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STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH 

[0002] Not Applicable. 

APPENDIX 

[0003] Not Applicable. 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

[0001] The present invention relates to multi-band digital predistortion Iinearization. 

RELATED ART 

[0002] Power-efficient, low-complex, and reconfigurable radio system requires the 

design of energy-efficient transmitter and receiver architectures. At the transmitter side, 

the power consumption is mainly dominated by the RF power amplification (PA) unit. 

Generally, PAs are the most power consuming and the least power efficient components 

of the RF chain. Moreover, their nonlinear behavior and non-flat frequency response 

introduce unwanted intermodulation distortions into the system, which could 

significantly degrade the output signal quality. 

[0003] An efficient and proper approach to linearize the transmitter nonlinearities, 

including the frequency up-conversion and power amplification units, is digital 

predistortion (DPD) linearization technique. The DPD technique is based on developing 

a reverse model of the nonlinear behavior and predistorted the input signals accordingly 



m order to compensate fix the distortions and nonlinearities introduced by the 

transmitter. 

[0004] In dual-band system, the nonlinear behavior of the device will introduce 

intermodulation, cross modulation, and harmonic products caused by the two 

fundamental signals. This can be extended to multi-band systems where more than two 

active signals are transmitted simultaneously. 

[0005] The linearization of multi-band transmitter is based on the digital predistortion 

!inearization. The DPD technique compensates for the transmitter nonlinearity while

operating in the high efficiency and nonlinear region. As an example presented here in 

this patent, t\vo signal processing blocks are employed to deal and compensate for the 

unwanted distortions and intermodulation products of the dual-band transmitter. In the 

scenario of multi-band transmitter (dual-band or more) this processing architecture can 

be expanded to multiple processing block fi.)r linearization and distortion compensation 

of multi-band transmitter. 

[0006] In order to obtain samples of the signal from the output of the multi-band 

system, multi-branch or multi-band down converter is required in the feedback loop. 

This feedback loop can be developed using multi-band down conversion unit, multi­

branch down conversion unit, or using subsampling based down conversion unit. 

[0007] In one case, an energy-efficient and low-complex subsampling receiver is 

adopted in the feedback loop of the multi-band linearization architecture. The 

subsampling receiver architecture is designed to concurrently down-convert the 

multiple RF signals through single receiver chain. Using subsampling technique 

simplifies the feedback loop topology, requires fewer number of RF components, and 

reduces the power consumption. 

[0008] Substituting the multi-band or multi-branch receiver feedback loop of the 

linearization topology with subsampling receiver architecture reduces the complexity 

of the system. The subsampling down conversion is not very common as receivers 

because of its insufficient performance in the presence of uncontrolled interfering 

signals. However, in the case of a DPD feedback loop, the problem is different and the 

interfering signals can be controlled such that they will not affect the signal quality. The 

different intermodulation, cross modulation and harmonic products make choosing the 

sampling frequency a complex task in order to avoid any overlap between the down­

converted desired signals and their intermodulation and cross modulation products. 

Therefore, it is imperative to develop an algorithm to select the sampling frequency so 
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that it takes into account all the possible frequencies such that the target signals will not 

be interfered with the undesired product terms. 

SUMMARY OF THE INVENTION 

[0009] In one aspect of the present invention, a concurrent digital multi-band linearizer 

compromises a baseband signal preprocessing block, the baseband signal processing 

block including a digital predistortion unit; a signal up-conversion block, an RF power 

amplification block, the RF power amplification block including the concurrent multi­

band power amplifier; and an RF power combining network. 

[0010] In the description of the invention, a concurrent dual-band amplifier will be 

used. It is noted that a concurrent dual-band power amplifier which includes one 

amplification unit for two frequency bands may be considered in one sense a simple 

and special case of multi-band power amplifiers. 

[0011] In one aspect of the present invention, the feedback loop of the digital 

predistortion consists of multiple RF down-conversion units associated with each ofthe 

frequency band of operation. 

[0012] In another aspect of the present invention, a single feedback loop based on 

subsampling receiver technique is used to down-convert and extract the RF signals form 

all the frequency band at the same time. 

[0013] Further areas ofapplicability of the present invention will become apparent with 

reference to the following drawings, description and claims. It should be understood 

that the detailed description and specific examples, while indicating the preferred 

embodiment of the invention, are intended for purposes of illustration only and are not 

intended to limit the scope of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] The present invention will become more fully understood from the detailed 

description and the accompanying drawings, wherein: 

[0015] Figure l is a block diagram of the dual-band digital predistortion architecture 

according to an exemplary embodiment of the present invention. 

[0016] Figure 2 is an alternate embodiment illustrating a detailed block diagram of the 

architecture of Figure 1, using subsampling based feedback loop. 

[0017] Figure 3 is one embodiment illustrating a detailed block diagram of the 

subsampling receiver architecture of Figure 2. 



[0018] Figure 4A is the fundamental signal representation at the input of the dual-band 

transmitter. 

[0019] Figure 4B is the fundamental signal representation at the output of the dual­

band transmitter and intermodulation terms at the output of the nonlinear transmitter. 

[0020] Figure 5 is dual-band RF signal and the frequency position of the subsampling 

hamwnics. 

[0021] Figure 6 is a flowchart illustrating the steps of the execution of finding the 

possible subsampling frequencies. 

[0022] Figure 7 A is the power spectrum ofthe predistortion results for 880 MHz, using 

dual-band digital prediction technique with dual-branch feedback loop. Spectrums 

marked with circles are the output without linearization, those marked with diamonds 

are the output after linearization, and those marked with solid rectangles are the inputs 

signals. 

[0023] Figure 7B is the power spectrum of the predistortion results for 1978 MHz, 

using dual-band digital prediction technique with dual-branch feedback loop, using the 

same codes as described for Figure 7 A. 

[0024] Figure 8 is the Power spectrum of the output of the dual-band nonlinear 

transmitter including the two fundamental RF signals and their inter-modulation 

products and harmonics. 

[0025] Figure 9 is the Power spectrum of the captured signal using an ADC operating 

at 619.8 MHz sampling frequency. 

[0026] Figure lOA is the power spectrum of the predistortion results for 880 MHz. 

using dual-band digital prediction technique with subsampling feedback loop. 

[0027] Figure l OB is the power spectrum of the predistortion results for 1978 MHz, 

using dual-band digital prediction technique with subsampling feedback loop. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0028] The following description of the preferred embodiment(s) is merely exemplary 

in nature and is in no way intended to limit the invention, its application, or uses. 

[0029] Broadly, an embodiment of the present invention provides multiple branch 

digital predistortion linearization architecture and digital signal processing algorithms 

for impairments-free operation and linearized multi-band transmitter. 

[0030] Refen-ing to Figure 1, the system block diagram of the dual-band linearization 

architecture 100 is displayed. The input signals, xJ and x2, 105 are fed into two distinct 
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predistorters blocks 110. The predistorted signals 115 are converted from digital to 

analog 120 and up-converted 125 to RF frequencies. Then the two RF signals are 

combined 130 and amplified by the power amplifier 135. 

[0031] For digital predistortion linearization and identify the inverse model, the sample 

of the RF signal are captured using dual-band coupler 140. Then the RF signals are 

bandpass filtered 145, frequency down converted 150, digitized using analog-to-digital 

converters 155. The digital output samples 160, the input signals 105 and predistorted 

signals 115 are used in the analyzing stage l 65 fbr nonlinear model identification and 

reverse modeling. 

[0032] The feedback path of the dual-band linearizer requires the use of two down­

conversion stages 150, as well as bandpass filters 145 to remove most of the 

imperfections caused by the power amplifier. The predistorted inputs, Xpdl and x Xpd2, 

115 as well as the output of each band of the PA, y1 and y2, ] 60 are used to generate 

the predistorter signal processing model 1 J 0. The processing model equations of the 

linearization processing algorithm 165 for prediction and compensation of the 

distortions and intermodulations is as follows: 

M-lK-1 k j 

Xpd1(n) = LL L C1,J,k,mx1 (n ···· m)lx1(n - m)l k-ilx2 (n - m)!
m=O k=O jc=O 

M-lK-1 k f 

Xpd2 (n) == LL L C2,j,k,mX2 (n - m)lx2 (n - m)l k-Jjx1 (n ···· m)I
m=-0 k=O j=O 

[0033] Where x1(n) and x2(n) are the input signals, Xpct1(n) and Xptt2(n) are the 

predistorted signals to the input of the dual-band transmitter, c1 J,k,m and c2,1,k,m are the 

indentified model's coefficients, and finally Mis the order of the memory effect and K 

is the order of nonlinearity. 

[0034] Concurrent multi-band receiver architectures require a bandpass filter 145, 

down-conversion stage 150, and ADC 155 for the translation of each RF frequency 

bands to baseband. Using subsampling with a high speed ADC allows the elimination 

of all these components; however, the user needs to make sure that the signals don't 

overlap in the subsampled spectral domain. 

5 



[0035] Sampling multi-bands at the same time also eliminates the time delay taken 

between different band paths caused by the filters. Figure 2 displays the dual-band 

predistortion architecture with a subsampling feedback loop 200. At the feedback loop, 

it consists of optional bandpass filters 245, a track and hold 250, an analog-to-digital 

converter 255, a digital conversion unit 260, and analyzing stage 270. 

[0036] Sampling the band-limited RF signal at frequency rates much lower than the 

carrier frequency, but higher than signal bandwidth folds the RF signal to the lower 

frequencies, where these replicates of the RF signal at baseband or intermediate 

frequencies can be used to reconstruct the baseband signal. To make sure that there is 

no aliasing between the replicas, the subsampling rate should be chosen in the fi)llowing 

range: 

Zfu s; F� s; 2h where 1 s;: n s; [tuj 
n 1-� n-1 . 8 

ls :? 2xB Nyquist rate 
(2) 

[0037] where fi. and fu are the lower and upper frequencies of the band-limited RF 

signal, B =fu-.fL is the signal bandwidth, and n is an integer value. 

[0038] Figure 3 shovvs a general block diagram of subsampling-based receiver 300. It 

consists of RF bandpass filter 305, low-noise amplifier (LNA) 310, subsampling 

receiver 345 including the track and hold (T &H) 320, and ADC 325 followed by 

baseband digital signal processing (DSP) unit 330. The T &H 320 is required to expand 

the analog bandwidth of the receiver and defines the RF range of receiver operation. 

The sampling clock of the T &H 320 and ADC 325 are chosen from (2) to avoid any 

aliasing with the other RF signals. 

[0039] In dual-band operation transmitter with nonlinearity, the first and second bands 

will produce intermodulation, cross modulation and harmonic products. Figure 4 shows 

the power spectrum of the input signal, and the output signal when passed through a 

third order nonlinear system. The input sig11als as two-tone signal around carrier 

frequencies of wI and w2 (Figure 4(a)) the output signals are around carrier frequencies 

of w1 and w2 and the 3rd order intermodulation frequencies of 2 wI- w1 and 2 w2- w1 

(Figure 4(b)). The unwanted intermodulation can. be classified into three groups of 

cross-modulation, in-band intermodulation, and out-of-band intermodulation terms. 
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This latter is usually filtered out before transmission using RF filter to avoid signal 

quality degradation and interference with the signals at the adjacent channels. 

[0040] Now considering two RF signals at carrier frequencies of w2 and w2, with their 

respective bandwidths Bl and B2 as shown in Figure 5, the subsampling frequency, fs, 

must be chosen to ensure that the two signals do not overlap in the subsampled domain. 

Taking into account the subsampling theorem for sampling the multi-band signals and 

fbllowing the neighbor and boundary constraints, an iterative process is used to find all 

the valid subsampling frequencies for the two fundamental frequencies. 

