as baseband system modeling,
baseband predistortion, RF digital predistortion and other applications. Alternative embodiments
may be applied to analog as well as digital signal predistortion. Other embodiments will readily
suggest themselves to such skilled persons having the benefit of this disclosure. Reference will
now be made in detail to implementations of the example embodiments as illustrated in the
accompanying drawings. The same reference indicators will be used to the extent possible

throughout the drawings and the following description to refer to the same or like items.

[0013] In the interest of clarity, not all of the routine features of the implementations of
the nonlinear system model described herein are shown and described. It will, of course, be
appreciated that in the development of any such actual implementation, numerous
implementation-specific decisions must be made in order to achieve the developer’s specific
goals, such as compliance with application- and system-related constraints, and that these
specific goals will vary from one implementation to another and from one developer to another.
Moreover, it will be appreciated that such a development effort might be complex and time-
consuming, but would nevertheless be a routine undertaking of engineering for those of ordinary

skill in the art having the benefit of this disclosure.
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[0014] In accordance with this disclosure, the nonlinear system model described herein
may be implemented in various types of nonlinear communication systems, such a§ radio
frequency, optical and other types of communication systems. In addition, those of ordinary skill
in the art will recognize that devices of a less general purpose nature, such as hardwired devices,
field programmable gate arrays (FPGAs), application specific integrated circuits (ASICs), digital
signal processors (DSP) or the like, may also be used without departing from the scope and spirit
of the inventive concepts disclosed herein. Where a method comprising a series of process steps
is implemented by a computer or a machine and those process steps can be stored as a series of
instructions readable by the machine, they may be stored on a tangible medium such as a

computer memory device.

[0015] Fig. 1A and 1B depict two example embodiments of a LBG model for nonlinear
wireless systems. Fig. 1A depicts one example embodiment of a forward LBG model 100A,
which includes a Dynamic Weak Nonlinear (DWNL) module 105 followed by a Static Strong
Nonlinear (SSNL) module 110. Fig. 1B depicts one example embodiment of a reverse LBG
model 100B, which includes a SSNL module 110 followed by a DWNL module 105. Those of
skills in the art may recognize that either model may be used to in modeling of nonlinear
wireless systems or in compensation of their impairments by using pre or post compensation.
Various factors may be considered in deciding whether the forward or reverse LBG model is to
be used. Such factors may include, but is not limited to, type and nature of the system being
modeled, e.g., RF, optical and the like, system implementation and configuration, signal

modulation technique and operating frequency of the system and other factors. In one example
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embodiment, the system may be modeled using both forward and reverse LBG model to

determine which model more accurately characterizes communication system.

[0016] In one example embodiment, DWNL module 105 may characterize dynamic
weak nonlinear distortions, which are referred to as memory effects, due to baseband frequency
response, harmonic loading conditions, and trap effects that might occur in semiconductor
devices of the RF transmitter, impact ionization, as well as the non-constant frequency response
of the transmitter around the carrier frequency. In the context of wideband transmitters, the
electrical memory effects are the dominant sources of dispersion since the thermal time constant

is large compared to the inverse of the signal bandwidth.

[6017] In one example embodiment, DWNL module 105 may be implemented as a finite
impulse response (FIR) filter-based multi-branch non-linear structure. Fig. 2A depicts one
example embodiment of implementation of a DWNL module 105. DWNL module 200 includes
a number of parallel branches in which the first branch includes a linear FIR filter 205, and, in
the parallel branches, the input signal u(n) is multiplied by its magnitude |u(n)|, in order to
generate even-order and odd-order distortions that will be applied to FIR filters 205,- 205;. In
this manner, DWNL module 200 accounts for distortions sources of the real transmitter. More
specifically, DWNL module accounts for the memory effects of the transmitter. In some
embodiments, a limited number of branches are enough to obtain an accurate memory effect
model because only weak nonlinearities modeled. The FIR filter parameters identification may

be performed using the recursive least squares (RLS) algorithm, or other known techniques.
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[0018] In one example embodiment, SSNL module 110 may characterize strong static
nonlinearities of the wireless transmitter. Fig. 2B depicts one example embodiment of
implementation of SSNL module 110. The SSNL module 110 may be implemented with two
memoryless look-up tables (LUTs), which dependents on the magnitude of the input complex
signal of the SSNL module in accordance with one example embodiment. The look-up tables
may be derived from the amplitude modulation / amplitude modulation (AM/AM) and amplitude
modulation / phase modulation (AM/PM) curves of the transmitter. These curves may be
extracted directly from the baseband measurement data by means of a moving average procedure
or other known techniques. Fig. SA and 5B show examples of the extracted AM/AM and
AM/PM curves, which are based on the measurement data when the RF transmitter is driven
with a three-carrier 3GPP-FDD WCDMA signal. The extracted, smoothed AM/AM and

AM/PM curves are then used to construct the LUT of the SSNL module.

[0019] Fig. 3A depicts a schematic diagram of one implementation of a forward LBG
model in accordance with one example embodiment. System 300A includes a DWNL module
305 implemented as a FIR filter based multi-branch structure cascaded with an SSNL module
310 implemented as two memoryless LUTs. The relationship between the input and output

signals of the DWNL block 305 and the SSNL block 310 is described by equations 1 and 2.

M-1 M1
)= Y aoutn—i)+ Y afutn - dlu(n - i)+ )
i=0 =0
M,-1

+0 Y aipaun =D 'u(n — i)

=0

Y1) =[Guri ((MD+ jGrurg (p(m))1x() = Gruex(m))x(r1) 2
10 SV #321351 vi
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where Gur[x(n))) = Guui ((n))+ jGrug (X(n)]) denotes the memoryless complex gain of the

transmitter that depends only on the instantaneous magnitude of x(n). x(») is the output signal of
the weak dynamic nonlinear filter. M, stands for the number of taps in the K" FIR filter FIR;,
w=12,..p ; p represents the number of the branches of the memory model, and g; is the coefficients

of the FIR filters.

[0020] Fig. 3B depicts a schematic diagram of one implementation of a reverse LBG
model in accordance with one example embodiment. System 300B includes an SSNL block 310
implemented as two memoryless LUTSs cascaded with a DWNL block 305 implemented as a FIR
filter based multi-branch structure. The relationship between the input and output signals of the

SSNL block 310 and the DWNL block 305 is described by equations 3 and 4.

x(n) =[Grusi (W(m))* jGus g (0(m))]u(1) = Grue (fu(m)ua(r) (3)
M1 M1
ym =Y, aix(n—+ Y aipx(n-ib(n—i)+
i=0 =0
4
Mg-1

+ E a;pax(n = )P x(n - i)

=0

where G, (|u(n))) = Guui ((u(n)])*+ jGurq (Ju(n)]) denotes the memoryless complex gain of the

transmitter that depends only on the instantaneous magnitude of u(n) .. M;, p and g; have the

same meaning as in (1) and (2).
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[0021] As indicated by equation 14, knowledge of the static strong nonlinear part of the
nonlinear model can substantially reduce the required number of branches of the DWNL module

required for accurately modeling the dynamic nonlinearity of the nonlinear system.

[0022] In one example embodiment, the forward LBG model and the reverse LBG model
may be used to provide pre-compensation for the transmitter output spectrum regrowth caused
by the dynamic nonlinearity of the transmitter. In accordance with various embodiments, the
forward LBG model and the reverse LBG model can be used to effect a predistortion scheme in
which different types of power amplifiers (PAs) are implemented. Such PAs may include for
example, a push-pull FET PA, an LDMOS class AB PA, and a Doherty PA. The effectiveness
of the forward and reverse LBG models in acéordance with various embodiments has been
experimentally validated for a push-pull FET PA, an LDMOS class AB PA, and two Doherty

PAs, having 1 — 4 carrier WCDMA test signals, respectively.

[0023] In one example embodiment, a wireless communication system in which a
predistorter in accordance with various embodiments may be used may include a wideband RF
transmitter having two digital-to-analog converters (DAC), an RF vector modulator and a power
amplifier. The last amplification stage of the power amplifier built for this work, in the band of
1930-1990 MHz, is based on a 60-watt PEP push-pull FET transistor (FLL6001Q-2) from
Eudyna Devices USA. A driver amplifier, based on an MRF19045 LDMOS transistor and an
MHL19936 gain block both from Freescale Semiconductor, is used as the driver stage. The
whole line-up has 53 dB gain and 45 dBm saturated power. Furthermore, an electronic signal

generator (ESG: Agilent E4438C) is utilized in this work to emulate the rest of the transmitter.
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[0024] In one example embodiment, a first-order forward LBG model may be used to
implement an augmented Wiener predistorter. Various embodiments of the invention may be of
higher order. The augmented Wiener predistorter may be used in a broadband wireless
transmitter to compensate for nonlinearity and memory effects thereof. Fig. 4A illustrates an
example embodiment of the augmented Wiener predistorter. The predistorter 400A includes a
DWNL module 405 followed by a SSNL module 410. The DWNL module 405 may be
implemented as a weak dynamic nonlinear FIR-based filter, including a linear term and a
second-order term that compensate for dynamic memory effects of the wireless transmitter. The
nonlinear FIR-based filter acts as a nonlinear equalizer. The SSNL module 410 may be
implemented as AM/AM and AM/PM lookup tables, which smooth AM/AM and AM/PM

characteristics of the wireless transmitter and power amplifiers therein.

[0025] The relationship between the input and output signals of the DWNL module 405

and the SSNL module 410 in Fig. 4A may be described with equations 5 and 6.

M-l Mp-1

x(n) = E a;gu(n —i) + E a; j|u(n — Dlu(n - i) (%)
=0 =0

¥(1) =[G (p(m))+ jGrung (P(m))]x(1) = Grae () )x() ©)

where G ([4(n)]) = Guui ((4(n) )+ jGrurq ([u(n)]) denotes the memoryless complex gain of the

transmitter that depends only on the instantaneous magnitude of u(n) . M;, p and a; have the

same meaning as in {1} and (2). Fig. 6A illustrates spectrum comparison of the forward LBG-
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model-based predistorter and the transmitter: (a) measured spectrum of the transmitter (without
predistorter); (b) memoryless predistorter; (c) Wiener predistorter with a 64-tap FIR filter; (d)
first order forward LBG-model-based predistorter (augmented Wiener predistorter) with two 3-

tap FIR filters.

[0026] In another example embodiment, a first-order reverse LBG model may be used to
implement an aﬁgmented Hammerstein predistorter. The augmented Hammerstein predistorter
may be placed in a broadband wireless transmitter to compensate for nonlinearity and memory
effects thereof. Fig. 4B illustrates one example embodiment of the augmented Hammerstein
predistorter. Predistorter 400B includes a SSNL module 410 followed by a DWNL module 405.
The SSNL module 410 may be implemented as AM/AM and AM/PM lookup tables, which
smooth AM/AM and AM/PM characteristics of the wireless transmitter. The DWNL module
405 may be implemented as a weak nonlinear dynamic FIR-based filter, including a linear term
and a second-order term that compensate for memory effects of the wireless transmitter. The

nonlinear FIR-based filter acts as a nonlinear equalizer.

[0027] The relationship between the input and output signals of the SSNL module 410

and the DWNL module 405 in Fig. 4B may be described with equations 7 and 8.

x(1) =[G (W) jGrg (a(mIDJu(n) = G (ulm))es(n) (7)
M-I M1

Y= Y aoxn-0)+ Y axn - dx(n—i)+ ®
i=0 =0

where Gy ([4(n)]) = Guai ([(n)])+ jGrurq (Ju(r)]) denotes the memoryless complex gain of the

transmitter that depends only on the instantaneous magnitude of u(n) .. My, p and g; have the

same meaning as in (1) and (2). Fig. 6B illustrates spectrum comparison of the reverse LBG-
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model-based predistorter and the transmitter: (a) measured spectrum of the transmitter (without
predistorter); (b) memoryless predistorter; (c) Hammerstein predistorter with a 64-tap FIR filter;
(d) first order reverse LBG-model-based predistorter (augmented Hammerstein predistorter) with

two 3-tap FIR filter.

[0028] Although various embodiments are described as implementing a -finite impulse
response (FIR) linear filter, alternative embodiments may implement other types of linear filters
(e.g., an infinite impulse response (IIR) filter or an auto-regressive moving average (ARMA)
filter). Moreover, although described in the context of digital predistortion, the predistortion
techniques described are equally applicable to analog predistortion. In various embodiments, the
disclosed forward and reversed LBG-model-based predistorters may be used for modeling of

wireless wide-band RF transmitters in a 3G systems.