[0041] The, out-of-band intermodulation-modulation, and harmonics generated by the 

fundamental signals are not required fi.1r the predistortion application; therefore, an 

iterative subsampling algorithm has been developed to subsample the RF signals 

without any overlap with the other unwanted RF signals. Figure 6 is the flowchart of 

the developed iterative subsampling algorithm to find the valid subsampling 

frequencies so that the replicas of the wanted RF signals have no overlap with the 

harmonics and intermodulation frequency terms. 

[0042] Referring to Figure 7, there is shown the measured output spectrum of the dual­

band transmitter 170 for three cases: l) without using the dual-band digital pre­

compensator 110, 2) using the dual-band digital pre-compensator 110 3) the input 

signal. The output spectrum of case-2 with digital pre-compensator shows that the 

digital pre-compensator 110 can compensate for the cross-modulation and in-band 

inter-modulation terms introduced by the transmitter nonlinearity. 

[0043] Referring to Figure 8, there is an example of the power spectrum at the output 

of the concurrent dual-band nonlinear transmitter which contains two fundamental RF 

frequencies and their corresponding harmonics and inter-modulation products. 

[0044] As an example for the application of this invention, Figure 9, points up the 

power spectrum after the subsampling feedback loop which shows the two fundamental 

RF signals at 260.2 MHz and 118.6 MHz when the subsampling frequency of 619.8 is 

used following is determination by the developed iterative subsampling algorithm 

illustrated in FIGURE 6. The spectrum in FigureE 9 shows that the harmonics and inter­

modulation terms have no interference with the two desired fundamental signals. 
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[0045] Referring to Figure 10, there is shown the measured output spectrum ofthe dual­

band transmitter 280 fix three cases: 1) without using the dual-band digital pre­

compensator 210, 2) using the dual-band digital pre-compensator 210, 3) the input 

signal. The output spectrum of case-2 with digital pre-compensator shows that the 

digital pre-compensator 210 can compensate for the cross-modulation and in-band 

inter-modulation terms introduced by the transmitter dynamic nonlinearity with 

memory effects. 



Claims 

What is claimed is: 

1. A concurrent multi-band linearized transmitter comprising:

a concurrent digital multi-band predistortion block; 

a concurrent multi-band linearized transmitter connected to said concurrent 

digital multiband predistortion block. 

2. The concurrent multi-band linearized transmitter of claim 1, wherein said

concurrent digital multi-band predistortion block further comprises: 

a plurality of digital baseband signal predistorter blocks; 

an analyzing and modelling stage; and 

a signal observation feedback loop, 

3. The concurrent multi-band linearized transmitter of claim 2, wherein said

plurality of digital baseband signal predistorter blocks further comprises: 

a plurality of inputs, each input corresponding to a single frequency channel; 

a plurality of outputs, each output corresponding to a single frequency 

channel, and each output connected to an input of said concurrent multi-band 

transmitter. 

4. The concurrent multi-band linearized transmitter of claim 2, wherein said analyzing

and modeling stage further comprises: 

a plurality of outputs connected to and updating the parameters of said digital 

baseband signal predistorter block; 

9 



a plurality ofinputs connected to both (a) said outputs of said signal 

observation feedback loop, and (b) to said outputs of said digital baseband signal 

predistorter blocks. 

5. The concurrent multi-band linearized transmitter of claim 2, wherein said

analyzing and modeling stage is further adapted to: 

perform time alignment of complex baseband signals from sampling said 

outputs of said concurrent multi-band transmitter; and 

perform the reconstruction ofthe complex baseband signals from sampling 

said outputs of said concurrent multi-band transmitter. 

6. The concurrent multi-band linearized transmitter of claim 2, wherein said

signal observation feedback loop further is further adapted to: 

down-convert samples of the RF signals at said output of the concurrent 

multi-band transmitter of claim l; and 

extract from said down-converted samples a baseband equivalent for all 

frequency channels. 

7. The concurrent multi-band linearized transmitter of claim 2, wherein said

signal observation feedback loop further comprises for each channel an RF filter; 

A signal down conversion block; and 

an analog-to-digital converter (ADC). 

8. The concurrent multi-band linearized transmitter of claim 2, wherein said

signal observation feedback loop further comprises: 

a single subsampling-based receiver to down-convert samples output from a 

concurrent multi-band transmitter. 



9. The concurrent multi-band linearized transmitter of claim 8, wherein said

single subsampling-based receiver further comprises: 

an RF filter; a track and hold (T &H) block; and an analog-to-digital converter 

(ADC). 



ABSTRACT 

A concurrent multi-band linearized transmitter (CMLT) has a concurrent digital 

multi-band predistortion block (CDMPB) and a concurrent multi-band transmitter 

(CMT) connected to the CDMPB. The CDMPB can have a plurality of digital 

baseband signal predistorter blocks (DBSPBs), an analyzing and modeling (A&M) 

stage, and a signal observation feedback loop. Each DBSPB can have a plurality of 

inputs, each corresponding to a single frequency band ofthe multi-band input signal, 

and its output corresponding to a single frequency band; each output connect 

corresponding to an input of the CMLT. The A&M stage can have a plurality of 

outputs connected to and updating the parameters ofthe DBSPBs, and a plurality of 

inputs connected to either both outputs of the signal observation loop or the output of 

the subsampling loop and to outputs of the DBSPBs. The A&M stage can perform 

signals' time alignment, reconstruction of signals and compute parameters of 

DBSPBs. 
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1claims priority under 35 U.S.C. 119(a)-(d) if a copy of the foreign application that satisfies the certified copy requirement of
37 CFR 1.55 has been filed in the instant patent application; and 3) any U.S. application-as-filed from which benefit is
sought in the instant patent application.

I 
In accordance with 37 CFR 1.14(c), access may be provided to information concerning the date o f  filing this Authorization.

Applicant Information: 

f .. -���:·;��·��·:·::�·��·�·:�t inform�ti�n in this section do::-�:�·:ubstitute for compliance with any requirement of part ;·:�·�itle 37 of CFR
to have an assignment recorded by the Office. 

................... . 
-·-·.-................... , .. _____________ _____, 



Approved for use through 01/31/2014. 0MB 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 ii contains a valid 0MB control number. 
______ .,......... ____ ,,,,,,,,,,,,,, ......... ,,,,,,,-----------,··--••.-•.������·•.-•.�,,,,, __________ --, 

Attorney Docket Number 4207-130-CNT ! 
Application Data Sheet 37 CFR 1. 76 --------- ·----�--·--· 1

Application Number 

Title of Invention I DIGITAL MUL Tl-BAND PREDISTORTION LINEARIZER WITH NONLINEAR SUBSAMPLING ALGORITHM IN 
'---------·-·_j THE FEEDBACK LOOP

-··----··----·-----�·---·

j Applicant 1 
'If the applicant is the inventor (or the .. remaining joint invento

·
r
·
or

·
inve·nfors under 37 CFR 1.45), this section should not be completecC

····· The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person 
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an 
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient 
jproprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be 
lidentified in this section. !\ Cleal' }! 
······--, .. ·················-------

@ Assignee I O Legal Representative under 35 u.s.c. 117 !o Joint Inventor

e._,«son to whom the ;nvento,
_
;'.�i,i;;;ted to arngn. �on who �""'s-�

'.
��'..".mprieta,y ;me,est 

!If applicant is the legal representative, indicate the authority to file the patent application, the inventor is: 1 

���;aln:::::��:;::c�:�d lnve��r

- �

=
� i 

=-.:::-:::-:::-::· -·-·- ·--------

.

-

... -.... -... -... -
1
1 

''''''''''''''''''''' .................................... ·.f 

IP�

x 

-=:·-.. _-___ _,J-:-�:-:-�-1 _N_a_m_e ____ ···-t·T_·�:�me __ j_;::�::, _[Su::. 

_____ ...,.,
Mailing Address Information For Applicant: 

_, ....................... ------· 

--����:;�;�2�
···

---·--------+1-:-�-:-c�-:-:
v

-a:-:-�-:-:-
f

o_�:�;;:�:;�;;�-:-:-:-:-;-�c-\-
N

-�:-2 

1--��:nt,FCA_
···

_
····

_
···

_
····_

�-----�-
-

c_

a

_

lg 

__ 

a

_

ry 
_

_ ··········· ..... ...... _ 1 !::�c:::
nc

�- f �: 1N4 ____ ·-_-_-_-_-: .. -.... -.... -j ....... : 
.... �.�-��=--�-�.�.�.:� ....... _____ 1 ___________ -�-F_

a
_x _

N
_u _

m
_
b

_
e

_r __ 
... ...J .... _________ _

Email Address ! 
=======:::siS<l·::=:::=:::=:::= »=:.::=:::=:: =..:..:=-.....:=�n=-.....:=n..:=···==-·=···=···=···=···=···=·=· = .. ����;;";;";;";;";;";;";;";;";;";;";;";;";;";;"����������� ................. ====== ::=:::=:::=X¢=====»•="':<:<�==-= ··=···=···= ·=· ===� 

! 
jAdditional Applicant Data may be generated within this for m by selecting the Add b utton,

Assignee Information including Non-Applicant Assignee Information: 

,--...-------· ---------------··-··--···········--------· ---········1 I Assignee 1
---------,..........,� ·------------ _____ ____

, 
1
Compiete this section ']fas.siiinee··;;,formation, includir1g

··
;,on

·
-::applicant assignee information, is de.sired to be included on the pateqt 

application publication . An assignee-applicant identified in the "Applicant Information" section will appear on the patent application 
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the 
patent application publication. 

___ ______ ----------�· , 

c���---··_···_···_···_-·_-·_-________ ..................... _______ ····--
--
--············· 

·
-
·
--,---
···· 
.. ��������������.---J 



Approved for use through 01/3112014. 0MB 0651-0032 

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

Under the Paperwork Reduction Act of 1995, no persons are required lo respond to a collection of information unless it contains a valid 0MB control number. 

f·····•• .. ".. .. ..,- .. . ... ··----------..,. ................................................ •.•.•.•········•-,,......--
Attorney Docket Number 4207-130-CNT 

1 

Application Data Sheet 37 CFR 1. 76 
Application Number 

' Title of Invention DIGITAL MUL Tl-BAND PREDISTORTION UNEARIZER WITH NONU NEAR SUBSAMPUNG ALGORITHM IN

l
THE FEEDBACK LOOP 

························-· ............... ----

l If the Assignee or Non-Applicant Assignee is an Organization check here. [] j
l-·····-- .................. ·.=::;:::.=::c···=· =··=

·
=
···
c;;
···
c;;
···
c;;
···
c;;
···
:;;;
·--==::;:::::::========·:;;; ... :;,; ... = .. ··················· ..................... \ ;;;�;;� _ _ I Given Nam

:_ 
-

r
N•m

� 

······· 
1 

Family Name 
I 

Suffix 

- I

Mailing Address .. friformation For Assignee .. including Non-Applicant Assignee: 

1 Address 1 

Address 2 

Signature: 

! NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and
t certifications.

Signature !/KEVIN PILLAY/ I Date (YYYY-MM-DD) l 2017-05-01 
, -----......--- �-------- ' --- l 

�:;;::I!���: may be gen!;;: ::�2::::;selecting !�:;:

on 

�b�
0

._--

4

_--

1

_,

5

_

5

_

9 

__ 
·
_
·· -�I

This collection of information is required by 37 CFR 1. 76. The information is required to obtain or retain a benefit by the public which
is to tile (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This 
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.



Privacy Act Statement 

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

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

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

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

3. 