[0029] While the invention has been described in terms of several embodiments, those
skilled in the art will recognize that the invention is not limited to the embodiments described,
but can be practiced with modification and alteration within the spirit and scope of the appended

claims. The description is thus to be regarded as illustrative instead of limiting.
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CLAIMS

What is claimed is:

1. A behavioral model of a nonlinear dynamic system, the model comprising:

a first module characterizing dynamic nonlinear characteristics of the system, wherein the
first module includes an input and an output; and

a second module characterizing static nonlinear characteristics of the nonlinear system,
wherein the second module includes an input and an output;

wherein the first module is coupled to the second module.

2. The model of claim 1, wherein the first module is coupled to the second module such that

an output of the first module is input to the second module.

3. The method of claim 1, wherein the second module is coupled to the first module such

that an output of the second module is input to the first module.
4. The model of claim 1 wherein the first module comprises a nonlinear finite impulse
response-based memory effect system and the second module comprises a look-up table-based

nonlinear memoryless system.

S. The model of claim 1 wherein the first module is a dynamic weak nonlinear model and

the second module is a static strong nonlinear model.

16 SV #321351 vl
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6. The model of claim 1 wherein the first module comprises a finite impulse response filter-
based multi-branch nonlinear system and the second module comprises two look-up tables, each

look-up table dependent on the magnitude of the input signal.

7. A predistorter for nonlinear wireless system, the predistorter comprising:

a dynamic nonlinear predistorter module; and

a static nonlinear predistorter module coupled to the dynamic nonlinear predistorter
module such that an output of the dynamic nonlinear predistorter module is input to the static

nonlinear predistorter module.

8. The predistorter of claim 7 wherein the dynamic nonlinear predistorter is a finite impulse
response-based memory effect predistorter and the static nonlinear predistorter is a look-up table-

based memoryless predistorter.

9. The predistorter of claim 7 wherein the dynamic nonlinear predistorter is a dynamic weak

nonlinear predistorter and the static nonlinear predistorter is a static strong nonlinear predistorter.

10.  The predistorter of claim 9 wherein the dynamic weak nonlinear predistorter is
implemented as a finite impulse response filter-based multi-branch nonlinear structure embedded
within a polynomial like series and the static strong nonlinear predistorter includes two look-up

tables, each look-up table depends on the magnitude of a current input signal.

17 SV #321351 vl

Petitioners Exhibit 1002
Page 21 of 139



Express Mail Label No.: EV 923220945 US Atty. Docket No.: 038231-021

11. A predistorter for nonlinear wireless system, the predistorter comprising:

a static nonlinear predistorter module; and

dynamic nonlinear predistorter module coupled to the static nonlinear predistorter module
such that an output of the static nonlinear predistorter module is input to the dynamic nonlinear

predistorter module.

12.  The predistorter of claim 11 wherein the dynamic nonlinear predistorter module is a finite
impulse response-based memory effect predistorter module and the static nonlinear predistorter

is a look-up table-based memoryless predistorter module.

13.  The predistorter of claim 11 wherein the dynamic nonlinear predistorter module is a
dynamic weak nonlinear predistorter module and the static nonlinear predistorter is a static

strong nonlinear predistorter module.

14.  The predistorter of claim 12 wherein the dynamic weak nonlinear predistorter is
implemented as a finite impulse response filter-based multi-branch nonlinear structure and the
static strong nonlinear predistorter includes two look-up tables, each look-up table depends on

the magnitude of a current input signal.

15. An augmented Wiener predistorter, the predistorter comprising:

a dynamic nonlinear first order predistorter module; and
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a static nonlinear predistorter module coupled to the dynamic nonlinear predistorter
module such that an output of the dynamic nonlinear predistorter module is input to the static

nonlinear predistorter module.

16.  The predistorter of claim 15 wherein the dynamic nonlinear predistorter is a finite
impulse response-based memory effect predistorter and the static nonlinear predistorter is a look-

up table-based memoryless predistorter.

17.  The predistorter of claim 15 wherein the dynamic nonlinear predistorter is a dynamic
weak nonlinear predistorter and the static nonlinear predistorter is a static strong nonlinear

predistorter.

18.  The predistorter of claim 17 wherein the dynamic weak nonlinear predistorter is
implemented as a finite impulse response filter-based multi-branch nonlinear structure and the
static strong nonlinear predistorter includes two look-up tables, each look-up table depends on

the magnitude of a current input signal.

19.  An augmented Hammerstein predistorter, the predistorter comprising:

a static nonlinear predistorter module; and

a dynamic nonlinear first order predistorter module coupled to the static nonlinear
predistorter module such that an output of the static nonlinear predistorter module is input to the

dynamic nonlinear predistorter module.
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20.  The predistorter of claim 19 wherein the dynamic nonlinear predistorter module is a finite
impulse response-based memory effect predistorter module and the static nonlinear predistorter

is a look-up table-based memoryless predistorter module.

21.  The predistorter of claim 19 wherein the dynamic nonlinear predistorter module is a
dynamic weak nonlinear predistorter module and the static nonlinear predistorter is a static

strong nonlinear predistorter module.

22.  The predistorter of claim 21 wherein the dynamic weak nonlinear predistorter is
implemented as a finite impulse response filter-based multi-branch nonlinear structure and the
static strong nonlinear predistorter includes two look-up tables, each look-up table depends on

the magnitude of a current input signal.
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ABSTRACT

Disclosed is a behavioral model for wide-band radio frequency transmitters. Also
disclosed are various implementation of the behavioral model for purpose of baseband
predistortion of dynamic nonlinear systems, such as wideband wireless transmitters and power
amplifiers. In one example embodiment, a LBG behavioral model comprises two non-linear
cascading modules: a dynamic weak nonlinear (DWNL) module, which models dynamic week
nonlinearities of the system, and a static strong nonlinear (SSNL) module, which models static
strong nonlinearities of the system. In one example embodiment, a forward LBG model includes
DWNL module followed by the SSNL module. In another example embodiment, a reverse LBG

model .includes SSNL module followed by DWNL module.
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however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by
filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

« The statutory basic filing fee is missing.
Applicant must submit $1558 to complete the basic filing fee for a small entity.
* The oath or declaration is missing.
A properly signed oath or declaration in compliance with 37 CFR 1.63, identifying the application by the above
Application Number and Filing Date, is required.
Note: If a petition under 37 CFR 1.47 is being filed, an oath or declaration in compliance with 37 CFR 1.63

signed by all available joint inventors, or if no inventor is available by a party with sufficient proprietary interest,
is required.

The applicant needs to satisfy supplemental fees problems indicated below.
The required item(s) identified below must be timely submitted to avoid abandonment:

» Additional claim fees of $260 as a small entity, including any required multiple dependent claim fee, are
required. Applicant must submit the additional claim fees or cancel the additional claims for which fees are
due.

» To avoid abandonment, a surcharge (for late submission of filing fee, search fee, examination fee or oath or
declaration) as set forth in 37 CFR 1.16(f) of $65 for a small entity in compliance with 37 CFR 1.27, must be
submitted with the missing items identified in this notice.

suU RY OF FE

Total additional fee(s) required for this application is $840 for a small entity
*» $155 Statutory basic filing fee.

+ $65 Surcharge.
* The application search fee has not been paid. Applncant must submlt $255 to ﬁﬁmﬁ'ete the sEarch fee.
page DUME/RMF DATE: a/alo8
DEADLINE DATE: 8lalo2
' YCKETED BY: { @
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* The application examination fee has not been paid. Applicant must submit $105 to complete the examination
fee for a small entity in compliance with 37 CFR 1.27.
» Total additional claim fee(s) for this application is $260
+ $210 for 2 independent claims over 3.
» $50 for 2 total claims over 20.

Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web.
://sportal.uspto.gov/authenti /Authenti U C F. '

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at hitp://www.us ov/i

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

/wjsale/

Office of Initial Patent Examination (571) 272-4000 or 1-800-PTO-9199

page 2 of 2
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PTQ/SB/17 (10-07)

Approved for use through 06/30/2010. 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 uniess it displays a valid OMB control number.

Effective on 12/08/2004.
nrsuant to the Consolidated Appropriations Act, 2005 (H.R. 4818). Complete If Known \
EE TRANSMITTAL [t
Filing Date December 3, 2007
g fO r FY 2008 First Named Inventor Taijun Liu
i nt claims small entity status. See 37 CFR 1.27 Examiner Name Not Yet Assigned
TR 4 Art Unit 2817
“TOTAL AMOUNT OF PAYMENT | () 840.00 Attorney Docket No. 038231-021 /
METHOD OF PAYMENT (check all that apply)
[ Check [ Credit Card [J] Money Order [] None [J Other (please identify) :
X Deposit Account Deposit Account Number: 50-1698 Deposit Account Name:

For the above-identified deposit account, the Director is hereby authorized to: (check all that apply)
@ Charge fee(s) indicated below [:] Charge fee(s) indicated below, except for the filing fee

@ Charge any additional fee(s) or underpayments of fee(s) E Credit any overpayments
Under 37 CFR 1.16 and 1.17
WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide credit card
information and authorization on PTO-2038.

FEE CALCULATION
1. BASIC FILING, SEARCH, AND EXAMINATION FEES

FILING FEES SEARCH FEES EXAMINATION FEES
Small Entity Small Entity Small Entity
Application Type Fee ($) Fee($) Fee($) Fee($) Fee($) Fee($) Fees Paid ($)
Utility 310 155 510 255 210 105 51S
Design 210 105 100 50 130 65 -
Plant 210 105 310 155 160 80 I
Reissue 310 155 510 255 620 310 —
Provisional 210 105 0 0 0 0
2. EXCESS CLAIM FEES Small Entity
Fee Description Fee ($) Fee (%)
Each claim over 20 (including Reissues) 50 25
Each independent claim over 3 (including Reissues) 210 105
Multiple dependent claims 370 185
Total Claims Extra Claims Fee($) Fee Paid ($) Multiple Dependent Claims
22 -20 or HP= 2 x 25 = 50 Fee (3) Fee Paid ($)
HP = highest number of total claims paid for, if greater than 20.
Indep. Claims Extra Claims Fee($) Fee Paid ($)
5 -3 orHP= 2 x 105 = 210

HP = highest number of independent claims paid for, if greater than 3.

3. APPLICATION SIZE FEE
If the specification and drawings exceed 100 sheets of paper (excluding electronically filed sequence or computer
listings under 37 CFR 1.52(e)), the application size fee due is $250 ($125 for small entity) for each additional 50
sheets or fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).
Total Sheets Extra Sheets Number of each additional 50 or fraction thereof Fee ($) Fee Paid ($)

-100 = /150 = (round up to a whole number) x =
4. OTHER FEE(S) Fees Paid ($)
Non-English Specification, $130 fee (no small entity discount)
Other (e.g., late filing surcharge) : Notification of Missing Requirements 65
( SUBMITTED BY . 4 )

Registration No.

Signature / / W}L—? Uw\-‘ (Attorney/Agent) 25,885 Telephone 408-292-5800
\_Name (Print/Type) J{oben E. Krebs Date %f ‘ 45 2‘ !3& /
This collection of information is required by 37 CFR 1.136. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTQ 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, 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.

If you need assistance in completing this form, call 1-800-PTO-9199 (1-800-786-9199} and select option 2.
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PTO/SB/21 (1107)

N . Approved for use through 11/30/2007. OMB 0651-0031

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

Under the Paperwork Reduction Act of 1985, no persons are required to respond to a collection of information unless it displays a valid OMB controt number.

Application Number 11/999,264
TRANSMITTAL Filing Date December 3, 2007
FORM First Named Inventor Taijun Liu
Art Unit 2817
WdSed for all correspondence after iniial filng) Examiner Name Not Yet Assigned
umber of Pages in This Submission I 9 Attorney Docket Number | 038231-021

ENCLOSURES (check all that apply)
@ Fee Transmittal Form D Drawing(s) D After Allowance Communication to TC
D Appeal Communication to Board

D Fee Attached D Licensing-related Papers of Appeals and Interferences
D Petition D Appeal Communication to TC
D Amendment / Reply (Appeal Notice, Brief, Reply Brief)
N D Petition to Convert to a . .
D After Final Provisional Application D Proprietary Information
) . [ Power of Attorney, Revocation
I:] Affidavits/declaration(s) Change of Correspondence Address D Status Letter
. . D Terminal Disclaimer & Other Enclosure(s)
|:] Extension of Time Request (please identify below):
[] Request for Refund Copy of Executed Declaration/POA &
D Express Abandonment Request Petition; filing/Supplemental fees included;
[J cD, Number of CD(s) _____ Copy of Notification of Missing
[] information Disclosure Statement Requirements;
[0 tandscape Table on CD Postcard.