4. 

5, 

6. 

7. 

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. 

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). 

A record related to an international Application tiled under ihe 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 C o o p eration Treaty. 

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 far review pursuant to the Atomic Energy Act (42 U.S.C. 21 B(c)). 

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or hisiher designee, 
during an inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 

Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 

Acknowledgement Receipt will establish the filing date of the application. 

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

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 

U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 

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

an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 

and of the International Filing Date (Form PCT/RO/1 OS) 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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FILING RECEIPT 

1 11111111 1111 1111 11111 m�m11w�1� 111!� 11111 11111 11111 11111111 

Date Mailed: 05/08/2017 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 

NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

lnventor(s) 

Applicant( s) 

Fadhel M. GHANNOUCHI, Calgary, CANADA; 
Seyed Aidin BASSAM, Calgary, CANADA; 
Mohamed HELAOUI, Calgary, CANADA; 
Andrew KWAN, Calgary, CANADA; 

Fadhel M. GHANNOUCHI, Calgary, CANADA; 

Power of Attorney: None 

Domestic Priority data as claimed by applicant 
This application is a CON of 14/467,642 08/25/2014 PAT 9641204 

which is a CON of 13/274,290 10/14/2011 PAT 8817859 

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 

Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: No 

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 
appropriate. 
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If Required, Foreign Filing License Granted: 05/08/2017 

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

is US 15/583,343 

Projected Publication Date: To Be Determined - pending completion of Corrected Papers 

Non-Publication Request: No 

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

DIGITAL MULTI-BAND PREDISTORTION LINEARIZER WITH NON-LINEAR SUBSAMPLING 
ALGORITHM IN THE FEEDBACK LOOP 

Preliminary Class 

375 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 

effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

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

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO 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-HAL T (1-866-999-4258). 
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GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 

LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 

date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

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

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 

State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 

LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 

if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 

business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800.
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Date Mailed: 05/08/2017 

NOTICE TO FILE CORRECTED APPLICATION PAPERS 

Filing Date Granted 

An application number and filing date have been accorded to this application. The application is informal since 
it does not comply with the regulations for the reason(s) indicated below. Applicant is given TWO MONTHS 
from the date of this Notice within which to correct the informalities indicated below. 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 required item(s) identified below must be timely submitted to avoid abandonment: 

• Replacement drawings in compliance with 37 CFR 1.84 and 37 CFR 1.121 (d) are required. The drawings
submitted are not acceptable because:

• The drawings have a line quality that is too light to be reproduced (weight of all lines and letters must
be heavy enough to permit adequate reproduction) or text that is illegible (reference characters, sheet
numbers, and view numbers must be plain and legible) see 37 CFR 1.84(1) and (p)(1)); See Figure(s) 7A,
7B.

• The drawings submitted to the Office are not electronically reproducible because portions of figures 4B are
missing and/or blurry.

Applicant is cautioned that correction of the above items may cause the specification and drawings page count to 
exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required 
application size fee. 

Items Required To Avoid Processing Delays: 

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for 
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's 
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute 
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the 
expiration of the time period set in the "Notice of Allowability" to avoid abandonment. See 37 CFR 1.53(f). 

• A properly executed inventor's oath or declaration has not been received for the following inventor(s):
Fadhel M. GHANNOUCHI 
Seyed Aidin BASSAM 
Mohamed HELAOUI 
Andrew KWAN 
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Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing 

or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more 
information and a suggested format, see Form PTO/SB/92 and MPEP 512. 

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, including a copy 
of this Notice and selecting the document description "Applicant response to Pre-Exam Formalities Notice". 
https ://sportal. uspto .gov/authenticate/ AuthenticateUserlocal EP F. htm I 

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or 

visit our website at http://www.uspto.gov/ebc. 

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

/ngfissha/ 

Questions about the contents of this notice and the 

requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 

(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.
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National Stage of an International Agglication 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 Agglication 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 
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national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 

the application. 



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER 

15/583,343 

46093 

Kevin Pillay -MOFCO 
1200-427 Laurier Ave. W. 
Ottawa, ON K1 R 7Y2 
CANADA 

FILING OR 3 71 (C) DATE 

05/01/2017 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 

United States Patent and Trademark Office 

Adiliess. COMMISSIO'JER FOR PATENTS 
PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Fadhel M. GHANNOUCHI 4207-130-CNT 

CONFIRMATION NO. 7616 

FORMALITIES LETTER 

1 11111111 1111 1111 11111 11]�!1]!�1!�1!�1! �I� �HI �Ill lllll 11111 11111 1111 1111

Date Mailed: 05/08/2017 

NOTICE TO FILE CORRECTED APPLICATION PAPERS 

Filing Date Granted 

An application number and filing date have been accorded to this application. The application is informal since 
it does not comply with the regulations for the reason(s) indicated below. Applicant is given TWO MONTHS 
from the date of this Notice within which to correct the informalities indicated below. 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 required item(s) identified below must be timely submitted to avoid abandonment: 

• Replacement drawings in compliance with 37 CFR 1.84 and 37 CFR 1.121 (d) are required. The drawings
submitted are not acceptable because:

• The drawings have a line quality that is too light to be reproduced (weight of all lines and letters must
be heavy enough to permit adequate reproduction) or text that is illegible (reference characters, sheet
numbers, and view numbers must be plain and legible) see 37 CFR 1.84(1) and (p)(1)); See Figure(s) 7A,
7B.

• The drawings submitted to the Office are not electronically reproducible because portions of figures 4B are
missing and/or blurry.

Applicant is cautioned that correction of the above items may cause the specification and drawings page count to 
exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required 
application size fee. 

Items Required To Avoid Processing Delays: 

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for 
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's 
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute 
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the 
expiration of the time period set in the "Notice of Allowability" to avoid abandonment. See 37 CFR 1.53(f). 

• A properly executed inventor's oath or declaration has not been received for the following inventor(s):
Fadhel M. GHANNOUCHI 
Seyed Aidin BASSAM 
Mohamed HELAOUI 
Andrew KWAN 
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Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing 

or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more 
information and a suggested format, see Form PTO/SB/92 and MPEP 512. 

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, including a copy 
of this Notice and selecting the document description "Applicant response to Pre-Exam Formalities Notice". 
https ://sportal. uspto .gov/authenticate/ AuthenticateUserlocal EP F. htm I 

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or 

visit our website at http://www.uspto.gov/ebc. 

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

/ngfissha/ 

Questions about the contents of this notice and the 

requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 

(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant(s): 

Assignee: 

Title: 

Serial No.: 

Examiner: 

Docket No.: 

Fadhel Ghannouchi et al 

DIGITAL MULTI-BAND PREDISTORTION LINEARIZER WITH 
NONLINEAR SUBSAMPLING ALGORITHM IN THE FEEDBACK 
LOOP 
15/583,343 Filing Date: 05/01/2017 

4207-130-CNT 

Group Art Unit: 

Customer No.: 46093 

July 7, 2017 

RESPONSE TO NOTICE TO FILE CORRECTED APPLICATION PAPERS 

Dear Sir: 

This is in response to the Notice dated 05/08/2015. Please consider the following: 

Amendments to the Drawings begin on page 2; 

Remarks begin on page 3. 
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Amendments to the Drawings: 

Please replace the drawing sheets containing Figures 4A,4B,5 and Figures 7 A, 7B with 

corresponding new drawing sheets, each labelled, "Replacement sheet" and submitted herewith. 

The replacement sheets are to correct blurry lines and reference characters. No new matter has 

been added. 
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REMARKS 

Applicant provides herewith two (2) sheets ofreplacement figures containing Figure 1, 2 and 3 

to be substituted for the corresponding drawing sheets on file. 

Respectfully submitted, 

/Kevin Pillay/ 

Kevin Pillay 
Registration No. 41559 
Agent of Record 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 15/583,343 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE 
N/A N/A N/A 70 N/A (37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE 
N/A N/A N/A 300 N/A (37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE 
N/A N/A N/A 360 N/A (37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 
9 (37 CFR 1.16(i)) 

minus 20= X 40 = 0.00 OR 

INDEPENDENT CLAIMS 
1 minus 3 = X 210 = 0.00 (37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 O ($155 for small entity) for each additional 0.00 
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C. 

41 (a)(1 )(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 730 TOTAL 

APPLICATION AS AMENDED - PART II 
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(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 
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z 
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.. 
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� (37 CFR 1.16(i)) 
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� Application Size Fee (37 CFR 1.16(s)) 
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TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 
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** 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 found in the appropriate box in column 1. 
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FILING OR 3 71 (C) DATE 
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Ul\TfED STATES DEPA RTME'IT OF COMMERCE 

United States Patent and Trademark Office 

Adiliess. COMMISSIO'JER FOR PATENTS 
PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Fadhel M. GHANNOUCHI 4207-130-CNT 

CONFIRMATION NO. 7616 

FORMALITIES LETTER 

Date Mailed: 07/11/2017 

NOTICE OF INCOMPLETE REPLY (NONPROVISIONAL) 

Filing Date Granted 

The U.S. Patent and Trademark Office has received your reply on 07/07/2017 to the Notice to File Missing Parts 
(Notice) mailed 05/08/2017 and it has been entered into the nonprovisional application. The reply, however, 
does not include the following items required in the Notice. A complete reply must be timely filed to prevent 
ABANDONMENT of the above-identified application. Replies should be mailed to: Mail Stop Missing Parts, 
Commissioner for Patents, P.O. Box 1450, Alexandria VA 22313-1450. 

Applicant is given TWO MONTHS from the date of the Notice to File Missing Parts (Notice) mailed 05/08/2017 
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). 

Items Required to Avoid Abandonment: 

The required items noted below SHOULD be filed along with any items required above. The filing date of this 

nonprovisional application will be the date of receipt of the items required above. 

The application is informal since it does not comply with the regulations for the reason(s) indicated below. 

The required item(s) identified below must be timely submitted to avoid abandonment: 

• Replacement drawings in compliance with 37 CFR 1.84 and 37 CFR 1.121 (d) are required. The drawings

submitted are not acceptable because:

• The drawings have a line quality that is too light to be reproduced (weight of all lines and letters must

be heavy enough to permit adequate reproduction) or text that is illegible (reference characters, sheet
numbers, and view numbers must be plain and legible) see 37 CFR 1.84(1) and (p)(1)); See Figure(s) 7A,
7B.

• The drawings submitted to the Office are not electronically reproducible because portions of figures 4B are

missing and/or blurry.

Applicant is cautioned that correction of the above items may cause the specification and drawings page count to 
exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required 
application size fee. 

Items Required To Avoid Processing Delays: 

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for 
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's 

page 1 of 2 



oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute 
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the 
expiration of the time period set in the "Notice of Allowability" to avoid abandonment. See 37 CFR 1.53(f). 

• A properly executed inventor's oath or declaration has not been received for the following inventor(s):
Fadhel M. GHANNOUCHI 
Seyed Aidin BASSAM 
Mohamed HELAOUI 
Andrew KWAN 

Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing 

or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more 
information and a suggested format, see Form PTO/SB/92 and MPEP 512. 

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, including a copy 
of this Notice and selecting the document description "Applicant response to Pre-Exam Formalities Notice". 
https ://sportal. uspto .gov/authenticate/ AuthenticateUserlocal EP F. htm I 

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or 

visit our website at http://www.uspto.gov/ebc. 