D Certified Copy of Priority Remarks]

Document(s)
& Reply to Missing Parts/
Incomplete Application
D Reply to Missing Parts
under 37 CFR1.52 or 1.53

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT

Firm Name LEN REID BROWN RAYSMAN & STEINER LLP
AN 4 . 4
(] Iskeie. J jol~———
\ Vg v /
Printed Name \/ Robert E. Krebs
P
Date -2 M OZ 00 g Reg. No. 25,885
4 CERTIFICATE OF TRANSMISSION/MAILING

| hereby certify that this correspondence is being facsimile transmitted to the USPTO or deposited with the United States Postal
Service with sufficient postage as first class mail in an envelope addressed to: Commissioner for Patents, P.O. Box 1450,
Alexandria, VA 22313-1450 on thega&e’s)nown be}w

i gl
\_ Typed or printed name //erleva Walls Date | O’?"’Z/ ﬂy/ _J

This collection of information iswy 37 CFR 1.5. 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 1.11 and 1.14. This collection is estimated to 2 hours 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.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Docket No.: 038231-021

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

ICANT: Taijun Liu et al. CONFIRMATION NO.: 8000

TRAVC

- SERIAL NO.: 11/999,264
FILING DATE: December 3, 2007
TITLE: Nonlinear Behavior Models And Methods For Use Thereof In Wireless
Radio Systems
EXAMINER: Not Yet Assigned
ART UNIT: 2817

CERTIFICATE OF MAILING
I hereby certify that this paper is being deposited with the United States Postal Service as First Class
Mail in an envelope addressed to: Mail Stop Missing Parts Commissioner for Patents, P.O. Box
1450Alexandria, VA 22313-1450, on the date printed below:

Date: qwaF/dd} Signature:

Mail Stop: MISSING PARTS ~—
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

RESPONSE TO THE NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL
APPLICATION

Responsive to the Notice to File Missing Parts of Nonprovisional Application dated

January 9, 2008, please find the following:

1. Declaration & Power of Attorney executed by the inventors.

2. The statutory basic filing fee for a small entity; including search fees; examination
fees and additional claim fees are included with this response.

3. Copy of the Notice to File Missing Parts of Nonprovisional Application.
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¥ .
Docket No.: 038231-021

The Commissioner is hereby authorized to charge any additional fees or credit any |
overpayment to Deposit Account No. 50-1698.

Respectfully submitted,

THELEN REID BROWN

RAYSMAN & STEINER LLP
Dated: February l , 2008 W
Rébert E. Krebs /7 U

Reg. No. 25,885

THELEN REID BROWN
RAYSMAN & STEINER LLP
P.O. Box 640640

San Jose, CA 95164-0640
(408) 292-5800 direct dial
(408) 287-8040 direct fax
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038231-021

PTO/SBO1 (10-05)

Approved for use through 07/31/2008. OMB 0651-0032

U.S. Patert end Trademark Office; U.S. DEPARTMENT OF COMMERCE
oction of information unless & copining a valid OMB control number,

col

DECLARATION — Utility or Design Patent Application

Direct alf The address OR Correspondence

comrespondence to: agsociated with 28858 D address below
Customer Number:

Name

Address

City State 2P

Country Telephone Email

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social securify numbers, bank account numbers, or credit card
numbers (other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by
the USPTO to support a petition or an application. If this type of personal information is included in documents submitted to
the USPTO, pstitioners/applicants should consider redacting such personal information from the documents before submitting
them to the USPTO. Petitioner/applicant is advised that the record of 8 patent application is available to the public after
publication of the application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application)
or issuance of a patent. Furthermore, the record from an abandoned application may afso be available to the public it the
application is referenced in a published application or an issued patent {see 37 CFR 1.14). Checks and credit cand
authorization forms PT0O-2038 submitted for payment purposes are not retained in the application file and therefore are not
publicly available.

Was filed on December 3, 2007 as US Appln No.: 11/999,264

| hereby declare that all statements made hereln of my own knowiedge are true and that all statements made on information
and befief are believed to be true; and further that these statements were made with the knowledge that wiliful false
statements and the like 80 made are punishable by fine or imprisonment, or both, under 18 U.S.C. 1001 and that such willfu}
false statements may jeopardize the validity of the application or any patent issued thereon.

NAME OF SOLE OR FIRST INVENTOR: [T A petition has been fited for this unsigned inventor

Given Name (first and middle (if any]) Family Name or Sumame
TAWUN Ly

Inventor's Signature .\ N A Date

[W Ve 3, >0 /

Residence: City State Country Citizenship
CALGARY, ALBERTA CANADA CANADIAN

Mailing Address
29 SHERWOOQOD PARADE, NW

City State Zp Country
CALGARY, ALBERTA ) T3R 1R1 CANADA

D Addiional & o & legal rep ive aro being nermed on the supplemental shoet(s) PTO/S8/02A or D2LR sttachod hereto.

( [Page 2 01 2)
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DEC-@3-2807 11:51 U OF C ELECT. COMP. ENG D 403 282 6855 P.@2
L] .
PTQ/SB/ZA (D8-04)
Approved for use through 07/31/2006. OMB 06510032
U.S. Patent ana Tradamark Office; U.S. DEPARTMENT OF COMMERCE
er Raduction Act of 1995 no ons are required {o respond 1o a collection of i i lecs # contains a valid OMB con!
ADDITIONAL INVENTOR(S)
DECLARATION Supplemantal Shaet
\. _P_m..a-...—._ of .3......._,
Name of Additional Joln?l ventor, if any: D A petition has been filed for this unsigned inventor
Given Namae (frst and middle (if any)) Family Name or Surname
SLIM BOUMAIZA
rd
Invantor's o m 3 / %9;’
Signsture T Dste
WATERLOQ, ONTARIO CANADA CANADIAN
Residence: City State Country Citizenghip
703 BEECHWOOD DRIVE
Mailing Address
WATERLOOQ, ONTARIO N2T 2M7 CANADA
City State Zip Country
Name of Additional Joint inventor, if any: I:] A petition has been filed for this unsigned invantor
Givan Name (first and middla (if any)) Family Name of Surname
FADHEL GHANNOUCHI
Inventor's
Signature Date
CALGARY, ALBERTA CANADA CANADIAN
Residance: City State Country Citizenshi
38 ROYAL OAK DR, NW
Mailing Address
CALGARY, ALBERTA T3G 5P2 CANADA
City State Zip Country
Name of Additional Joint Inventor, if any: D A petition has been filed for this unsigned inventor
Given Nama (first and middle (if any)) Famity Name or Surname
Inventor's
Signature Data
Residence: City State Country Citizenship
{_Mailing Address
City State Zip Coun
This of inf ion i required by 38 U.S.C. 115 and 37 CFR 1.63. The miermation 18 required (o otain or ratain a benefit by ihe public which is {o !
(and by the USPTO to pr ) Bn apph C iality is of d by 35 U.S.C. 122 and 37 CFR 1.11 and 1,14, Thia collection is estimated to 1ake 21
minuies to complete, in¢luding gathering, preparing, and submitting the compieted application form 1o the USPTO. Time will vary depanding upon fhe indhvidual
case, Any comments on the amount of time you require to complotc this famn and/or suggestions for ruducing this burden, should ba sent to the Chief information
Officar, 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 T0: C issioncr for P t5, P.O. Box 1450, Alexandria, VA 22313-1450.
if you need assistance In completing the form, call 1-800-PTQ-9189 (1-800-786-9199) and select optian 2.
TRl P.A2
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DEC-@3-2097 11:51

"
~

Under the Paparwork Reduction Act of 1995, no pers

DECLARATION

U OF C ELECT. COMP. ENG D

493 282 6855

P.B21

PTOMSBIO2A (08-08)
Approved for use through 07/31/2006, OMB 08510032

U.S. Patont and Tradanark Ofﬁce U.S. DEPARTMENT O

ollection o

PAUBITIONAL INVEN‘I'QR(S)
Supplemoantal Sheet

ontsins a valid OMB control number.

F COMMERCE

Name of Additional Jolint Inventor, if any:

D A petition has been filed for this unsigned inventor

Given Name (first and middle (if any)) Family Name or Sumams
SLIM BOUMAIZA
Inventer's
Signature Date
WATERLOO, ONTARIO CANADA CANADIAN
Rasidenca: City State Country Citizenship
703 BEECHWOOD DRIVE
Mailing Address
WATERLOOQ, ONTARIO N2T 2M7 CANADA
City State Zip Country

Name of Additional Joinﬁzventor, if any: T

D A petition has been filed for this unsigned inventor

Family Name or Surname

FADHEL

GHANNGUCHI

Glven Name (first and middle (it any))
Inventor's

| Signature \t"'ﬂ\m p /)M/ /{f’

207} -
Date

n->

CALGARY, ALBERTA

Rasidancs: City State

CANADA
Country

CANADIAN
Gitizenship

38 ROYAL OAK DR. NW
Msiling Address

CALGARY, ALBERTA
City

State

T3G 5P2
Zip

CANADA
Country

Name of Additional Joint Inventor, if any:

D A petition has been filed for this unsigned inventor

Given Name (first and middie (if any))

Family Name or Sumame

is

L

oT -
(snd by thu USPTO to p

Inventor's

Sig Date

Residance: City State Country Citizenship

Mailing Address

Cdy Slale Zip Counuy ?u_‘

ired by 35 U, S C 115 and 37 CFR 1,83, The nfotmation 1 réquired 10 obtain or relain a benert by the public which i8 1o
d by 36 U.$.C. 122 and 37 CFR 1.11 and 1.14. This collcction is estimated to take 21

AP

and suhm:thng tha completed application form to the USPTO. Time will vary depending upon tha individual

case, Any comments on the amount of umc yw require 1o complate this form and/er supgestiona for raducing this burden, ahould be scnt to the Chiaf 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 DR COMPLETED
#ORMS TO THIS ADDRESS. SEND TO: Commisaionar for Patonts, P.O. Box 1450, Alexandria, VA 22313-1450.

if you need asslstance in completing the form, cell 1-800°T0-9199 (1-800-786-2199) and select option 2.
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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 FILING or GRP ART
NUMBER I 371(c) DATE I UNIT I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
11/999,264 12/03/2007 2817 840 038231-021 22 5
CONFIRMATION NO. 8000
46188 UPDATED FILING RECEIPT

THELEN REID BROWN RAYSMAN & STEINER LLP

PGB0 640640 AR

SAN JOSE, CA 95164-0640
Date Mailed: 02/29/2008

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
write to the Office of Initial Patent Examination's Filing Receipt Corrections. 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

Applicant(s)

Taijun Liu, Calgary, CANADA,

Slim Boumaiza, Waterloo, CANADA;

Fadhel Ghannouchi, Calgary, CANADA,
Assignment For Published Patent Application

University Technologies International, Limited Partnership, Calgary, CANADA
Power of Attorney: None

Domestic Priority data as claimed by applicant
This appln claims benefit of 60/872,132 12/01/2006

Foreign Applications

If Required, Foreign Filing License Granted: 01/04/2008

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 11/999,264

Projected Publication Date: 06/05/2008
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **

page 1 of 3
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Title

Nonlinear behavior models and methods for use thereof in wireless radio systems
Preliminary Class

330

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 (1-866-999-4158).

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

page 2 of 3
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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).

page 3 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

PO. Box 1450

Alexandria, Virginia 22313-1450

Www.uspto.gov

| APPLICATION NUMBER FILING OR 371(c) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

11/999,264 12/03/2007 Taijun Liu 038231-021

CONFIRMATION NO. 8000

46188

THELEN REID BROWN RAYSMAN & STEINER LLP
P. O. BOX 640640

SAN JOSE, CA95164-0640

Title: Nonlinear behavior models and methods for use thereof in wireless radio systems

Publication No. US-2008-0133204-A1
Publication Date: 06/05/2008

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 USPTO'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 USPTQO's Office of Public Records. The Office of Public Records
can be reached by telephone at (703) 308-9726 or (800) 972-6382, by facsimile at (703) 305-8759,
by mail addressed to the United States Patent and Trademark Office, Office of Public Records,
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 http://pair.uspto.gov/. 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.

Pre-Grant Publication Division, 703-605-4283
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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. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO. |
11/999,264 12/03/2007 Taijun Liu 038231-021 8000
46188 7590 03/28/2011 | |
. EXAMINER
Nixon Peabody LLP
P.O. Box 60610 HOLMES, MICHAEL B
Palo Alto, CA 94306
| ART UNIT | PAPER NUMBER |
2129
| MAIL DATE | DELIVERY MODE |
03/28/2011 PAPER

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.

PTOL-90A (Rev. 04/07)

Petitioners Exhibit 1002
Page 54 of 139



Application No. Applicant(s)

11/999,264 LIU ET AL.
Office Action Summary Examiner Art Unit

MICHAEL HOLMES 2129

-- 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) MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

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

after SIX (6) MONTHS from the mailing date of this communication.
- |f 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)XI Responsive to communication(s) filed on 12/03/2011.

a)[] This action is FINAL. 2b)[X] This action is non-final.

3)[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 Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4K Claim(s) 1-22is/are pending in the application.
43a) Of the above claim(s) ____ is/are withdrawn from consideration.
5)X Claim(s) 7-22 is/are allowed.
6)[] Claim(s) 1-3 and 5 is/are rejected.
7)X Claim(s) 4 and 6 is/are objected to.
8)[] Claim(s) ___are subject to restriction and/or election requirement.

Application Papers

9)[1] The specification is objected to by the Examiner.
10)[X] The drawing(s) filed on 12/03/2011 is/are: a)[X] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[J The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)[JAIl b)[] Some * ¢)[] None of:
1.[] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.[]] 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) 4) D Interview Summary (PTO-413)
2) [[] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. _
3) [] Information Disclosure Statement(s) (PTO/SB/08) 5) L] Notice of Informal Patent Application
Paper No(s)/Mail Date 6) D Other: _____
U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20110325
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Application/Control Number: 11/999,264 Page 2
Art Unit: 2129

Examiner’s Detailed Office Action

1. This Office Action is responsive to communication, filed 12/03/2007.

Information Disclosure Statement
2. Applicant is respectfully remind of the Duty to disclose 37 C.F.R. 1.56 all pertinent
information and material pertaining to the patentability of applicant’s claimed invention, by
continuing to submitting in a timely manner PTO-1449, Information Disclosure Statement

(IDS) with the filing of applicant’s of application or thereafter.

Drawings
3. The formal drawings submitted have been reviewed by the Office of Initial Patent

Examination (OIPE) and/or the USPTO Office of Draftperson’s Patent Drawings Review.

Specification
4. The specification has not been checked to the extent necessary to determine the presence

of all possible minor errors. Appropriate correction is required.
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Application/Control Number: 11/999,264 Page 3
Art Unit: 2129

Claim Rejections - 35 USC § 102

5. The following is a quotation of the appropriate paragraphs of 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 patent in the United States.

6. Claims 1-3 & 5 is/are rejected under 35 U.S.C. 102(b) as being anticipated by
Korenberg (USPAP Pub. No.: US 2003/0195706 A1l).

Regarding claim 1.

Korenberg describes a behavioral model of a nonlinear dynamic system, [see Abstract, [0025],
[0167] — [0169], [0298] — [0302] the model comprising: a first module characterizing dynamic
nonlinear characteristics of the system, wherein the first module includes an input and an output;
[see Abstract, [0025], [0167] — [0169], [0298] — [0302] and a second module characterizing
static nonlinear characteristics of the nonlinear system, wherein the second module includes an
input and an output; [see Abstract, [0025], [0167] — [0169], [0298] — [0302] wherein the first
module is coupled to the second module; [see Abstract, [0025], [0167] — [0169], [0298] — [0302]
wherein the first module is coupled to the second module such that an output of the first module
is input to the second module; [see Abstract, [0025], [0167] — [0169], [0298] — [0302] wherein
the second module is coupled to the first module such that an output of the second module is
input to the first module; [see Abstract, [0025], [0167] — [0169], [0298] — [0302] wherein the
first module is a dynamic weak nonlinear model and the second module is a static strong

nonlinear model. [see Abstract, [0025], [0167] — [0169], [0298] — [0302]
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Application/Control Number: 11/999,264 Page 4
Art Unit: 2129

Claim Objection(s)

1. Claims 4 & 6 are objected to as being dependent upon a rejected base claim, but would be
allowable if rewritten in independent form including all of the limitations of the base claim and

any intervening claims.

Allowable Subject Matter

8. Claims 7-22 are allowed.

Claim Interpretation

9. The claims and only the claims form the metes and bounds of the invention. “Office
personnel are to give the claims their broadest reasonable interpretation in light of the supporting
disclosure. In re Morris, 127 F.3d 1048, 1054-55, 44USPQ2d 1023, 1027-28 (Fed. Cir. 1997).
Moreover, limitations appearing in the specification but not recited in the claim are not read into
the claim. In re Prater, 415 F.2d, 1393, 1404-05, 162 USPQ 541,550-551 (CCPA 1969)” (MPEP
p 2100-8, ¢ 2,145-48; p 2100-9, ¢ 1,1 1-4).

10. The Examiner has full latitude to interpret each claim in the broadest reasonable sense.
The Examiner will reference prior art using terminology familiar to one of ordinary skill in the
art. Such an approach is broad in concept and can be either explicit or implicit in meaning.

11.  Examiner’s Notes are/if provided with the cited references to prior art to assist the
applicant to better understand the nature of the prior art, application of such prior art and, as

appropriate, to further indicate other prior art that maybe applied in other office actions. Such
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Application/Control Number: 11/999,264 Page 5
Art Unit: 2129

comments are entirely consistent with the intent and spirit of compact prosecution. However,
and unless otherwise stated, the citations are self-explanatory to one skilled in the art and do
not need any further explanation. Moreover, the Examiner’s Notes are not prior art but a link
to prior art that one of ordinary skill in the art would find inherently or obviously appropriate.
12. Unless otherwise annotated, as aforementioned, Examiner’s statements are to be
interpreted in reference to that of one of ordinary skill in the art. Statements made in
reference to the condition of the disclosure constitute, on the face of it, the basis and such
would be obvious to one of ordinary skill in the art, establishing thereby an inherent or

obviousness prima facie case or statement(s).

Correspondence Information

13. Any inquires concerning this communication or earlier communications from the
examiner should be directed to Michael B. Holmes, who may be reached Monday through
Friday, between 8:00 a.m. and 5:00 p.m. EST. or via telephone at (571) 272-3686 or facsimile

transmission (571) 273-3686 or email michael. holmesb@uspto.gov.

If you need to send an Official facsimile transmission, please send it to (571) 273-8300.

If attempts to reach the examiner are unsuccessful the Examiner’s Supervisor (SPE),
Jeffrey Gaffin, may be reached at (571) 272-4146.

Hand-delivered responses should be delivered to the Receptionist @ (Customer Service
Window Randolph Building 401 Dulany Street Alexandria, VA 22313), located on the first floor

of the south side of the Randolph Building.
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Finally, information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Moreover, 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 any

questions on access to the Private PAIR system, contact the Electronic Business Center (EBC)
toll-free @ 1-866-217-9197.
Michael B. Holmes

Primary Examiner
Artificial Intelligence
Art Unit 2129
United States Department of Commerce
Patent & Trademark Office

Friday, March 25, 2011
MBH
/Michael B. Holmes/
Primary Examiner, Art Unit 2129
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Notice of References Cited : .
Examiner Art Unit
MICHAEL HOLMES 2129 Page 1 of 1
U.S. PATENT DOCUMENTS
* Document Number Date Name Classification
Country Code-Number-Kind Code MM-YYYY
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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.0. Box 1450

Alexandria, Virginia 22313-1450

WWWw.uspto.gov

BIB DATA SHEET
CONFIRMATION NO. 8000

SERIAL NUMBER FILINE)EAQI_rE 371(c) CLASS GROUP ART UNIT ATTORNEE)(.DOCKET
11/999,264 12/03/2007 706 2129 038231-021
RULE
APPLICANTS

Taijun Liu, Calgary, CANADA;
Slim Boumaiza, Waterloo, CANADA,;
Fadhel Ghannouchi, Calgary, CANADA;

** CONTINUING DATA ******* **
This appln claims benefit of 60/872,132 12/01/2006
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** I[F REQUIRED, FOREIGN FILING LICENSE GRANTED ** ** SMALL ENTITY **

01/04/2008
Foreign Priority claimed U ves MNo STATE OR SHEETS TOTAL |INDEPENDENT
35 USC 119(a-d) conditions met D Yes BNO D '\AAI%V?;?{:& COUNTRY DRAWINGS CLAIMS CLAIMS
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ADDRESS
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P.O. Box 60610
Palo Alto, CA 94306
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Applicant(s)/Patent Under
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Class Subclass Date Examiner
SEARCH NOTES
Search Notes Date Examiner
WEST/global database search all patent databases all classes & 03/25/2011 MBH
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INTERFERENCE SEARCH
Class Subclass Date Examiner

U.S. Patent and Trademark Office
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Refine Search

Search Results
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dynamic adj nonlinear with static adj nonlinear and (@ad<"20071203" or
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Database:

Search Type: © Prior Art < Interference
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Search:

Search History

DATE: Friday, March 25,2011 Purge Queries Priniable Copy  Create Case

Set mig . Set

Name uer Count Name Set Name

Side by E— Result Grid

Side Set
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dynamic adj nonlinear with static adj nonlinear and

L7 (@ad<"20071203" or @rlad<"20071203" or 15 L7 L7
@prad<"20071203")

Lo dynamic adj nonlinear with static adj nonlinear 16 Le Le

Ls dynamic adj nonlinear same static adj nonlinear 18 LS L5

14 dynamic adj nonlinear and static adj nonlinear 21 L4 L4

L3 behavioral adj model and nonlinear adj dynamic adj system 6 L3 L3

L2 behavioral adj model same nonlinear adj dynamic adj system L2 L2

http://jupiter1:42900/bin/cgi-bin/PreSearch.pl 3/25/2011
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Form PT(O-1449 (modified) Atty. Docket No.: Serial No.:
UNTI:087US 11/999,264
List of Patents and Publications for Applicant’s Applicant:

Taijun LIU er @/

INFORMATION DISCLOSURE STATEMENT
Filing Date: Group:
{Use several sheets il pecessary) December 3, 2007 2129
U.S. Patent Documents Foreign Patent Documents Other Art
See Page | None See Page |

U.8. Patent Documents

Exam. | Ref. Document Date Name Class | Sub | Filing Date
Init. Des. Number Class of App.
Al 2003/0058959 03/27/03 Ratie er al. 375 296 09/23/01
A2 2005/0157814 07/21/05 Cova el al. 375 297 01/14/03
A3 2005/0195919 09/08/05 Cova 375 297 02/22/05
Ad 6,801,086 10/03/04 {Chandrasekaran 330 140 09/17/02

Foreign Patent Documents

Exam. | Ref. Document Date Country Language
init. Des. Number

Other Art {(Including Author, Title, Date Pertinent Pages, Etc.)

Exam. | Ref. Citation
init. Des.

Cl International Search Report issued in PCT/CA2007/002187 dated March 19, 2008,

76986723.1

EXAMINER: l BATE CONSIDERED:
H

JCE WITH MPEPSOY, [IRAW LINE THROUGH

N

EXT COMMUNICATION TO APPLICANT.

EXAMINER: (NVPIAL IF REFERENCE CONSIDERED, WHETHER OR NOT CITATION |S IN CONFORMA
CITATION JF NOTIN CONFORMANCE AND NOT CONSIDERED. INOLUDE COPY OF THIS FORM WITH >

INFORMATION DISCLOSURE STATEMENT - PTO-1449 (MODIFIED)
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C1

INTERNATIONAL SEARCH REPORT International application No.
PCT/CA2007/002187

A. CLASSIFICATION OF SUBJECT MATTER
IPC: H04B 7/00 (2006.01) , HO4B 15/00 (2006.01) , HO4B 17/00 (2006.01)
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
IPC: HO4B 7/00 (2006.01) , HO4B 15/00 (2006.01) , HO4B 17/00 (2006.01)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic database(s) consulted during the international search (name of database(s) and, where practicable, search terms used)
West, Qweb, IEEEXplore, Canadian Patents Database Keywords: static, dynamic, pre-distortion, AM/AM, AM/PM, FIR,
finite impulse response, nonlinear

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X US20050157814 (Cova et al.) 21 July 2005 (21-07-2005) 722
* paragraphs 0006, 0008, 0009, Abstract, Figure 1B *

X US20050195919 (Cova) 08 September 2005 (08-09-2005) 7-22
* paragraphs 0006, 0008, 0009, Abstract, Figure 1B *

A US6801086 (Chandrasekaran) 05 October 2004 (05-10-2004) 7-22
* whole document *

A US20030058959 (Rafie et al.) 27 March 2003 (27-03-2003) 7-22
* whole document *

[ 1 Further documents are listed in the continuation of Box C. [X] See patent family annex.
* Special categories of cited documents : “T” later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
“AY document defining the general state of the art which is not considered the principle or theory underlying the invention
to be of particular relevance
“X document of particular relevance: the claimed invention cannot be
“E” carlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive
filing date step when the document is taken alone
“v document which may throw doubts on priority claim(s) or which is “Y document of particular relevance: the claimed invention cannot be
cited to establish the publication date of another citation or other considered tc involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination

- . o being obvious to a person skilled in the art
document referring to an oral disclosure, use, exhibition or other means

“&” document member of the same patent family
“p” document published prior to the international filing date but later than
the priority date claim
Date of the actual completion of the international search Date of mailing of the international search report
11 February 2008 (11-02-2008) 19 March 2008 (19-03-2008)
Name and mailing address of the ISA/CA Authorized officer
Canadian Intellectual Property Office
Place du Portage I, C114 - 1st Floor, Box PCT Mark J. Stephens 819- 934-3472
50 Victoria Street
Gatineau, Quebec K1A 0C9
Facsimile No.: 001-819-953-2476
Form PCT/ISA/210 (second sheet ) (April 2007) Page 3 of 4
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INTERNATIONAL SEARCH REPORT International application No.
PCT/CA2007/002187

Box No. IT Observations where certain claims were found unsearchable (Continuation of item 2 of the first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following
reasons :

1. [X] ClaimNos.: 1-6
because they relate to subject matter not required to be searched by this Authority, namely :

A behavioural model is considered to be the mere presentation or storage of information as it currently relates to the
characteristics of a transmitter amplifier.