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

/dtdinh/ 

Questions about the contents of this notice and the 

requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 

(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant(s): 

Assignee: 

Title: 

Serial No.: 

Examiner: 

Docket No.: 

Dear Sir: 

Fadhel Ghannouchi et al 

DIGITAL MULTI-BAND PREDISTORTION LINEARIZER WITH 
NONLINEAR SUBSAMPLING ALGORITHM IN THE FEEDBACK 
LOOP 
15/583,343 Filing Date: 05/01/2017 

4207-130-CNT 

Group Art Unit: 

Customer No.: 46093 

RESPONSE TO NOTICE OF INCOMPLETE REPLY 

September 7, 2017 

This is in response to the Notice dated 07/11/2017. Please consider the following: 

Amendments to the Drawings begin on page 2; 

Remarks begin on page 3. 
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Amendments to the Drawings: 

Please replace the drawing sheets containing Figures 4A,4B,5 and Figures 7 A, 7B with 

corresponding new drawing sheets, each labelled, "Replacement sheet" and submitted herewith. 

The replacement sheets are to correct blurry lines and characters. No new matter has been 

added. 
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REMARKS 

Applicant provides herewith two (2) sheets of replacement figures containing Figures 4A, 4B, 5 

and 7 A, 7B to be substituted for the corresponding drawing sheets on file. 

Respectfully submitted, 

/Kevin Pillay/ 

Kevin Pillay 
Registration No. 41559 
Agent of Record 

-3 of 3-
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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). 

Items Required to Avoid Abandonment: 

The required items noted below SHOULD be filed along with any items required above. The filing date of this 

nonprovisional application will be the date of receipt of the items required above. 

The application is informal since it does not comply with the regulations for the reason(s) indicated below. 

The required item(s) identified below must be timely submitted to avoid abandonment: 

• Replacement drawings in compliance with 37 CFR 1.84 and 37 CFR 1.121 (d) are required. The drawings

submitted are not acceptable because:

• The drawings have a line quality that is too light to be reproduced (weight of all lines and letters must

be heavy enough to permit adequate reproduction) or text that is illegible (reference characters, sheet
numbers, and view numbers must be plain and legible) see 37 CFR 1.84(1) and (p)(1)); See Figure(s) 7A,
7B.

• The drawings submitted to the Office are not electronically reproducible because portions of figures 4B are

missing and/or blurry.

Applicant is cautioned that correction of the above items may cause the specification and drawings page count to 
exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required 
application size fee. 

Items Required To Avoid Processing Delays: 

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for 
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's 
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oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute 
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the 
expiration of the time period set in the "Notice of Allowability" to avoid abandonment. See 37 CFR 1.53(f). 

• A properly executed inventor's oath or declaration has not been received for the following inventor(s):
Fadhel M. GHANNOUCHI 
Seyed Aidin BASSAM 
Mohamed HELAOUI 
Andrew KWAN 

Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing 

or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more 
information and a suggested format, see Form PTO/SB/92 and MPEP 512. 

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, including a copy 
of this Notice and selecting the document description "Applicant response to Pre-Exam Formalities Notice". 
https ://sportal. uspto .gov/authenticate/ AuthenticateUserlocal EP F. htm I 

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or 

visit our website at http://www.uspto.gov/ebc. 

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

/dtdinh/ 

Questions about the contents of this notice and the 

requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 

(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.
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Electronic Patent Application Fee Transmittal 

Application Number: 15583343 

Filing Date: 01-May-2017

Title of Invention: 
DIGITAL MULTI-BAND PREDISTORTION LINEARIZER WITH NON-LINEAR 
SUBSAMPLING ALGORITHM IN THE FEEDBACK LOOP 

First Named Inventor/Applicant Name: Fadhel M. GHANNOUCHI 

Filer: Kevin Pillay 

Attorney Docket Number: 4207-130-CNT 

Filed as Small Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

LATE FILING FEE FOR OATH OR DECLARATION 2051 1 70 70 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 



Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Extension - 2 months with $0 paid 2252 1 300 300 
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Total in USO($) 370 
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EFSID: 30292644 

Application Number: 15583343 

International Application Number: 
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Title of Invention: 
DIGITAL MULTI-BAND PREDISTORTION LINEARIZER WITH NON-LINEAR 
SUBSAMPLING ALGORITHM IN THE FEEDBACK LOOP 

First Named Inventor/Applicant Name: Fadhel M. GHANNOUCHI 

Customer Number: 46093 

Filer: Kevin Pillay 

Filer Authorized By: 

Attorney Docket Number: 4207-130-CNT 

Receipt Date: 07-SEP-2017

Filing Date: 01-MA Y-2017

Time Stamp: 11:13:29 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 
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Payment Type CARD 
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RAM confirmation Number 090717INTEFSW11161200 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 

Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 

Acknowledgement Receipt will establish the filing date of the application. 

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

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 

U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 

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

an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 

and of the International Filing Date (Form PCT/RO/1 OS) 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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FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Fadhel M. GHANNOUCHI 4207-130-CNT 

CONFIRMATION NO. 7616 

WITHDRAWAL NOTICE 

1 11111111 1111 1111 lllll ll]�!l]!�l!�l!�Hl!UHll lllll 11111 11111 1111 1111

Date Mailed: 09/12/2017 

Letter Regarding a New Notice and/or the Status of the Application 

If a new notice or Filing Receipt is enclosed, applicant may disregard the previous notice mailed on 

07/11/2017. The time period for reply runs from the mail date of the new notice. Within the time period 

for reply, applicant is required to file a reply in compliance with the requirements set forth in the new 

notice to avoid abandonment of the application. 

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web. 

https://sportal. uspto.gov/authenticate/ AuthenticateU serLocalEPF .html 

For more information about EFS-Web please call the USPTO Electronic Business Center at 

1-866-217-9197 or visit our website at http://www.uspto.gov/ebc.

If the reply is not filed electronically via EFS-Web, the reply must be accompanied by a copy of 

the new notice. 

If the Office previously granted a petition to withdraw the holding of abandonment or a petition to 

revive under 37 CPR 1.137, the status of the application has been returned to pending status. 

/ebekele/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 15/583,343 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE 
N/A N/A N/A 70 N/A (37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE 
N/A N/A N/A 300 N/A (37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE 
N/A N/A N/A 360 N/A (37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 
9 (37 CFR 1.16(i)) 

minus 20= X 40 = 0.00 OR 

INDEPENDENT CLAIMS 
1 minus 3 = X 210 = 0.00 (37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 O ($155 for small entity) for each additional 0.00 
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C. 

41 (a)(1 )(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 730 TOTAL 

APPLICATION AS AMENDED - PART II 

OTHER THAN 

(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT RATE($) ADDITIONAL RATE($) ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR 
z 
w Total Minus 

.. 
= 

OR 
� (37 CFR 1.16(i)) 

X = X = 

0 
Independent ... = 

z Minus 
X = OR X = 

w 
(37CFR 1.16(h)) 

� Application Size Fee (37 CFR 1.16(s)) 
<( 

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

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT RATE($) ADDITIONAL RATE($) ADDITIONAL 

AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR 
z 
w Total Minus 

.. 
= 

X = OR 
� (37 CFR 1.16(i)) 

X = 

0 Independent Minus 
... 

= 

z X = OR X = 

w (37CFR 1.16(h)) 

� Application Size Fee (37 CFR 1.16(s)) 
<( 

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

TOTAL 
OR 

TOTAL 
ADD'L FEE ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. 
** 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 found in the appropriate box in column 1. 
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UNIT 

2631 

FIL FEE REC'D 
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ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

4207-130-CNT 9 1 

CONFIRMATION NO. 7616 

FILING RECEIPT 

1 11111111 1111 1111 11111 m�m11wiu�u�, 11111 11111 11111 1111 1111

Date Mailed: 09/12/2017 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 

in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 

NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

lnventor(s) 

Applicant( s) 

Fadhel M. GHANNOUCHI, Calgary, CANADA; 
Seyed Aidin BASSAM, Calgary, CANADA; 
Mohamed HELAOUI, Calgary, CANADA; 
Andrew KWAN, Calgary, CANADA; 

Fadhel M. GHANNOUCHI, Calgary, CANADA; 

Power of Attorney: None 

Domestic Priority data as claimed by applicant 
This application is a CON of 14/467,642 08/25/2014 PAT 9641204 

which is a CON of 13/274,290 10/14/2011 PAT 8817859 

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

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

Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: No 

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 

appropriate. 
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If Required, Foreign Filing License Granted: 05/08/2017 

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

is US 15/583,343 

Projected Publication Date: To Be Determined - pending completion of Corrected Papers 

Non-Publication Request: No 

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

DIGITAL MULTI-BAND PREDISTORTION LINEARIZER WITH NON-LINEAR SUBSAMPLING 
ALGORITHM IN THE FEEDBACK LOOP 

Preliminary Class 

375 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 

effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

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

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO 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-HAL T (1-866-999-4258). 
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GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 

LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 

date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

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

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 

State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 

LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 

if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 

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

APPLICATION NUMBER 

15/583,343 

46093 

Kevin Pillay - NUA-IP 
503-85 Range Road
Ottawa, ON K1 N 8J6
CANADA

FILING OR 3 71 (C) DATE 

05/01/2017 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 

United States Patent and Trademark Office 

Adiliess. COMMISSIO'JER FOR PATENTS 
PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Fadhel M. GHANNOUCHI 4207-130-CNT 

CONFIRMATION NO. 7616 

FORMALITIES LETTER 

1 11111111 1111 1111 11111 ll]�!l]!�l!�l!�Hl�Hil�] 11111 11111 11111 IIII IIII

Date Mailed: 09/12/2017 

NOTICE TO FILE CORRECTED APPLICATION PAPERS 

Filing Date Granted 

An application number and filing date have been accorded to this application. The application is informal since 
it does not comply with the regulations for the reason(s) indicated below. Applicant is given TWO MONTHS 
from the date of this Notice within which to correct the informalities indicated below. 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 required item(s) identified below must be timely submitted to avoid abandonment: 

• Replacement drawings in compliance with 37 CFR 1.84 and 37 CFR 1.121 (d) are required. The drawings
submitted are not acceptable because:

• The drawings must be reasonably free from erasures and must be free from alterations, overwriting,
interlineations, folds, and copy marks. See Figure(s) 4B.

Applicant is cautioned that correction of the above items may cause the specification and drawings page count to 
exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required 
application size fee. 

SUMMARY OF FEES DUE: 

The fee(s) required within TWO MONTHS from the date of this Notice to avoid abandonment is/are itemized 
below. Small entity discount is in effect. If applicant is qualified for micro entity status, an acceptable Certification 
of Micro Entity Status must be submitted to establish micro entity status. (See 37 CFR 1.29 and forms 
PTO/SB/15A and 15B.) 

• $( 70) previous unapplied payment amount.
• $-70 TOTAL FEE BALANCE DUE.

(A previous payment of$ 70 will be applied to the additional fees indicated above.) 

Items Required To Avoid Processing Delays: 

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for 
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's 
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute 
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the 
expiration of the time period set in the "Notice of Allowability" to avoid abandonment. See 37 CFR 1.53(f). 

• A properly executed inventor's oath or declaration has not been received for the following inventor(s):
Fadhel M. GHANNOUCHI 
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Seyed Aidin BASSAM 

Mohamed HELAOUI 
Andrew KWAN 

Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing 

or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more 
information and a suggested format, see Form PTO/SB/92 and MPEP 512. 

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, including a copy 
of this Notice and selecting the document description "Applicant response to Pre-Exam Formalities Notice". 
https ://sportal. uspto .gov/authenticate/ AuthenticateUserlocal EP F. htm I 

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or 

visit our website at http://www.uspto.gov/ebc. 