2. [ 1 Claim Nos. :

because they relate to parts of the international application that do not comply with the prescribed requirements to such an extent
that no meaningful international search can be carried out, specifically :

3. [ ] Claim Nos. :

because they are dependant claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows :

1. [ ] As all required additional search fees were timely paid by the applicant, this international search report covers all

searchable claims.

2. [ 1 Asall searchable claims could be searched without effort justifying additional fees, this Authority did not invite

payment of additional fees.

3. [ 1 Asonlysome of the required additional search fees were timely paid by the applicant, this international search report
covers only those claims for which fees were paid, specifically claim Nos. :

4. | ] No required additional search fees were timely paid by the applicant. Consequently, this international search report is

restricted to the invention first mentioned in the claims; it is covered by claim Nos. :

Remark on Protest [ | The additional search fees were accompanied by the applicant’s protest and, where applicable,
the payment of a protest fee.
[ ] The additional search fees were accompanied by the applicant's protest but the applicable protest

fee was not paid within the time limit specified in the invitation.

[ ] No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (April 2007) Page 2 of 4
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INTERNATIONAL SEARCH REPORT International application No.
Information on patent family members PCT/CA2007/002187
Patent Document Publication Patent Family Publication
Cited in Search Report Date Member(s) Date
US 2005157814A1 21-07-2005 CN 101040502A 19-09-2007
EP 1738511A2 03-01-2007
KR 20060109997A  23-10-2006
WO 2005069897A2 04-08-2005
WO 2005069897A3 18-01-2007
US 2005195919A1 08-09-2005 CA 2557334A1 06-10-2005
EP 1749359A2 07-02-2007
KR 20060116252A 14-11-2006
WO 2005091865A2 06-10-2005
WO 2005091865A3 14-06-2007
US 6801086B1 05-10-2004 AU 2003223229A1 20-10-2003
CN  1643783A 20-07-2005
DE 1039249675 24-02-2005
GB 0420816D0 20-10-2004
GB 2402566A 08-12-2004
GB 2402566B 07-06-2006
WO 03085822A1 16-10-2003
US 2003058959A1 27-03-2003 None
Form PCT/ISA/210 (patent family annex ) (April 2007) Page 4 of 4
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Electronic Patent Application Fee Transmittal

Application Number: 11999264

Filing Date: 03-Dec-2007

. . Nonlinear behavior models and methods for use thereof in wireless radio
Title of Invention:

systems
First Named Inventor/Applicant Name: Taijun Liu
Filer: Steven Scott Gordon/Tressie Bates
Attorney Docket Number: 038231-021
Filed as Large Entity
Utility under 35 USC 111(a) Filing Fees
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In re Application of: Group Art Unit: 2129
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Filed: December 3, 2007

For: NONLINEAR BEHAVIOR MODELS Confirmation No.: 8000
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CERTIFICATE OF ELECTRONIC TRANSMISSION
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electronically filed with the United States Patent and
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May 27, 2011 he -
Date S. Scott Gordon
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INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents
P.0G. Box 1450
Alexandria, Virginia 22313-1450
3t

In compliance with the duty of disclosure under 37 C.FR. § 1.56, it is respectfully
requested that this Information Disclosure Statement be entered and the documents listed on
attached Form PTO-1449 be considered by the Examiner and made of record. Copies of the
listed documents required by 37 C.FR. § 1.98(a)2) are enclosed for the convenience of the
Examiner,

In accordance with 37 C.F.R §§ 1.97(g), (h), this Information Disclosure Statement is not

to be construed as a representation that a search has been made, and is not to be construed to be
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an admission that the information cited is, or is considered to be, material to patentability as
defined in 37 C.F.R. § 1.56(b).

A fee as set forth 1n 37 C.F.R. § 1.17(p) in the amount of $180.00 is enclosed. If an
appropriate payment has not been enclosed, or if it is insufficient, the Commissioner is
aunthorized to deduct the appropriate fee from Fulbright & Jaworski Account No.: 50-
1212/ UNTLOSTUS.

Applicant respectfully requests that the listed documents be made of record in the present
case.

Respectfully submitted,

By
3

S. Scoit Gordon

Reg. No. 57,294
FULBRIGHT & JAWORSKI L.L.P. Attorney for Applicants
600 Congress Avenue, Suite 2400
Austin, Texas 78701
(512)474-5201

Date: May 27, 2011

§6033203.1

Petitioners Exhibit 1002
Page 76 of 139



June 28, 2011
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
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Confirmation No.: 8000
Examiner: Holmes, Michael B.
Group Art Unit: 2129

Atty. Dkt. No.: UNTIL.057US/10902745

RESPONSE TO OFFICE ACTION DATED MARCH 28, 2011

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

Commissioner:

Applicant submits this paper in response to the Office Action dated March 28, 2011 (the

“Action”), for which the three month date to respond is June 28, 2011. It is believed that no fees

under 37 C.F.R. §§ 1.16 to 1.21 are occasioned by the filing of this paper; however, should the

Commissioner determine otherwise, the Commissioner is hereby authorized to deduct said fees

from Fulbright & Jaworski Deposit Account No. 50-1212/UNTI:057US/10902745.

Applicants respectfully request reconsideration of the present application in view of the

following amendments and remarks.

A Listing of the Claims begins on page 3 of this paper.

Remarks begin on page 6 of this paper.
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Listing of Claims

The following listing of claims replaces all prior versions and listings in the application:

1. (Original) A behavioral model of a nonlinear dynamic system, the model comprising:
a first module characterizing dynamic nonlinear characteristics of the system, wherein the
first module includes an input and an output; and
a second module characterizing static nonlinear characteristics of the nonlinear system,
wherein the second module includes an input and an output;

wherein the first module is coupled to the second module.

2. (Original) The model of claim 1, wherein the first module is coupled to the second

module such that an output of the first module is input to the second module.

3. (Original) The method of claim 1, wherein the second module is coupled to the first

module such that an output of the second module is input to the first module.

4, (Original) The model of claim 1 wherein the first module comprises a nonlinear finite
impulse response-based memory effect system and the second module comprises a look-up table-

based nonlinear memoryless system.

S. (Original) The model of claim 1 wherein the first module is a dynamic weak nonlinear

model and the second module is a static strong nonlinear model.

6. (Original) The model of claim 1 wherein the first module comprises a finite impulse
response filter-based multi-branch nonlinear system and the second module comprises two look-

up tables, each look-up table dependent on the magnitude of the input signal.

7. (Original) A predistorter for nonlinear wireless system, the predistorter comprising:
a dynamic nonlinear predistorter module; and
a static nonlinear predistorter module coupled to the dynamic nonlinear predistorter

module such that an output of the dynamic nonlinear predistorter module is input
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to the static nonlinear predistorter module.

8. (Original) The predistorter of claim 7 wherein the dynamic nonlinear predistorter is a
finite impulse response-based memory effect predistorter and the static nonlinear predistorter is a

look-up table-based memoryless predistorter.

9. (Original) The predistorter of claim 7 wherein the dynamic nonlinear predistorter is a
dynamic weak nonlinear predistorter and the static nonlinear predistorter is a static strong

nonlinear predistorter,

10. (Original) The predistorter of claim 9 wherein the dynamic weak nonlinear predistorter
is implemented as a finite impulse response filter-based multi-branch nonlinear structure
embedded within a polynomial like series and the static strong nonlinear predistorter includes

two look-up tables, cach look-up table depends on the magnitude of a current input signal.

11. (Original) A predistorter for nonlinear wireless system, the predistorter comprising:
a static nonlinear predistorter module; and
dynamic nonlinear predistorter module coupled to the static nonlinear predistorter module
such that an output of the static nonlinear predistorter module is input to the

dynamic nonlinear predistorter module.

12. (Original) The predistorter of claim 11 wherein the dynamic nonlinear predistorter
module is a finite impulse response-based memory effect predistorter module and the static

nonlinear predistorter is a look-up table-based memoryless predistorter module.

13. (Original) The predistorter of claim 11 wherein the dynamic nonlinear predistorter
module is a dynamic weak nonlinear predistorter module and the static nonlinear predistorter is a

static strong nonlinear predistorter module,

14. (Original) The predistorter of claim 12 wherein the dynamic weak nonlinear predistorter

is implemented as a finite impulse response filter-based multi-branch nonlinear structure and the
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static strong nonlinear predistorter includes two look-up tables, each look-up table depends on

the magnitude of a current input signal.

15. (Original) An augmented Wiener predistorter, the predistorter comprising:
a dynamic nonlinear first order predistorter module; and
a static nonlinear predistorter module coupled to the dynamic nonlinear predistorter
module such that an output of the dynamic nonlinear predistorter module is input

to the static nonlinear predistorter module.

16. (Original) The predistorter of claim 15 wherein the dynamic nonlinear predistorter is a
finite impulse response-based memory effect predistorter and the static nonlinear predistorter is a

look-up table-based memoryless predistorter.

17. (Original) The predistorter of claim 15 wherein the dynamic nonlinear predistorter is a
dynamic weak nonlinear predistorter and the static nonlinear predistorter is a static strong

nonlinear predistorter.

18. (Original) The predistorter of claim 17 wherein the dynamic weak nonlinear predistorter
is implemented as a finite impulse response filter-based multi-branch nonlinear structure and the
static strong nonlinear predistorter includes two look-up tables, each look-up table depends on

the magnitude of a current input signal.

19. (Original) An augmented Hammerstein predistorter, the predistorter comprising:
a static nonlinear predistorter module; and
a dynamic nonlinear first order predistorter module coupled to the static nonlinear
predistorter module such that an output of the static nonlinear predistorter module

is input to the dynamic nonlinear predistorter module.

20. (Original) The predistorter of claim 19 wherein the dynamic nonlinear predistorter
module is a finite impulse response-based memory effect predistorter module and the static

nonlinear predistorter is a look-up table-based memoryless predistorter module.
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21, (Original) The predistorter of claim 19 wherein the dynamic nonlinear predistorter
module is a dynamic weak nonlinear predistorter module and the static nonlinear predistorter is a

static strong nonlincar predistorter module.

22, (Original) The predistorter of claim 21 wherein the dynamic weak nonlinear predistorter
is implemented as a finite impulse response filter-based multi-branch nonlinear structure and the
static strong nonlinear predistorter includes two look-up tables, each look-up table depends on

the magnitude of a current input signal.
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Remarks

A. Status of Application
Claims 1-22 were pending at the time of the Action. No claim has been amended. No
new matter has been added. Claims 1-22 will be pending upon entry of this paper.

Claims 1-3 and 5 were rejected under 35 U.S.C. §102(b) as being anticipated by U.S.
Patent Publication No. 2003/0195706 to Korenberg (hereinafter “Korenberg”). Claims 7-22
were indicated as allowed, and claims 4 and 6 were objected to as being dependent on a rejected

base claim,.

B. Information Disclosure Statement

Applicants appreciate the Examiner’s reminder regarding the Information Disclosure
Statement. Applicants would note that an Information Disclosure Statement was filed on May

27,2011,
C. Allowable Subject Matter

Applicants thank the Examiner for the indication that claims 7-22 are allowed.
Applicants thank the Examiner for the review of these claims and appreciate the indication of
allowance. The Applicants agree with the Examiner that at least claims 7-22 are patentable over

the cited reference.

D. Claim Rejections Under 35 U.S.C. §102 are Overcome

~

Claims 1-3 and 5 were rejected under 35 U.S.C. § 102(b) as allegedly anticipated by
Korenberg. Applicants respectfully traverse this rejection.