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

/ebekele/ 

Questions about the contents of this notice and the 

requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 

(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER 

15/583,343 

46093 
Kevin Pillay - NUA-IP 
503-85 Range Road
Ottawa, ON K1 N 8J6
CANADA

FILING OR 3 71 (C) DATE 

05/01/2017 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 

United States Patent and Trademark Office 

Adiliess. COMMISSIO'JER FOR PATENTS 
PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Fadhel M. GHANNOUCHI 4207-130-CNT 

CONFIRMATION NO. 7616 

WITHDRAWAL NOTICE 

1 11111111 1111 1111 lllll ll]�!l]!�l!�l!�Hl!UHll lllll 11111 11111 1111 1111

Date Mailed: 09/12/2017 

Letter Regarding a New Notice and/or the Status of the Application 

If a new notice or Filing Receipt is enclosed, applicant may disregard the previous notice mailed on 

05/08/2017. The time period for reply runs from the mail date of the new notice. Within the time period 

for reply, applicant is required to file a reply in compliance with the requirements set forth in the new 

notice to avoid abandonment of the application. 

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web. 

https://sportal. uspto.gov/authenticate/ AuthenticateU serLocalEPF .html 

For more information about EFS-Web please call the USPTO Electronic Business Center at 

1-866-217-9197 or visit our website at http://www.uspto.gov/ebc.

If the reply is not filed electronically via EFS-Web, the reply must be accompanied by a copy of 

the new notice. 

If the Office previously granted a petition to withdraw the holding of abandonment or a petition to 

revive under 37 CPR 1.137, the status of the application has been returned to pending status. 

/ebekele/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant(s): 

Assignee: 

Title: 

Serial No.: 

Examiner: 

Docket No.: 

Fadhel Ghannouchi et al 

DIGITAL MULTI-BAND PREDISTORTION LINEARIZER WITH 
NONLINEAR SUBSAMPLING ALGORITHM IN THE FEEDBACK 
LOOP 
15/583,343 Filing Date: 05/01/2017 

4207-130-CNT 

Group Art Unit: 

Customer No.: 46093 

November 10, 2017 

RESPONSE TO NOTICE TO FILE CORRECTED APPLICATION PAPERS 

Dear Sir: 

This is in response to the Notice mailed 09/12/2017. Please consider the following: 

Amendments to the Drawings begin on page 2; 

Remarks begin on page 3. 
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Amendments to the Drawings: 

Please replace the drawing sheets containing Figures 4A,4B,5 with corresponding new drawing 

sheet, labelled, "Replacement sheet" and submitted herewith. The replacement sheet is to 

remove copy marks. No new matter has been added. 
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REMARKS 

Applicant provides herewith one (1) sheet ofreplacement figures containing Figures 4A, 4B, 5 to 

be substituted for the corresponding drawing sheet on file. No fee payment is submitted herewith 

as a previous unapplied fee payment is to be applied to the fees required as indicated in the 

Notice. 

Respectfully submitted, 

/Kevin Pillay/ 

Kevin Pillay 
Registration No. 41559 

Agent of Record 
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Replacement Sheet 

Figure 4A 
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Electronic Patent Application Fee Transmittal 

Application Number: 15583343 

Filing Date: 01-May-2017

Title of Invention: 
DIGITAL MULTI-BAND PREDISTORTION LINEARIZER WITH NON-LINEAR 
SUBSAMPLING ALGORITHM IN THE FEEDBACK LOOP 

First Named Inventor/Applicant Name: Fadhel M. GHANNOUCHI 

Filer: Kevin Pillay 

Attorney Docket Number: 4207-130-CNT 

Filed as Small Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

LATE FILING FEE FOR OATH OR DECLARATION 2051 1 70 70 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 



Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 70 



Electronic Acknowledgement Receipt 

EFSID: 30919092 

Application Number: 15583343 

International Application Number: 

Confirmation Number: 7616 

Title of Invention: 
DIGITAL MULTI-BAND PREDISTORTION LINEARIZER WITH NON-LINEAR 
SUBSAMPLING ALGORITHM IN THE FEEDBACK LOOP 

First Named Inventor/Applicant Name: Fadhel M. GHANNOUCHI 

Customer Number: 46093 

Filer: Kevin Pillay 

Filer Authorized By: 

Attorney Docket Number: 4207-130-CNT 

Receipt Date: 1 0-NOV-2017 

Filing Date: 01-MA Y-2017

Time Stamp: 16:09:40 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 

Number Message Digest Part /.zip (if appl.) 

387836 

4207-130-
1 

Applicant Response to Pre-Exam 
CNT _ResponseToNoticeCorrect no 3 

Formalities Notice 
edPapers_ 1o_10_2017.pdf f1 b3db8cdcb97c81c69d86f18b5d4269 366 

94e8f 

Warnings: 



Information: 

304111 

2 
Applicant Response to Pre-Exam Replacement_Drawings_fig4. 

no 1 
Formalities Notice pdf 

d d4e6d 2b680d 9 5 797 3a5 c03 26fd 0 1 e065 9d 

c2345 

Warnings: 

Information: 

30010 

3 Fee Worksheet (5B06) fee-info.pdf no 2 
5 f9 Sc904 542 7f25 6b8ca3a4 2 4 3 a91 9e bd8af 

SafS 

Warnings: 

Information: 

Total Files Size (in bytes) 721957 

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 Agglications 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 Agglication 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 Agglication 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 181 O), a Notification of the International Application Number 

and of the International Filing Date (Form PCT/RO/1 OS) 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. 



Document code: WFEE 

MTEKLEMI 

Visa 

United States Patent and Trademark Office 
Sales Receipt for Accounting Date: 11/14/2017 

RF #30204983 MailroomDt:11/14/2017 15583343 

Credit Card Refund Total: $70.00 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER 

15/583,343 

46093 

Kevin Pillay - NUA-IP 
503-85 Range Road
Ottawa, ON K1 N 8J6

CANADA

FILING OR 3 71 (C) DATE 

05/01/2017 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 

United States Patent and Trademark Office 

Adiliess. COMMISSIO'JER FOR PATENTS 
PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Fadhel M. GHANNOUCHI 4207-130-CNT 

CONFIRMATION NO. 7616 

INFORMAL NOTICE 

1 11111111 1111 1111 11111 ll]�!l]!�l!�l!�UH!ljj�I] 11111 11111 11111 IIII 1111

Date Mailed: 11/16/2017 

INFORMATIONAL NOTICE TO APPLICANT 

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for 
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's 
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute 
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the 
expiration of the time period set in the "Notice of Allowability" to avoid abandonment. See 37 CFR 1.53(f). 

The item(s) indicated below are also required and should be submitted with any reply to this notice to avoid 
further processing delays. 

• A properly executed inventor's oath or declaration has not been received for the following inventor(s):
Fadhel M. GHANNOUCHI 
Seyed Aidin BASSAM 
Mohamed HELAOUI 
Andrew KWAN 

Questions about the contents of this notice and the 

requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 

(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/mabebe/ 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION 

NUMBER 

15/583,343 

46093 

FILING or 

37l(c)DATE 

05/01/2017 

Kevin Pillay - NUA-IP 

503-85 Range Road
Ottawa, ON K1 N 8J6
CANADA

GRPART 

UNIT 

2631 

FIL FEE REC'D 

800 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 

Adiliess. COMMISSIO'JER FOR PATENTS 
PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

4207-130-CNT 9 1 

CONFIRMATION NO. 7616 

UPDATED FILING RECEIPT 

1 11111111 1111 1111 11111 m�m11wiu�u,�� 11111 11111 11111 1111 1111

Date Mailed: 11/16/2017 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 

in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 

NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

lnventor(s) 

Applicant( s) 

Fadhel M. GHANNOUCHI, Calgary, CANADA; 
Seyed Aidin BASSAM, Calgary, CANADA; 
Mohamed HELAOUI, Calgary, CANADA; 
Andrew KWAN, Calgary, CANADA; 

Fadhel M. GHANNOUCHI, Calgary, CANADA; 

Power of Attorney: None 

Domestic Priority data as claimed by applicant 
This application is a CON of 14/467,642 08/25/2014 PAT 9641204 

which is a CON of 13/274,290 10/14/2011 PAT 8817859 

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

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

Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: No 

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 

appropriate. 
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If Required, Foreign Filing License Granted: 05/08/2017 

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

is US 15/583,343 

Projected Publication Date: 02/22/2018 

Non-Publication Request: No 

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

DIGITAL MULTI-BAND PREDISTORTION LINEARIZER WITH NON-LINEAR SUBSAMPLING 
ALGORITHM IN THE FEEDBACK LOOP 

Preliminary Class 

375 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 

effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

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

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO 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-HAL T (1-866-999-4258). 
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GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 

LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 

date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

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

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
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Application/Control Number: 15/583,343 
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The present application is being examined under the pre-AIA first to invent 

provisions. 

DETAILED ACTION 

Claim Rejections - 35 USC § 102 

Page 2 

The following is a quotation of the appropriate paragraphs of pre-AIA 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.

Claims 1 - 6 are rejected under pre-AIA 35 U.S.C. 102b as being anticipated by 

Suzuki et al (US 2005/0168283). 

Regarding claim 1, Suzuki et al teach a concurrent multi-band linearized 

transmitter comprising: a concurrent digital multi-band predistortion block (see figure 6, 

component 100); a concurrent multi-band linearized transmitter connected to said 

concurrent digital multi-band predistortion block (see figure 6). 

Regarding claim 2, which inherits the limitations of claim 1, Suzuki et al further 

teach wherein said concurrent digital multi-band predistortion block further comprises: a 

plurality of digital baseband signal predistorter blocks (see figure 6, component 100); an 

analyzing and modeling stage (see figure 6, component 31 )); and a signal observation 

feedback loop (see figure 6, feedback loop). 

Regarding claim 3, which inherits the limitations of claim 2, Suzuki et al further 

teach wherein said plurality of digital baseband signal predistorter blocks further 

comprises: a plurality of inputs (see figure 6), each input corresponding to a single 
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frequency channel (see figure 6); a plurality of outputs, each output corresponding to a 

single frequency channel, and each output connect to an input of said concurrent multi­

band transmitter (see figure 6). 

Regarding claim 4, which inherits the limitations of claim 2, Suzuki et al further 

teach wherein said analyzing and modeling stage further comprises: a plurality of 

outputs connected to and updating the parameters of said digital baseband signal 

predistorter block (see figure 6, component 31 ); and a plurality of inputs connected to 

both (a) said outputs of said signal observation feedback loop (see figure 6), and (b) to 

said outputs of said digital baseband signal predistorter blocks (see figure 6). 

Regarding claim 5, which inherits the limitations of claim 2, Suzuki et al further 

teach wherein said analyzing and modeling stage is further adapted to: perform time 

alignment of the complex baseband signals from sampling said outputs of said 

concurrent multi-band transmitter (see figure 6); and perform the reconstruction of the 

complex baseband signals from sampling said outputs of the said concurrent multi-band 

transmitter (see figure 6). 

Regarding claim 6, which inherits the limitations of claim 2, Suzuki et al further 

teach wherein said signal observation feedback loop is further adapted to: down-convert 

samples of the RF signals at said output of the concurrent multi-band transmitter of 

claim 1; and extract from said down-converted samples a baseband equivalent for all 

frequency channels (see figure 6 and paragraph 0028). 
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The following is a quotation of the appropriate paragraphs of pre-AIA 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 -

(e) the invention was described in (1) an application for patent, published under section
122(b), by another filed in the United States before the invention by the applicant for patent or
(2) a patent granted on an application for patent by another filed in the United States before
the invention by the applicant for patent, except that an international application filed under
the treaty defined in section 351 (a) shall have the effects for purposes of this subsection of an
application filed in the United States only if the international application designated the United
States and was published under Article 21 (2) of such treaty in the English language.

Claims 1 - 9 are rejected under pre-AIA 35 U.S.C. 102(e) as being anticipated by 

Fuller (US 8,391,809). 

Regarding claim 1, Fuller teaches a concurrent multi-band linearized transmitter 

(see figure 1 and 2) comprising: a concurrent digital multi-band predistortion block (see 

figure 1, component 101); a concurrent multi-band linearized transmitter connected to 

said concurrent digital multi band predistortion block (see figure 1 ). 

Regarding claim 2, which inherits the limitations of claim 1, Fuller further teaches 

wherein said concurrent digital multi-band predistortion block (see figure 1 and 2) further 

comprises: a plurality of digital baseband signal predistorter blocks (see figure 1, 

components 102 - 106); an analyzing and modelling stage (see figure 1, component 

108); and a signal observation feedback loop (see figure 1, Component 105, 108). 

Regarding claim 3, which inherits the limitations of claim 2, Fuller further teaches 

wherein said plurality of digital baseband signal predistorter blocks (see figure 1 )further 

comprises: a plurality of inputs, each input corresponding to a single frequency channel 

(see figure 1, plurality of inputs); a plurality of outputs, each output corresponding to a 
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single frequency channel, and each output connected to an input of said concurrent 

multi-band transmitter (see plurality of outputs Y1 (n) ... Ym(n) ). 

Regarding claim 4, which inherits the limitations of claim 2, Fuller further teaches 

wherein said analyzing and modeling stage further comprises: a plurality of outputs 

connected to and updating the parameters of said digital baseband signal predistorter 

block (see component 108 outputting plurality of coefficients and component 208 in 

figure 2); a plurality of inputs connected to both (a) said outputs of said signal 

observation feedback loop, and (b) to said outputs of said digital baseband signal 

predistorter blocks (see figure 1 and 2). 

Regarding claim 5, which inherits the limitations of claim 2, Fuller further teaches 

wherein said analyzing and modeling stage (see figure 2) is further adapted to: perform 

time alignment of complex baseband signals from sampling said outputs of said 

concurrent multi-band transmitter (see figure 2, component 242); and perform the 

reconstruction of the complex baseband signals from sampling said outputs of said 

concurrent multi-band transmitter (see figure 2). 

Regarding claim 6, which inherits the limitations of claim 2, Fuller further teaches 

wherein said signal observation feedback loop further is further adapted to: down­

convert samples of the RF signals at said output of the concurrent multi-band 

transmitter of claim 1 (see figure 2, component 230, or figure 1, component 130); and 

extract from said down-converted samples a baseband equivalent for all frequency 

channels (see figure 1 and 2). 
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Regarding claim 7, which inherits the limitations of claim 2, Fuller further teaches 

wherein said signal observation feedback loop further comprises for each channel an 

RF filter (see figure 2, component 246); A signal down conversion block (see figure 2, 

component 230, or figure 1, component 130); and an analog-to-digital converter (ADC) 

(see figure 2, component 244). 

Regarding claim 8, which inherits the limitations of claim 2, Fuller further teaches 

wherein said signal observation feedback loop further comprises: a single subsampling­

based receiver to down-convert samples output from a concurrent multi-band 

transmitter (see figure 2, component 244). 

Claim Rejections - 35 USC § 103 

The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis 

for all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described
as set forth in section 102 of this title, if the differences between the subject matter sought to
be patented and the prior art are such that the subject matter as a whole would have been
obvious at the time the invention was made to a person having ordinary skill in the art to which
said subject matter pertains. Patentability shall not be negatived by the manner in which the
invention was made.

Claims 7 - 9 are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable 

over Suzuki et al (US 2005/0168283). 

Regarding claim 7, Suzuki et al does not expressly teach a single down 

conversion block. However using single down conversion block is within the scope of 

one of ordinary skilled in the art. 
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subsampling receiver. However using single subsampling receiver is within the scope of 

one of ordinary skilled in the art. 

Claim 9 is rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over 

Fuller (US 8,391,809). 

Regarding claim 9, which inherits the limitations of claim 2, Fuller et al further 

teaches wherein said single subsampling-based receiver further comprises: an RF filter 

(see figure 2, component 246); and an analog-to-digital converter (ADC) (see figure 2, 

component 244). Fuller is silent on a track and hold (T&H) block. However using a track 

and hold (T&H) block is within the scope of one of ordinary skilled in the art. At the time 

the invention was made, it would be obvious to an ordinary skilled in the art to a track 

and hold (T&H) block in Fullers predistortion system. Applicant has not disclosed that a 

track and hold (T&H) block provides an advantage, is used for a particular purpose, or 

solves a stated problem. Therefore it would be obvious to an ordinary skilled in the art to 

modify Fuller to obtain the inventions as specified in claim 9. 

Conclusion 

Examiner's Note: Examiner has cited particular columns and line numbers in the 

references applied to the claims above for the convenience of the applicants. Although 

the specified citations are representative of the teachings of the art and are applied to 

specific limitations within the individual claim, other passages and figures may apply as 
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well. It is respectfully requested from the applicants in preparing responses, to fully 

consider the references in their entirety as potentially teaching all or part of the claimed 

invention, as well as the context of the passage as taught by the prior art or disclosed 

by the Examiner. 

In the case of amending the claimed invention, Applicant is respectfully 

requested to indicate the portion(s) of the specification which dictate(s) the structure 

relied on for proper interpretation and also to verify and ascertain the meets and bounds 

of the claimed invention. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to JAISON JOSEPH whose telephone number is (571 )272-

6041. The examiner can normally be reached on M-F 9:00 - 5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Sam K. Ahn can be reached on (571) 272-3044. The fax phone number for 

the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

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

/Jaison Joseph/ 
Primary Examiner, Art Unit 2633 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER 

15/583,343 

46093 

Kevin Pillay - NUA-IP 
503-85 Range Road
Ottawa, ON K1 N 8J6
CANADA

FILING OR 3 71 (C) DATE 

05/01/2017 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 

United States Patent and Trademark Office 

Adiliess. COMMISSIO'JER FOR PATENTS 
PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Fadhel M. GHANNOUCHI 4207-130-CNT 

CONFIRMATION NO. 7616 

PUBLICATION NOTICE 

Title:DIGITAL MULTI-BAND PREDISTORTION LINEARIZER WITH NON-LINEAR SUBSAMPLING ALGORITHM 
IN THE FEEDBACK LOOP 

Publication No.US-2018-0054225-A 1 
Publication Date:02/22/2018 

NOTICE OF PUBLICATION OF APPLICATION 

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

The publication may be accessed through the 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 USPTO's 
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800) 
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

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

the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through 
the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application 

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

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

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 
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UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

15/583,343 05/01/2017 

46093 7590 

Kevin Pillay - NU A-IP 
503-85 Range Road
Ottawa, ON KIN 8J6
CANADA

09/06/2018 

FIRST NAMED INVENTOR 

Fadhel M. GHANNOUCHI 

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 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

4207-130-CNT 7616 

EXAMINER 

JOSEPH, JAISON 

ART UNIT PAPER NUMBER 

2633 

NOTIFICATION DATE DELIVERY MODE 

09/06/2018 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

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

kpillay. ot@ gmail. com 
kpillay@nuaipservices.com 

PTOL-90A (Rev. 04/07) 



Application No. 

Notice of Abandonment 
15/583,343 
Examiner 

JAISON JOSEPH 

Applicant(s) 

GHANNOUCHI ET AL. 
Art Unit 

2633 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­

Th is application is abandoned in view of: 

1. 1:8] Applicant's failure to timely file a proper reply to the Office letter mailed on 16 January 2018.

(a) D A reply was received on __ (with a Certificate of Mailing or Transmission dated __ ), which is after the expiration of the
period for reply (including a total extension of time of __ month(s)) which expired on __ . 

(b) DA proposed reply was received on __ , but it does not constitute a proper reply under 37 CFR 1.113 to the final rejection.

(A proper reply under 37 CFR 1.113 to a final rejection consists only of: (1) a timely filed amendment which places the 
application in condition for allowance; (2) a timely filed Notice of Appeal (with appeal fee); or (3) if this is utility or plant 
application, a timely filed Request for Continued Examination (RCE) in compliance with 37 CFR 1.114. Note that RC Es are not 
permitted in design applications.) 

(c) D A reply was received on __ but it does not constitute a proper reply, or a bona fide attempt at a proper reply, to the non-final
rejection. See 37 CFR 1.85(a) and 1.111. (See explanation in box 7 below). 

(d) 1:8] No reply has been received.

2. D Applicant's failure to timely pay the required issue fee and publication fee, if applicable, within the statutory period of three months
from the mailing date of the Notice of Allowance (PTOL-85). 

(a) D The issue fee and publication fee, if applicable, was received on __ (with a Certificate of Mailing or Transmission dated
__ ), which is after the expiration of the statutory period for payment of the issue fee (and publication fee) set in the Notice of 
Allowance (PTOL-85). 

(b) D The submitted fee of$ __ is insufficient. A balance of$ __ is due.

The issue fee required by 37 CFR 1.18 is $ __ . The publication fee, if required by 37 CFR 1.18(d), is$ __ . 

(c) D The issue fee and publication fee, if applicable, has not been received.

3.0 Applicant's failure to timely file corrected drawings as required by, and within the three-month period set in, the Notice of 
Allowability (PT0-37). 

(a) D Proposed corrected drawings were received on __ (with a Certificate of Mailing or Transmission dated __ ), which is after
the expiration of the period for reply. 

(b) D No corrected drawings have been received.

4. D The letter of express abandonment which is signed by the attorney or agent of record or other party authorized under 37 CFR
1.33(b). See 37 CFR 1.138(b). 

5. D The letter of express abandonment which is signed by an attorney or agent (acting in a representative capacity under 37 CFR
1.34) upon the filing of a continuing application. 

6. D The decision by the Board of Patent Appeals and Interference rendered on __ and because the period for seeking court review
of the decision has expired and there are no allowed claims. 

7. D The reason(s) below:

/JAISON JOSEPH/ 
Primary Examiner, Art Unit 2633 

Petitions to revive under 37 CFR 1.137, or requests to withdraw the holding of abandonment under 37 CFR 1.181, should be promptly filed to minimize 
any neqative effects on patent term. 
U.S. Patent and Trademark Office 

PTOL-1432 (Rev. 07-14) Notice of Abandonment Part of Paper No. 20180901 



PTO/SB/22 (03-13) 
Approved for use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

Docket Number (Optional) 

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) 
4207-130-CNT

Application Number 
15/583,343 I 

Filed 05/01/201 7
For 

DIGITAL MUL Tl-BAND PREDISTORTION LINEARIZER WITH NON-LINEAR SUBSAMPLING ALGORITHM IN THE FEEDBACK LOOP 

Art Unit 
2633 I 

Examiner Jaison Joseph
This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above-identified application. 

The requested extension and fee are as follows (check time period desired and enter the appropriate fee below): 

Fee Small Entit:t Fee Micro Entit:t Fee 

□ One month (37 CFR 1.17(a)(1)) $200 $100 $50 $ 

□ Two months (37 CFR 1.17(a)(2)) $600 $300 $150 $ 

0 Three months (37 CFR 1.17(a)(3)) $1,400 $700 $350 $ 700

□ Four months (37 CFR 1.17(a)(4)) $2,200 $1,100 $550 $ 

□ Five months (37 CFR 1.17(a)(5)) $3,000 $1,500 $750 $ 

0 Applicant asserts small entity status. See 37 CFR 1.27. 

□
Applicant certifies micro entity status. See 37 CFR 1.29.
Form PTO/SB/15A or B or equivalent must either be enclosed or have been submitted previously. 