Applicants respectfully disagree with characterizations of claims 1-3 and 5 and of the
reference as found in the Office Action mailed March 28, 2011. Specifically, Applicants assert

that Korenberg fails to disclose every limitation of Claim 1.
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1. Korenberg Fails to Anticipate Claim 1

“Anticipation under 35 U.S.C. §102 requires the disclosure in a single piece of prior art
of each and every limitation of a claimed invention.” Apple Computer, Inc. v. Articulate
Systems, Inc. 234 F.3d 14, 20, 57 USPQ2d 1057, 1061 (Fed. Cir. 2000). An anticipation under
section 102 is proper only if the reference shows exactly what is claimed. Titanium Metals Corp.
v. Banner, 778 ¥.2d 775, 227 USPQ 773 (Fed. Cir. 1985). “The identical invention must be
shown in as complete detail as is contained in the ... claim.” Richardson v. Suzuki Motor Co.,
868 IF.2d 1226, 1236, 9 USPQ2d 1913, 1920 (Fed. Cir. 1989).

As a preliminary note, Korenberg is directed to an entirely different field of art.
Specifically, Korenberg deals with linear and nonlinear models to embody biological data,
however the present application concerns a model to describe an actual hardware ‘Wireless
transmitter.”  Korenberg appears to limit the application of his patent to genetic data
classification and biological information (bicinformatics). This reference does not appear to
anticipate use or adaptation of any such method for dynamic nonlinear wireless systems.

The cited portions of Korenberg appear to disclose a nonlinear dynamic system to
approximate the input/output relation for classification of genetic data, wherein the system is a
“parallel cascade model” which “comprises a sum of cascades of dynamic linear and static
nonlinear elements” and “each cascade comprises a dyrnamic linear elements followed by a static
nonlinearity” (see Abstract, [0025], [0167]-[169], [0298]-[0302]) (emphasis added).

By contrast, Korenberg does not appear to disclose any system or method having “a first
module characterizing dynamic nonlinear characteristics of the system” and “a second module
characterizing static nonlinear characteristics of the nonlinear system; wherein the first module
is coupled to the second module.” See claim 1 (emphasis added).

In light of these deficiencies, Applicants assert that the rejection under 35 U.S.C. §
102(b) over Korenberg is overcome, because Korenberg fails to disclose each and every
limitation of claim 1.

Applicants respectfully assert that independent claims 7, 11, 15, and 19 are also
patentable over Korenberg for at least the same reasons as independent claim 1. Applicants
further assert that dependent claims 2-6, 8-10, 12-14, 16-18, and 20-22 are also allowable
because of their dependence on allowable independent claims 1, 7, 11, 15, and 19 respectively.

See In re Fine, 837 F.2d 1071, 5 USPQ2d 1596 (Fed. Cir. 1988).
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2. Korenberg Fails to Anticipate Claim 2

Korenberg discloses “For generality of approximation, it suffices if each cascade
comprises a dynamic linear element followed by a static nonlinearity.” (Korenberg at [0025]).
Additionally, Korenberg discloses “...a sum of cascades of alternating dynamic linear (L) and
static nonlinear (N) clements.” (Korenberg at [0168]; see also [0302]).

By contrast, Korenberg does not appear to disclose a nonlinear dynamic system having
“a first module characterizing dynamic nonlinear characteristics of the system and “a second
module characterizing static nonlinear characteristics of the nonlinear system; wherein the first
module is coupled to the second module™ and “wherein the first module is coupled to the second
module such that an output of the first module is input to the second module.” Therefore,
Applicants assert that at least claim 2 is patentable over Korenberg.

3. Korenberg Fails to Anticipate Claim 3

Korenberg discloses “For generality of approximation, it suffices if each cascade
comprises a dynamic linear element followed by a static nonlinearity.” (Korenberg at [0025]).
Additionally, Korenberg discloses “...a sum of cascades of alternating dynamic linear (L) and
static nonlinear (N) elements.” (Korenberg at [0168]; see also [0302]).

By contrast, Korenberg does not appear to disclose a nonlinear dynamic system having “a
first module characterizing dynamic nonlinear characteristics of the system and “a second
module characterizing static nonlinear characteristics of the nonlinear system; wherein the first
module is coupled to the second module” and “wherein the second module is coupled to the first
module such that an output of the second module is input to the first module.” Therefore,

Applicants assert that at least claim 3 is patentable over Korenberg,.
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4. Korenberg Fails to Anticipate Claim 5

Korenberg discloses “For generality of approximation, it suffices if each cascade
comprises a dynamic linear element followed by a static nonlinearity.” (Korenberg at [0025]).
Additionally, Korenberg discloses “...a sum of cascades of alternating dynamic linear (L) and
static nonlinear (N) elements.” (Korenberg at [0168]; see also [0302]).

By contrast, Korenberg does not appear to disclose a nonlinear dynamic system, “wherein
the first module is a dynamic weak nonlinear model and the second module is a static strong
nonlincar model.” Indeed, Korenberg does not appear to make any mention of a “dynamic weak
nonlinear model” or a “static strong nonlinear model.” Therefore, Applicants assert that at lcast
claim 5 is patentable over Korenberg.

Conclusion

In light of the presented remarks, Applicants assert that claims 1-22 are patentable and in
condition for prompt allowance. Should additional information be required, the Examiner is
respectfully asked to notify Applicants of such need. If any impediments to the prompt
allowance of the claims can be resolved by a telephone interview, the Examiner is respectfully

requested to contact the undersigned.

Respectfully submitted,

A

S. Scott Gordon

Reg. No. 57,294
FULBRIGHT & JAWORSKI L..L.P. Attorney for Applicant
600 Congress Avenue, Suite 2400
Austin, Texas 78701
Telephone: (512)536-3018
FFacsimile: (512) 536-4598

Date: June 28, 2011

86064153.1

Petitioners Exhibit 1002
Page 85 of 139



Electronic Acknowledgement Receipt

EFS ID: 10407685
Application Number: 11999264
International Application Number:
Confirmation Number: 8000

Title of Invention:

Nonlinear behavior models and methods for use thereof in wireless radio
systems

First Named Inventor/Applicant Name:

Taijun Liu

Customer Number:

46188

Filer:

Steven Scott Gordon/Melissa Centeno

Filer Authorized By:

Steven Scott Gordon

Attorney Docket Number: 038231-021
Receipt Date: 28-JUN-2011
Filing Date: 03-DEC-2007
Time Stamp: 17:26:42

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:

D t s . File Size(Byt Multi P
ocumen Document Description File Name ile Size( y es)/ Y I. . ages
Number Message Digest | Part/.zip| (ifappl.)

118130
1 UNTIO57US_OARESP.pdf yes 9
791abb5db7ea2a6df8342e5395d526bf964|
8292a

Petitioners Exhibit 1002
Page 86 of 139



Multipart Description/PDF files in .zip description
Document Description Start End

Amendment/Req. Reconsideration-After Non-Final Reject 1 1

Claims 2 5

Applicant Arguments/Remarks Made in an Amendment 6 9

Warnings:
Information:
Total Files Size (in bytes):‘ 118130

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.

Petitioners Exhibit 1002
Page 87 of 139



PTO/SB/06 (07-06)

Approved for use through 1/31/2007. 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 displays a valid OMB control number.

* If the entry in column 1 is less than the entry in column 2, write “0” in column 3.
** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”.
*** If 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.

PATENT APPLICATION FEE DETERMINATION RECORD | Avplication or Docket Number | Filing Date
Substitute for Form PTO-875 11/999,264 12/03/2007 | [ o be Mailed
APPLICATION AS FILED — PART | OTHER THAN
(Column 1) (Column 2) SMALLENTITY [X]  ©R SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($) RATE ($) FEE ($)
L] asic Fee N/A N/A N/A N/A
- (37 CFR 1 16sa , (b), or (c))
L] seARcHFEE N/A N/A N/A N/A
(87 CFR 1.16(k). {i). or (m))
D EXAMINATION FEE
(37 GFR 1.16(0). (p). or (q) N/A N/A N/A N/A
TOTAL GLAWS rimsz0- | - s - on [xs -
INDEPENDENT CLAIMS . N _ _
(37 CFR 1.16(h)) minus 3 = X$ = Xs =
If the specification and drawings exceed 100
0 sheets of paper, the application size fee due
A;%;gﬁn'?\‘ SIZE FEE is $250 ($125 for small entity) for each
( 16(s) additional 50 sheets or fraction thereof. See
35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).
[ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL TOTAL
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
- | 06728/2011 | jeren PREVIOUSLY EXTRA RATE®) | Fee(9) RATE (§) FEE ($)
E AMENDMENT PAID FOR
s ;I'?st(?)I) (37 CFR x99 Minus | =~ 22 -0 X $26 = 0 OR I x$ =
3 5
z Independent *5 Minus | «~5 -0 X $110= 0 orRlxs -
5 I:l Application Size Fee (37 CFR 1.16(s))
|:| FIRST PRESENTATION OF MULTIPLE DEPENDENT GLAIM (37 GFR 1.16(})) OR
TOTAL TOTAL
ADD’L 0 OR ADDL
FEE FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY EXTRA RATE (§) FEE ($) RATE ($) FEE ($)
— AMENDMENT PAID FOR
Z | [om e * Minus | == - Xs$ = orR [xs =
2 e - Minus § - - A A R
E D Application Size Fee (37 CFR 1.16(s))
=
<C |:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(})) OR
TOTAL TOTAL
ADD’L OR ADD’L
FEE FEE

Legal Instrument Examiner:

/FELICIA R. FARMER/

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.

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

Petitioners Exhibit 1002

Page 88 of 139



UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.0. Box 1430

Alexandria, Virginia 22313-1450

WWW.USP[O,gOV

NOTICE OF ALLOWANCE AND FEE(S) DUE

EXAMINER |

46188 7590 08/12/2011 |

Nixon Peabody LLP
P.O. Box 60610

HOLMES, MICHAEL B

Palo A]t(), CA 94306 | ART UNIT PAPER NUMBER |
2129
DATE MAILED: 08/12/2011
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
11/999,264 12/03/2007 Taijun Liu 038231-021 8000
TITLE OF INVENTION: NONLINEAR BEHAVIOR MODELS AND METHODS FOR USE THEREOF IN WIRELESS RADIO SYSTEMS

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional YES $755 $300 $0 $1055 11/14/2011

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:

1. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current
SMALL ENTITY status:

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

B. If the status above is to be removed, check box 5b on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (f required)
and twice the amount of the ISSUE FEE shown above, or

If the SMALL ENTITY is shown as NO:
A. Pay TOTAL FEE(S) DUE shown above, or

B. If applicant claimed SMALL ENTITY status before, or is now
claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
Transmittal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.

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

Page 1 of 3
PTOL-85 (Rev. 02/11)
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PART B - FEE(S) TRANSMITTAL

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

or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if 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.

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

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

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

ave its own certificate of mailing or transmission.

46188 7590 08/12/2011
Nixon Peabody LLP Certificate of Mailing or Transmission
P.O. Box 60610 1 hereby certify that this Fee(s) Transmittal is being deposited with the United
. Box States Postal Service with sufficient postage for first class mail in an envelope
postag P
Palo Alto, CA 94306 addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885, on the date indicated below.
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
11/999,264 12/03/2007 Taijun Liu 038231-021 8000

TITLE OF INVENTION: NONLINEAR BEHAVIOR MODELS AND METHODS FOR USE THEREOF IN WIRELESS RADIO SYSTEMS

| APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional YES $755 $300 $0 $1055 11/14/2011
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
HOLMES, MICHAEL B 2129 706-046000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CEFR 1.363). (1) the names of up to 3 registered patent attorneys 1
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. . X . 2
(2) the name of a single firm (having as a member a
[ "Fee Address" indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

3. 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 has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

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

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

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
[ Advance Order - # of Copies 1 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. o. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

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

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit 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, 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.

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. 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.0. Box 1430

Alexandria, Virginia 22313-1450

WWW.USP[O,gOV

| APPLICATION NO. I FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
11/999,264 12/03/2007 Taijun Liu 038231-021 8000
46188 7590 08/12/2011 | EXAMINER |
Nixon Peabody LLP HOLMES, MICHAEL B
P.O. Box 60610
Palo Alto, CA 94306 | ART UNIT PAPER NUMBER |

2129

DATE MAILED: 08/12/2011

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

The Patent Term Adjustment to date is 783 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 783 day(s).

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

Applicant will be able to obtain more detailed information by accessing the Patent Application Information 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 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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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 (§ 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. 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.S.C. 181) and for review pursuant to the Atomic Energy
Act (42 US.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 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)

] » 11/999,264 LIU ET AL.
Notice of Allowability Examiner Art Unit
MICHAEL B. HOLMES 2129

-- 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. IX] This communication is responsive to 06/28/2011.
2. [X] The allowed claim(s) is/are 1-22.

3. [ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a) JAll  b) [J Some*c) [] None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).
* Certified copies not received:

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

4. ] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER’S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.
5. [[] CORRECTED DRAWINGS (as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [hereto or 2) [] to Paper No./Mail Date .

(b) O including changes required by the attached Examiner's Amendment / Comment or in the Office action of

Paper No./Mail Date .
Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

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

Attachment(s)
1. [X] Notice of References Cited (PTO-892) 5. [] Notice of Informal Patent Application
2. ] Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [ Interview Summary (PTO-413),
Paper No./Mail Date .

3. X Information Disclosure Statements (PTO/SB/08), 7. L Examiner's Amendment/Comment

Paper No./Mail Date 05/27/2011
4. [[] Examiner's Comment Regarding Requirement for Deposit 8. X Examiner's Statement of Reasons for Allowance

of Biological Material

9. [Jother .

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20110810
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Application/Control Number: 11/999,264 Page 2
Art Unit: 2129

Examiner’s Detailed Office Action

1. Claims 1-22 are allowed.
REASONS FOR ALLOWANCE
2. The following is an Examiner’s statement for reasons for allowance:
3. Claims 1-22 are considered allowable since when reading the claims in light of the spe-

cification, as per, MPEP §2111.01 or Toro Co. v. White Consolidated Industries Inc., 199 F.3d
1295, 1301, 53 USPQ2d 1065, 1069 (Fed. Cir. 1999), none of the references of record alone or
in combination disclose or suggest the combination of limitations specified in the independent
claim(s).

4. The limitations recited in independent claim 1 *“A behavioral model of a nonlinear
dynamic system, the model comprising: a first module characterizing dynamic nonlinear
characteristics of the system, wherein the first module includes an input and an output;

and a second module characterizing static nonlinear characteristics of the nonlinear system,
wherein the second module includes an input and an output; wherein the first module is

coupled to the second module.”
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Application/Control Number: 11/999,264 Page 3
Art Unit: 2129

5. The limitations recited in independent claim 7 ““A predistorter for nonlinear
wireless system, the predistorter comprising: a dynamic nonlinear predistorter module;
and a static nonlinear predistorter module coupled to the dynamic nonlinear predistorter
module such that an output of the dynamic nonlinear predistorter module is input to the
static nonlinear predistorter module.”

6. The limitations recited in independent claim 11 “A predistorter for nonlinear
wireless system, the predistorter comprising: a static nonlinear predistorter module; and
dynamic nonlinear predistorter module coupled to the static nonlinear predistorter module
such that an output of the static nonlinear predistorter module is input to the dynamic
nonlinear predistorter module.”

7. The limitations recited in independent claim 15 “An augmented Wiener predistorter,
the predistorter comprising: a dynamic nonlinear first order predistorter module; and

a static nonlinear predistorter module coupled to the dynamic nonlinear predistorter
module such that an output of the dynamic nonlinear predistorter module is input

to the static nonlinear predistorter module.”

8. The limitations recited in independent claim 19 “An augmented Hammerstein
predistorter, the predistorter comprising: a static nonlinear predistorter module; and

a dynamic nonlinear first order predistorter module coupled to the static nonlinear
predistorter module such that an output of the static nonlinear predistorter module

is input to the dynamic nonlinear predistorter module.”

9. When taken in context the claim(s) as a whole was/were not uncovered in the prior art

i.e., the dependent claims are allowed as they depend upon an allowable independent claim.
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Application/Control Number: 11/999,264 Page 4
Art Unit: 2129

10. Any comments considered necessary by applicant must be submitted no later that the
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue
fee. Such submissions should be clearly labeled “Comments regarding Statement of Reasons for

Allowance.”

Correspondence Information

11.  Any inquires concerning this communication or earlier communications from the
examiner should be directed to Michael B. Holmes, who may be reached Monday through
Friday, between 5:00 a.m. and 6:00 p.m. EST. or via telephone at (571) 272-3686 or facsimile

transmission (571) 273-3686 or email michael holmesb@uspto.gov.

If you need to send an Official facsimile transmission, please send it to (571) 273-8300.

If attempts to reach the examiner are unsuccessful the Examiner’s Supervisor (SPE),
Jeffrey Gaffin, may be reached at (571) 272-4146.

Hand-delivered responses should be delivered to the Receptionist @ (Customer Service
Window Randolph Building 401 Dulany Street, Alexandria, VA 22313), located on the first
floor of the south side of the Randolph Building.

Finally, information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Moreover, 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 any

questions on access to the Private PAIR system, contact the Electronic Business Center (EBC)
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Application/Control Number
Art Unit: 2129

toll-free @ 1-866-217-9197.

Wednesday, August 10, 2011
MBH

: 11/999,264

Michael B. Holmes
Primary Examiner
Artificial Intelligence
Art Unit 2129

Page 5

United States Department of Commerce

Patent & Trademark Office

/Michael B. Holmes/
Primary Examiner, Art Unit 2129
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Application/Control No. Applicant(s)/Patent Under
Reexamination
Search Notes 11999264 LIU ET AL.
H“NHW ‘ ‘HI o e
MICHAEL HOLMES 2129
SEARCHED
Class Subclass Date Examiner
706 46 08/10/2011 MBH
706 global class search all subclasses 08/10/2011 MBH
SEARCH NOTES
Search Notes Date Examiner
WEST/global database search all patent databases all classes & 03/25/2011 MBH
subclasses
inventor name search 08/10/2011 MBH
WEST/global database search all patent databases all classes & 08/10/2011 MBH
subclasses
NPL - [EEE 08/10/2011 MBH
NPL - google 08/10/2011 MBH
INTERFERENCE SEARCH
Class Subclass Date Examiner
USPGPUB independent claim keyword search.clm. 08/10/2011 MBH

U.S. Patent and Trademark Office

Part of Paper No. :
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Application/Control No.

Applicant(s)/Patent Under
Reexamination

Index of Claims 11999264 LIU ET AL.
LT
MICHAEL HOLMES 2129
v Rejected - Cancelled N | Non-Elected A Appeal
= Allowed + Restricted | Interference o) Objected
Claims renumbered in the same order as presented by applicant O cPA O T.D. O R.1.47
CLAIM DATE
Final Original |03/25/201108/10/2011
1 v =
2 2 =
3 3 v =
4 4 o) =
5 5 v =
6 6 (@] =
7 7 = =
8 8 = =
9 9 = =
10 10 = =
11 11 = =
12 12 = =
13 13 = =
14 14 = =
15 15 = =
16 16 = =
17 17 = =
18 18 = =
19 19 = =
20 20 = =
21 21 = =
22 22 = =

U.S. Patent and Trademark Office

Part of Paper No. :
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Application/Control No. Applicant(s)/Patent Under
Reexamination
11/999,264 LIUET AL
Notice of References Cited . .
Examiner Art Unit
MICHAEL B. HOLMES 2129 Page 1of 1
U.S. PATENT DOCUMENTS
* Document Number Date P
Country Code-Number-Kind Code MM-YYYY Name Classification
* | A | US-7,536,277 05-2009 Pattipatti et al. 702/183
* | B | US-7,260,501 08-2007 Pattipatti et al. 702/183
c | USs-
D | US-
E | US-
F | US-
G | US-
H | US-
| us-
J | Us-
K | US-
L | US-
M | US-
FOREIGN PATENT DOCUMENTS
* Document Number Date I
Country Code-Number-Kind Code | MM-YYYY Country Name Classification
N
©)
P
Q
R
S
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
Improving generalizing capability of connectionist model through emergent dynamic behavior, Wang Hong-Qi;
* | U | Chen Zong-Zhi; Su Shi-Wei; Neural Networks, 1992. [JCNN., International Joint Conference on Volume: 1
Digital Object Identifier: 10.1109/IJCNN.1992.287186 Publication Year: 1992 , Page(s): 353 - 358 vol.1
Dynamic Item Recommendation by Topic Modeling for Social Networks, Sang Su Lee; Tagyoung Chung; McLeod, D.;
* V | Information Technology: New Generations (ITNG), 2011 Eighth International Conference on
Digital Object Identifier: 10.1109/ITNG.2011.153 Publication Year: 2011 , Page(s): 884 - 889
Generative grammars and dynamic programming in speech recognition with learning, Vintsiuk, T.;
* | W | Acoustics, Speech, and Signal Processing, IEEE International Conference on ICASSP '76. Volume: 1
Digital Object Identifier: 10.1109/ICASSP.1976.1170022 Publication Year: 1976 , Page(s): 446 - 449
Relative coupled dynamics and control using dual number, Jianying Wang; HaiZhao Liang; Zhaowei Sun;
* | X | Systems and Control in Aeronautics and Astronautics (ISSCAA), 2010 3rd International Symposium on
Digital Object Identifier: 10.1109/ISSCAA.2010.5632324 Publication Year: 2010, Page(s): 277 - 282

*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. 20110810
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

11999264 LIU ET AL.
MICHAEL B HOLMES 2129
ORIGINAL INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
706 46 o| 6| F 17 /00 (2006.01.01)
o|e6|N 5/02 (2006.01.01)
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
X Claims renumbered in the same order as presented by applicant a CPA O T.D. O R.1.47
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original
1 1 17 17
2 2 18 18
3 3 19 19
4 4 20 20
5 5 21 21
6 6 22 22
7 7
8 8
9 9
10 10
1 11
12 12
13 13
14 14
15 15
16 16
NONE
Total Claims Allowed:
22
(Assistant Examiner) (Date)
/MICHAEL B HOLMES/
Primary Examiner.Art Unit 2129 08/10/2011 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 1A

U.S. Patent and Trademark Office

Part of Paper No.
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WEST

Refine Search

Search Results

Terms iDocuments

behavioral adj model and nonlinear adj dynamic adj system; 6

US Patents OCR Backfile
{EPO Abstracts Database

JPO Abstracts Database

: Derwent World Patents Index

Database:

Search Type: Prior Art (O Interference

Search: Li4
Search History

DATE: Wednesday, August 10,2011  Purge OQueries  Printable Copy (r a8
%e;tme Hit Set

Query Name Set Name
Side Count -

Result Grid
by Set
Side
Pricr Art Nearches
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module with input with output and second adj module with static adj
nonlinear adj characteristics

(liu-taijun.in. or boumaiza-slim.in. or ghannouchi-fadhel.in.)

behavioral adj model with nonlinear adj dynamic adj system and first ad]
module with input with output and second adj module with static adj
nonlinear adj characteristics and first adj module with coupled with second
adj module
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PTO/SB/8T (01-06) MODIFIED

Application Number: 11/999,264
Piling Dates Yecember 3. 2007
POWER OF ATTORNEY Filing Date: December 3, 2007
AND First Named Inventor: Taijun LIU
CORRESPONDENCE ADDRESS Art Unit: 2129
INDICATION FORM Examiner Name: Mai T. Tran
Attorney Docket Number: UNTL:057US

I hereby revoke all previous powers of attorney given in the above-identified application.

[] A Power of Attorney is submitted herewith.

OR

DX 1 hereby appoint the practitioners associated with the Customer Number: | 32425

as my/our attorney(s) or agent(s) to prosecute the application identified above, and to transact all business in the
United States Patent and Trademark Office connected therewith.

Please recognize or change the correspondence address for the above-identified application to:

The address associated with Customer Number: 32425

OR
D Firm or
Individual Name

Address

City | state | [zip |
Country

Telephone l Email l

[ am the:
B Applicant/Inventor.

& Assignee of record of the entire interest. See 37 CFR 3.71.
Statement under 37 CFR 3.73(b) is enclosed. (Form PTO/SB/96)

SIGNATURE OF APPLICANT OR ASSIGNEE OF RECORD

Signature M

Name David Reese

Acting Director, Licensing & Business Development
UT! LIMITED PARTNERSHIP

Date {t:‘“c\i@m\fﬁf 9. 24

NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit
multiple forms if more than one signature is required, see below™,

Title and Company Telephone

[;] *Total of forms are submitted.