□ A check in the amount of the fee is enclosed.

□ Payment by credit card. Form PTO-2038 is attached. 

□ The Director has already been authorized to charge fees in this application to a Deposit Account.

□ The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to
Deposit Account Number

0 Payment made via EFS-Web. 

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. 

I am the 

□ applicant/inventor. 

□ assignee of record of the entire interest. See 37 CFR 3. 71. 37 CFR 3. 73(b) statement is enclosed (Form PTO/SB/96). 

0 attorney or agent of record. Registration number 41559

□ attorney or agent acting under 37 CFR 1.34. Registration number

/Kevin Pillay/ 02/17/2019 

Signature Date 

Kevin Pillay 61 3 614-7146 

Typed or printed name Telephone Number 
NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Submit 
multiple forms if more than one signature is required, see below*. 

□ * Total of 1 forms are submitted. 
This collection of information Is required by 37 CFR 1.136(a). 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 take 6 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 .0. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 



Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements of 

the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) 
furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the 

U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or 
patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not be able to 

process and/or examine your submission, which may result in termination of proceedings or abandonment of the 

application or expiration of the patent. 

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

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of

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

Freedom of Information Act.
2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence

to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

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

the Member with respect to the subject matter of the record.
4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having

need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of

records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. 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 U.S.C.

218(c)).
7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General

Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's
responsibility to recommend improvements in records management practices and programs, under authority of

44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing
inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such

disclosure shall not be used to make determinations about individuals.
8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of

the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record

was filed in an application which became abandoned or in which the proceedings were terminated and which
application is referenced by either a published application, an application open to public 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.



Electronic Patent Application Fee Transmittal 

Application Number: 15583343 

Filing Date: 01-May-2017

Title of Invention: 
DIGITAL MULTI-BAND PREDISTORTION LINEARIZER WITH NON-LINEAR 
SUBSAMPLING ALGORITHM IN THE FEEDBACK LOOP 

First Named Inventor/Applicant Name: Fadhel M. GHANNOUCHI 

Filer: Kevin Pillay 

Attorney Docket Number: 4207-130-CNT 

Filed as Small Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 



Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension - 3 months with $0 paid 2253 1 700 700 

Miscellaneous: 

Total in USO($) 700 



Electronic Acknowledgement Receipt 

EFSID: 35173802 

Application Number: 15583343 

International Application Number: 

Confirmation Number: 7616 

Title of Invention: 
DIGITAL MULTI-BAND PREDISTORTION LINEARIZER WITH NON-LINEAR 
SUBSAMPLING ALGORITHM IN THE FEEDBACK LOOP 

First Named Inventor/Applicant Name: Fadhel M. GHANNOUCHI 

Customer Number: 46093 

Filer: Kevin Pillay 

Filer Authorized By: 

Attorney Docket Number: 4207-130-CNT 

Receipt Date: 17-FEB-2019

Filing Date: 01-MA Y-2017

Time Stamp: 09:08:10 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $700 

RAM confirmation Number 021919INTEFSW09101000 

Deposit Account 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 



File Listing: 

Document 
Document Description File Name 
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RESPONSE TO OFFICE ACTION 

This is in response to the Office Action dated 01/16/2018. Please consider the following: 

Amendments to the Claims are reflected in the Listing of Claims which begins on 

page 2; 

Remarks begin on page 6. 
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Amendments To The Claims 

Listing of Claims 

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

application: 

1. (Currently amended) A eoneurrent multi band linearized transmitter comprising:

a eoneurrent digital multi band predistortion signal predistorter block including digital

baseband signal predistorters effecting predistortion of concurrent input signals to output 

predistorted signals; 

a power amplifier block a eoneurrent multi band linearized transmitter connected to -sai-4 

eoneurrent digital multiband predistortion bloek. amplify the predistorted signals; and 

an analyzing and modelling stage receiving first feedback signals taken from an output of 

the power amplifier, and second feedback signals taken from the predistorted signals and using 

the first feedback and the second feedback signals in the analyzing and modelling stage to model 

a nonlinearity in the power amplifier, wherein the digital baseband signal predistorters are 

updated by the analyzing and modelling stage. 

2. (Currently amended) The eoneurrent multi band linearized transmitter of claim 1,

wherein said concurrent digital multi-band predistortion block further comprises: 

a plurality of the digital baseband signal predistorters each corresponding to a respective 

channel bloeks; 

an analyzing and modelling stage; and 

a signal observation feedback loop for generating said first feedback signals. 

3. (Currently amended) The eoneurrent multi band linearized transmitter of claim 2,

wherein said plurality of digital baseband signal predistorter.§. bloeks further comprises: 

a plurality of inputs, each input corresponding to a single frequency channel; and 
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a plurality of outputs, each output corresponding to a single frequency channel, and each 

output connected to an input of s-ai-4-�concurrent multi-band transmitter. 

4. (Currently amended) The concurrent multi band linearized transmitter of claim 2,

wherein said analyzing and modeling stage further comprises: 

a plurality of outputs connected to and updatingupdate the parameters of said digital 

baseband signal predistorter.§.--blook:; and 

a plurality of inputs connected to both� (a) s-ai-4-outputs of said signal observation 

feedback loop comprising said first feed back signals, and (b) to s-ai-4-outputs of said digital 

baseband signal predistorter blocks.block. 

5. (Currently amended) The concurrent multi band linearized transmitter of claim 2,

wherein said analyzing and modeling stage is further adapted to: 

perform time alignment of complex baseband signals from sampling said outputs of said 

concurrent multi band transmitterfirst and second feedback signals; and 

perform the-reconstruction of the complex baseband signals from said sampling. 

sampling said outputs of said concurrent multi band transmitter. 

6. (Currently amended) The concurrent multi band linearized transmitter of claim 2,

wherein said signal observation feedback loop further is further adapted to: 

said first feed back signals corresponding to a baseband equivalent for all frequency 

channels and wherein the baseband equivalent signals being extracted from down-converted 

samples of RF signals output from said power amplifier blockdown convert samples of the RF 

signals at said output of the concurrent multi band transmitter of claim 1; and 

3 



e�ctraet from said dowH eoHYerted samples a basebaHd equi1raleHt for all frequeHey 

ehaHHels. 

7. (Currently amended) The eoHeurreHt multi baHd linearized transmitter of claim 2,

wherein said signal observation feedback loop further comprises a plurality of channels, fef-each 

channel comprising: 

an RF filter; 

A-�signal down conversion block; and

an analog-to-digital converter (ADC). 

8. (Currently amended) The eoHeurreHt multi baHd linearized transmitter of claim 2,

wherein said signal observation feedback loop further comprises: 

a single sub sampling-based receiver to down-convert samples output from a eoHeurreHt 

multi baHd trnHsmittersaid power amplifier block. 

9. (Currently amended) The eoHeurreHt multi baHd linearized transmitter of claim 8,

wherein said single subsampling-based receiver further comprises: 

an RF filter; a track and hold (T&H) block; and an analog-to-digital converter (ADC). 

10. (New) A method for linearizing a transmitter, said method comprising:

effecting predistortion of concurrent input signals to output predistorted signals using a

digital signal predistorter block including digital baseband signal predistorters; 

amplifying the predistorted signals using a power amplifier block; 

receiving in an analyzing and modelling stage first feedback signals taken from an output 

of the power amplifier, and second feedback signals taken from the predistorted signals; and 
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using the first feedback and the second feedback signals in the analyzing and modeling 

stage to model a nonlinearity in the power amplifier, wherein the digital baseband signal 

predistorters are updated by the analyzing and modelling stage. 
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REMARKS 

Independent claim 1 has been amended to better define the subject matter. Dependent claims 2-9 

have been amended to conform to the amendments to claim 1. 

New independent method claim 10 has been added. 

No new matter has been added by the amendments. 

Claim Rejections -35 USC§ 102 

1. Claims 1-6 are rejected under 35 U.S.C. 102b as being anticipated by Suzuki.

Independent claim 1 has been amended to recite amongst others the features of "second feed 

back signals taken from the predistorted signals and using the first feedback and the second 

feedback signals in the analyzing and modelling stage to model a nonlinearity in the power 

amplifier". 

While Suzuki describes a digital predistortion circuit 100 (Fig.6) outputting predistorted signals 

from combiner 14A in the predistortion circuit, there is no teaching or suggestion of a feedback 

signal being taken from the predistorted signals. Claim 1 as amended recites "second feed back 

signals taken from the predistorted signals". Suzuki does not recite this second feedback signal. 

Furthermore, claim 1 as amended recites an "analyzing and modelling stage to model a 

nonlinearity in the power amplifier". The Action equates the controller 31 of Suzuki to the 

analyzing and modelling stage in the subject claims. Applicant disagrees. As described in 

Suzuki the controller 31 outputs signals that control the vector adjusters in the predistortion 

circuit 100 in such a manner as to minimize the 3rd and 5th -order distortion components. As 

stated in par. [0038] "signal detector 28 detects the 3rd- and 5th-order distortions produced by 

the power amplifier 25 in connection with the transmission signals T1 and T2 and applies the 

detected output signals to the controller 31. The controller 31 controls the vector adjusters V3-1, 

V5-1 and V3-2, V5-2 in such a manner as to minimize the detected 3rd- and 5th-order 
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distortions". In other words controller 31 maintains the vector adjusters in an "as-initialized" 

state (par.[0024]). Applicant submits that the controller 31 in Suzuki does not "model a 

nonlinearity of the amplifier" nor does the controller 31 provide an "analyzing and modelling 

stage". Accordingly, Suzuki neither teaches nor suggests an "analyzing and modelling stage to 

model a nonlinearity in the power amplifier", as recited in amended claim 1. 

Based on at least the above differences, Suzuki cannot anticipate claim 1 as amended nor claims 

2-9 dependent thereon. Accordingly, the rejection of claims 1-6 under 35 U.S.C. 102(b) is

overcome. Withdrawal of the rejection is requested. 

11. Claims 1-9 are rejected under 35 U.S.C. 102(e) as being anticipated by Fuller

Fuller does not teach or suggest an "an analyzing and modelling stage receiving first feedback signals 

taken from an output of the power amplifier, and second feedback signals taken from the predistorted 

signals" as recited in amended claim 1. As shown in Figure 1 and Figure 2 of Fuller the feedback 

signals are taken from i) the undistorted input signals and ii) the output of the amplifier. Fuller does not 

teach or suggest "feedback signals taken from the predistorted signals" as recited in amended claim 1. It 

follows also that Fuller cannot disclose an "analyzing and modelling stage" as recited in amended claim 

1. Accordingly, applicant submits that for at least the above discussed reasons claim 1 is

patentable over Fuller and the rejection of claim 1 and claims 2-9 dependent thereon is 

overcome. Withdrawal of the rejection is requested. 

Claim Rejections -35 USC§ 103 

1. Claims 7-9 are rejected under 35 U.S.C. 103a as being unpatentable over Suzuki.

Based on at least the above discussion Applicant submits that amended independent claim 1 is 

allowable over Suzuki, therefore claims 7-9 which depend thereon are also allowable, rendering 

the rejection moot. Withdrawal of the rejection is requested. 

11. Claim 9 is rejected under 35 U.S.C. 103a as being unpatentable over Fuller.
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Based on at least the above discussion Applicant submits that amended independent claim 1 is 

allowable over Fuller, therefore claim 9 which depends thereon is also allowable, rendering the 

rejection moot. Withdrawal of the rejection is requested. 