85049006.1
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Electronic Acknowledgement Receipt

EFS ID: 10986822
Application Number: 11999264
International Application Number:
Confirmation Number: 8000

Title of Invention:

NONLINEAR BEHAVIOR MODELS AND METHODS FOR USE THEREOF IN
WIRELESS RADIO SYSTEMS

First Named Inventor/Applicant Name:

Taijun Liu

Customer Number:

46188

Filer:

Steven Scott Gordon/Tressie Bates

Filer Authorized By:

Steven Scott Gordon

Attorney Docket Number: 038231-021
Receipt Date: 20-SEP-2011
Filing Date: 03-DEC-2007
Time Stamp: 12:04:57

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

no

File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
725360
1 UNTI_057US-POA.pdf yes 2

18c6773968537bf77f123473fca7b963d 191
797e
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Multipart Description/PDF files in .zip description
Document Description Start End
Assignee showing of ownership per 37 CFR 3.73(b). 1 1
Power of Attorney 2 2
Warnings:
Information:
Total Files Size (in bytes):{ 725360

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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MODIFIED PTO/SB/96 (04-07)

STATEMENT UNDER 37 CFR 3.73(b)

Applicant/Patent Owner: Taijun LIU, Slim BOUMAIZA, and Fadhel GHANNOUCHI

Application No./Patent No. 11/999.264 Filed/Issue Date: December 3, 2007

Entitled: NONLINEAR BEHAVIOR MODELS AND METHODS FOR USE THEREOF IN WIRELESS RADIO
SYSTEMS

UTI LIMITED PARTNERSHIP ,a company
(Name of Assignee) (Type of Assignee, e.g., corporation, partnership,
university, government agency, etc.)

states that it is:
1.[X] the assignee of the entire right, title, and interest; or

2.[] an assignee of less than the entire right, title and interest.
The extent (by percentage) of its ownership interest is %

in the patent application/patent identified above by virtue of either:

A. [X] An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel 026932, Frame 0397, or for which a copy thereof is attached.

OR

B. [] A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as

follows:

1. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.

2. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.

3. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.

[J Asrequired by 37 CFR 3.73(b)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being submitted for recordation pursuant to 37 CFR 3.11.
[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, if the assignment is to be recorded in the records of the USPTO. See
MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/S. Scott Gordon/ September 20, 2011
Signature Date
S. Scott Gordon, Reg. No. 57,294 (512) 474-5201
Printed or Typed Name Telephone Number
Attorney UNTIL:057US
Title File Code
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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.USpto.gov

| APPLICATION NUMBER |

FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |
11/999,264 12/03/2007 Taijun Liu 038231-021
CONFIRMATION NO. 8000
46188 POWER OF ATTORNEY NOTICE
Nixon Peabody LLP

P.O. Box 60610

A LT
Palo Alto, CA 94306 000000050

07204

Date Mailed: 09/28/2011

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 09/20/2011.

* The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

/nhorne/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 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
PQ. Box 1450

Alexandria, Virginia 22313-1450
WWW.USpto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE |

FIRST NAMED APPLICANT | ATTY.DOCKETNO/IITLE |
11/999,264 12/03/2007 Taijun Liu UNT1:0570S
CONFIRMATION NO. 8000
32425 POA ACCEPTANCE LETTER
FULBRIGHT & JAWORSKI L.L.P.
98 SAN JACINTO BOULEVARD R LA
SUITE 1100 000000050072063

AUSTIN, TX 78701-4255

Date Mailed: 09/28/2011

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 09/20/2011.

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.

/nhorne/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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PART B - FEE(S) TRANSMITTAL

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

or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
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[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. . X . 2
(2) the name of a single firm (having as a member a
[ "Fee Address" indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

3. 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 has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
UTI LIMITED PARTNERSHIP CALGARY, CANADA

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

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
Issue Fee [ A check is enclosed.
Publication Fee (No small entity discount permitted) Payment by credit card. Form PTO-2038 is attached.
[ Advance Order - # of Copies The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number 5¢-1212 (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. o. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

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

Authorized Signature _/S. Scott Gordon/ Date November 10, 2011

Typed or printed name __S. Scott Gordon Registration No. 57,294

This collection of information 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 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, 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.

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Electronic Patent Application Fee Transmittal

Application Number:

11999264

Filing Date:

03-Dec-2007

Title of Invention:

NONLINEAR BEHAVIOR MODELS AND METHODS FOR USE THEREOF IN

WIRELESS RADIO SYSTEMS

First Named Inventor/Applicant Name:

Taijun Liu

Filer:

Steven Scott Gordon/Pamela Lawrence

Attorney Docket Number:

UNTI:057US/10902745

Filed as Small Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Sullaj-s'l';(tsa)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Utility Appl issue fee 2501 1 870 870
Publ. Fee- early, voluntary, or normal 1504 1 300 300
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o L. . Sub-Total in
Description Fee Code Quantity Amount USD($)
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1170
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Electronic Acknowledgement Receipt

EFS ID: 11383562

Application Number: 11999264

International Application Number:

Confirmation Number: 8000

NONLINEAR BEHAVIOR MODELS AND METHODS FOR USE THEREOF IN

Title of Invention: WIRELESS RADIO SYSTEMS

First Named Inventor/Applicant Name: Taijun Liu
Customer Number: 32425
Filer: Steven Scott Gordon/Pamela Lawrence
Filer Authorized By: Steven Scott Gordon
Attorney Docket Number: UNTI:057US/10902745
Receipt Date: 10-NOV-2011
Filing Date: 03-DEC-2007
Time Stamp: 17:28:30
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $1170

RAM confirmation Number 4640

Deposit Account

Authorized User

File Listing:
Document ., . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
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185734
UNTIO57US_IssueFeeTransmitt

1 Issue Fee Payment (PTO-85B) al.odf no 1
p da62d0b25b0c25e1c8463338fc7378¢5{699
<5
Warnings:
Information:
32149
2 Fee Worksheet (SB06) fee-info.pdf no 2
79687b3e41628cd9h9f4718a6faaf87be950)
bdfc
Warnings:
Information:
Total Files Size (in bytes):{ 217883

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/R0O/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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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 .l\Sp[O. gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
11/999.,264 12/13/2011 8078561 UNTI:057US/10902745 8000
32425 7590 11/22/2011

FULBRIGHT & JAWORSKI L.L.P.
98 SAN JACINTO BOULEVARD
SUITE 1100

AUSTIN, TX 78701-4255

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 1043 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 http://pair.uspto.gov for additional applicants):
Taijun Liu, Calgary, CANADA;

Slim Boumaiza, Waterloo, CANADA;
Fadhel Ghannouchi, Calgary, CANADA;

IR103 (Rev. 10/09)
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UNITED STATES PO, Box 1450
PATENT AND TRADEMARK OFFICE Alexandria, N S oy

ELECTRONIC PAYMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #

11/999,264 03/05/2024 03:45:09 AM ZET UNTI:057US/10902745

Title of Invention

NONLINEAR BEHAVIOR MODELS AND METHODS FOR USE THEREOF IN WIRELESS RADIO
SYSTEMS

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT # 8078561
under 35 USC 111(a)

CONFIRMATION # 8000 FILED BY  Kevin Pillay
PATENT CENTER # 64512320 AUTHORIZED BY -
CUSTOMER # 32425 FILING DATE  12/03/2007
CORRESPONDENCE - FIRST NAMED  Taijun Liu
ADDRESS INVENTOR

Payment Information

PAYMENT METHOD PAYMENT TRANSACTION ID PAYMENT AUTHORIZED BY
CARD /2616 E202435447268000 Kevin Pillay
FEE CODE DESCRIPTION ITEM PRICE($) QUANTITY ITEM TOTAL($)
MAINTENANCE FEE DUE AT 11.5
2553 YEARS 3080.00 1 3080.00

PETITION FOR THE DELAYED
PAYMENT OF THE FEE FOR

2558 MAINTAINING A PATENT IN 840.00 1 840.00
FORCE
TOTAL
AMOUNT: $3,920.00

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 filing date (see 37 CFR 1.53(b)-(d)
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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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Doc Code : PET.DEC.AUTO
Description : ePetition Grant Letter

Commissioner for Patents

JITE United States Patent and Trademark Office
UNITED STATES idemark Office

PATENT AND TRADEMARK OFFICE Alexandria, VA 22313 - 1450

www.uspto.gov

GRANT LETTER
APPLICATION # DECISION DATE DECISION ON PETITION # ATTORNEY DOCKET NUMBER
11/999,264 03/05/2024 UNDER CFR 1.378(b) UNTI:057US/10902745

Title of Invention

NONLINEAR BEHAVIOR MODELS AND METHODS FOR USE THEREOF IN WIRELESS RADIO
SYSTEMS

In re Patent # 8078561
Issue date: 12/13/2011
Filing date: 12/03/2007

This is an electronic decision on the petition under 37 CFR 1.378(b), filed March 05, 2024 to accept unintentional
delayed payment of the 11.5 year maintenance fee for the above-identified patent.

The petition is GRANTED.

The maintenance fee is accepted, and the above-identified patent reinstated as of March 05, 2024. This decision
also constitutes notice that the fee has been accepted. An electronic copy of the petition and this decision has
been created as an entry in the Image File Wrapper. Nevertheless, petitions should print and retain an
independent copy.

Telephone inquiries concerning this decision should be directed to the Patent Electronic Business Center (EBC)
at 866-217-9197.

Office of Petitions
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Doc Code: PET.AUTO
Description: ePetition Request Form PTO/SB/64

v P.0. Box 1450
UNITED STATES - :
m PATENT AND TRADEMARK OFFICE AeanE, ¥ uspio.gov

PETITON TO ACCEPT UNINTENTIONAL DELAYED PAYMENT OF
MAINTENANCE FEE (37 CFR 1.378(b))

APPLICATION # FIRST NAMED INVENTOR ATTORNEY DOCKET # FILING DATE
11999264 Taijun Liu UNTI:057US/10902745 12/03/2007

Title of Invention

NONLINEAR BEHAVIOR MODELS AND METHODS FOR USE THEREOF IN WIRELESS RADIO
SYSTEMS

In re Patent #: 8078561
Issue date: 12/13/2011}

The delay in the payment of the maintenance fee to the above-identified patent was unintentional.

PETITIONER(S) REQUEST THAT THE DELAYED PAYMENT OF THE MAINTENANCE FEE BE
ACCEPTED AND THE PATENT REINSTATED

(1) Petition fee under 37 CFR 1.17(m) is attached

Applicant claims the following entity status
Small

(2) Statement
The delay in the payment of the maintenance fee to this patent was unintentional

* Petitioner(s) is reminded that a delay resulting from a deliberately chosen course of action or a change in circumstance is not

an unintentional delay.

» Petitioner(s) is further reminded that a person seeking reinstatement of an expired patent should not make a statement that
the delay in payment of the maintenance fee was unintentional unless the entire delay was unintentional, including the period
from discovery that the maintenance fee was not timely paid until payment of the maintenance fee. For example, a statement
that the delay in payment of the maintenance fee was unintentional would not be proper when the patentee becomes aware
of an unintentional failure to timely pay the maintenance fee and then intentionally delays filing a petition for reinstatement of
the patent under 37 CFR 1.378. See MPEP 2590.

NOTE: Where the petition under 37 CFR 1.378 is filed more than two years after the date the patent expired for nonpayment of
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the maintenance fee, the United States Patent and Trademark Office requires an additional explanation of the circumstances
surrounding the delay that establishes the entire delay was unintentional. This requirement is in addition to the requirement to
provide a statement that the entire delay was unintentional. See Clarification of the Practice for Requiring Additional Information in
Petitions Filed in Patent Applications and Patents Based on Unintentional Delay, 85 FR 12222 (March 2, 2020). See MPEP
711.03(c)(I1)(C)-(F) for additional guidance on the information required to establish that the entire delay was unintentional.

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

Signature Name Registration #
/Kevin Pillay/ Kevin Pillay 41559
PETAUTO SB64.0
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UNITED STATES
PATENT AND TRADEMARK OFFICE

Page 1 of 2

P.O. Box 1450
Alexandria, VA 22313 - 1450
www.uspto.gov

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #

11/999,264 03/05/2024 03:45:09 AM ZET UNTI:057US/10902745

Title of Invention

NONLINEAR BEHAVIOR MODELS AND METHODS FOR USE THEREOF IN WIRELESS RADIO

SYSTEMS

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT # 8078561
under 35 USC 111(a)
CONFIRMATION # 8000 FILEDBY Kevin Pillay
PATENT CENTER # 64512320 FILING DATE  12/03/2007
CUSTOMER # 32425 FIRST NAMED  Taijun Liu
INVENTOR
CORRESPONDENCE - AUTHORIZED BY
ADDRESS
Documents TOTAL DOCUMENTS: 1
SIZE
DOCUMENT PAGES DESCRIPTION (KB)
petition-request.pdf 2 ePetition Request Form 27 KB
Digest
DOCUMENT MESSAGE DIGEST(SHA-512)

8AA4E37F4CFD60A6E6712D925AB4D69DCF06D11E89E6G32EE
petition-request.pdf 7F72E42C0D1A6C9058B6DE3C3308437947EA2B0C73914402C
337A5F1C471DF46BCA5A83FBOEACBBC

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.
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New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for 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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