CONCLUSION 

In view of the amendments and remarks set forth herein, the application is believed to be in 

condition for allowance and a notice to that effect is solicited. Nonetheless, should any issues 

remain that might be subject to resolution through a telephonic interview, the examiner is 

requested to telephone the undersigned at 613 614 7146 

Respectfully submitted, 

/Kevin Pillay/ 
Kevin Pillay 
Registration No. 41559 
Agent of Record 
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Approved for use through 01/31/2018. 0MB 0651-0035 

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

Under the Paperwork Reduction Act of 1995, no person is required to respond to a collection of information unless it displays a valid 0MB control number 

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO 

I hereby revoke all previous powers of attorney given in the application identified in the attached 

statement under 37 CFR 3.73(c). 

I hereby appoint: 

EJ Practitioners associated with Customer Number: 
146093

IOR 

□ Practitioner(s) named below (if more than ten patent practitioners are to be named, then a customer number must be used):

Name Registration Name Registration 
Number Number 

As attorney(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Office (USPTO) in connection with 
any and all patent applications assigned Q!JJy to the undersigned according to the USPTO assignment records or assignment documents 
attached to this form in accordance with 37 CFR 3.73(c). 

Please change the correspondence address for the application identified in the attached statement 

under 37 CFR 3.73(c) to: 

EJ The address associated with Customer Number: 

OR 

□ 
Firm or individual name 

Address 

City 

Country 

Telephone 

Assignee name and address: 
G Fadhel M. hannouchi

46093 

State 

Email 

2500 UNIVERSITY DRIVE N.W. , Calgary, Canada, T2N1 N4 

I Zip 

A copy of this form, together with a statement under 37 CFR 3.73(c) (Form PTO/AIA/96 or equivalent) is required to be 

filed in each application in which this form is used. The statement under 37 CFR 3.73(c) may be completed by one of the 

practitioners appointed in this form, and must identify the application in which this Power of Attorney is to be filed. 

SIGNATURE of Assignee of Record 

The individual whose signature and title is supplied below is authorized to act on behalf of the assignee.

Signature /Fadhel Ghannouchi/ 
Name Fadhel M. Ghannouchi 
Title Dr. 

Date 02/17/2019 

Telephone 

This collection of information is required by 37 CFR 1.31, 1.32, and 1.33. The information is required to obtain or retain a benefit by the public, which is to update 

(and by the USPTO to process) the file of a patent or reexamination proceeding. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This 

collection is estimated to take 18 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, ca/11-800-PT0-9199 and select option 2. 
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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 (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records

may be disclosed to the Department of Justice to determine whether disclosure of these records is
required by the Freedom of Information Act.

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

the course of settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has

requested assistance from the Member with respect to the subject matter of the record.
4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency

having need for the information in order to perform a contract. Recipients of information shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

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

Property Organization, pursuant to the Patent Cooperation Treaty.
6. 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 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's

responsibility to recommend improvements in records management practices and programs, under
authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA

regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C.

151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to
the public if the record was filed in an application which became abandoned or in which the proceedings

were terminated and which application is referenced by either a published application, an application
open to public 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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STATEMENT UNDER 37 CFR 3.73(c) 

Applicant!Patent Owner: _F_a_d_h_e_l _M_.G_h_a_n_n_o_uc_h_i _________________ _ _ _ _ _ _ _ _  _

Application No./Patent No.: 151583 ,343 Filed/Issue Date: __ _ _ _ _ _ _ _ _ _ __

Titled: DIGITAL MULTI-BAND PREDISTORTION LINEARIZER WITH NON-LINEAR SUBSAMPLING ALGORITHM IN THE FEEDBACK LOOP

____________________ ,a __________________________ _ 
(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.) 

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below): 

1. 0 The assignee of the entire right, title, and interest.

2. D An assignee of less than the entire right, title, and interest (check applicable box):

LJ The extent (by percentage) of its ownership interest is __ _ _ __ %. Additional Statement(s) by the owners 
holding the balance of the interest must be submitted to account for 100% of the ownership interest. 

D There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire 
right, title and interest are: 

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire 
right, title, and interest. 

3. D The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire 
right, title, and interest. 

4. D The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below): 

A. 0 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 __ _ _ __ , Frame _ _ _ _ __ , or for which a copy 
thereof is attached. 

B. D 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. 

[Page 1 of 2] 
This collection of information is required by 37 CFR 3.73(b). 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 take 12 minutes to complete, including 

gathering, preparing, and submitting the completed application form to the US PTO. 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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STATEMENT UNDER 37 CFR 3.73(c) 

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. 

4. 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. 

5. 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. 

6. 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. 

D Additional documents in the chain of title are listed on a supplemental sheet(s). 

0 As required by 37 CFR 3. 73(c)(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, to record the assignment 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. 

/kevin pillay/ 

Signature 

Kevin Pillay 
Printed or Typed Name 

[Page 2 of 2] 

02/17/2019 

Date 

41559 

Title or Registration Number 



Privacy Act Statement 

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

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

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

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

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

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

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

6. 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 U.S.C. 218(c)).

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

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

DIGITAL MULTI-BAND PREDISTORTION LINEARIZER WITH NON-LINEAR 

SUBSAMPLING ALGORITHM IN THE FEEDBACK LOOP 

15/583,343 

Joseph, Jaison 

4207-130-CNT 

Filing Date: 05/01/2017 

Group Art Unit: 2633 

Customer No.: 46093 
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February 17, 2019 

RESPONSE TO OFFICE ACTION 

This is in response to the Office Action dated 01/16/2018. Please consider the following: 

Amendments to the Claims are reflected in the Listing of Claims which begins on 

page 2; 

Remarks begin on page 6. 
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Amendments To The Claims 

Listing of Claims 

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

application: 

1. (Currently amended) A eoneurrent multi band linearized transmitter comprising:

a eoneurrent digital multi band predistortion signal predistorter block including digital

baseband signal predistorters effecting predistortion of concurrent input signals to output 

predistorted signals; 

a power amplifier block a eoneurrent multi band linearized transmitter connected to -sai-4 

eoneurrent digital multiband predistortion bloek. amplify the predistorted signals; and 

an analyzing and modelling stage receiving first feedback signals taken from an output of 

the power amplifier, and second feedback signals taken from the predistorted signals and using 

the first feedback and the second feedback signals in the analyzing and modelling stage to model 

a nonlinearity in the power amplifier, wherein the digital baseband signal predistorters are 

updated by the analyzing and modelling stage. 

2. (Currently amended) The eoneurrent multi band linearized transmitter of claim 1,

wherein said concurrent digital multi-band predistortion block further comprises: 

a plurality of the digital baseband signal predistorters each corresponding to a respective 

channel bloeks; 

an analyzing and modelling stage; and 

a signal observation feedback loop for generating said first feedback signals. 

3. (Currently amended) The eoneurrent multi band linearized transmitter of claim 2,

wherein said plurality of digital baseband signal predistorter.§. bloeks further comprises: 

a plurality of inputs, each input corresponding to a single frequency channel; and 
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a plurality of outputs, each output corresponding to a single frequency channel, and each 

output connected to an input of s-ai-4-�concurrent multi-band transmitter. 

4. (Currently amended) The concurrent multi band linearized transmitter of claim 2,

wherein said analyzing and modeling stage further comprises: 

a plurality of outputs connected to and updatingupdate the parameters of said digital 

baseband signal predistorter.§.--blook:; and 

a plurality of inputs connected to both� (a) s-ai-4-outputs of said signal observation 

feedback loop comprising said first feed back signals, and (b) to s-ai-4-outputs of said digital 

baseband signal predistorter blocks.block. 

5. (Currently amended) The concurrent multi band linearized transmitter of claim 2,

wherein said analyzing and modeling stage is further adapted to: 

perform time alignment of complex baseband signals from sampling said outputs of said 

concurrent multi band transmitterfirst and second feedback signals; and 

perform the-reconstruction of the complex baseband signals from said sampling. 

sampling said outputs of said concurrent multi band transmitter. 

6. (Currently amended) The concurrent multi band linearized transmitter of claim 2,

wherein said signal observation feedback loop further is further adapted to: 

said first feed back signals corresponding to a baseband equivalent for all frequency 

channels and wherein the baseband equivalent signals being extracted from down-converted 

samples of RF signals output from said power amplifier blockdown convert samples of the RF 

signals at said output of the concurrent multi band transmitter of claim 1; and 
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e�ctraet from said dowH eoHYerted samples a basebaHd equi1raleHt for all frequeHey 

ehaHHels. 

7. (Currently amended) The eoHeurreHt multi baHd linearized transmitter of claim 2,

wherein said signal observation feedback loop further comprises a plurality of channels, fef-each 

channel comprising: 

an RF filter; 

A-�signal down conversion block; and

an analog-to-digital converter (ADC). 

8. (Currently amended) The eoHeurreHt multi baHd linearized transmitter of claim 2,

wherein said signal observation feedback loop further comprises: 

a single sub sampling-based receiver to down-convert samples output from a eoHeurreHt 

multi baHd trnHsmittersaid power amplifier block. 

9. (Currently amended) The eoHeurreHt multi baHd linearized transmitter of claim 8,

wherein said single subsampling-based receiver further comprises: 

an RF filter; a track and hold (T&H) block; and an analog-to-digital converter (ADC). 

10. (New) A method for linearizing a transmitter, said method comprising:

effecting predistortion of concurrent input signals to output predistorted signals using a

digital signal predistorter block including digital baseband signal predistorters; 

amplifying the predistorted signals using a power amplifier block; 

receiving in an analyzing and modelling stage first feedback signals taken from an output 

of the power amplifier, and second feedback signals taken from the predistorted signals; and 
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using the first feedback and the second feedback signals in the analyzing and modeling 

stage to model a nonlinearity in the power amplifier, wherein the digital baseband signal 

predistorters are updated by the analyzing and modelling stage. 
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REMARKS 

Independent claim 1 has been amended to better define the subject matter. Dependent claims 2-9 

have been amended to conform to the amendments to claim 1. 

New independent method claim 10 has been added. 

No new matter has been added by the amendments. 

Claim Rejections -35 USC§ 102 

1. Claims 1-6 are rejected under 35 U.S.C. 102b as being anticipated by Suzuki.

Independent claim 1 has been amended to recite amongst others the features of "second feed 

back signals taken from the predistorted signals and using the first feedback and the second 

feedback signals in the analyzing and modelling stage to model a nonlinearity in the power 

amplifier". 

While Suzuki describes a digital predistortion circuit 100 (Fig.6) outputting predistorted signals 

from combiner 14A in the predistortion circuit, there is no teaching or suggestion of a feedback 

signal being taken from the predistorted signals. Claim 1 as amended recites "second feed back 

signals taken from the predistorted signals". Suzuki does not recite this second feedback signal. 

Furthermore, claim 1 as amended recites an "analyzing and modelling stage to model a 

nonlinearity in the power amplifier". The Action equates the controller 31 of Suzuki to the 

analyzing and modelling stage in the subject claims. Applicant disagrees. As described in 

Suzuki the controller 31 outputs signals that control the vector adjusters in the predistortion 

circuit 100 in such a manner as to minimize the 3rd and 5th -order distortion components. As 

stated in par. [0038] "signal detector 28 detects the 3rd- and 5th-order distortions produced by 

the power amplifier 25 in connection with the transmission signals T1 and T2 and applies the 

detected output signals to the controller 31. The controller 31 controls the vector adjusters V3-1, 

V5-1 and V3-2, V5-2 in such a manner as to minimize the detected 3rd- and 5th-order 
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distortions". In other words controller 31 maintains the vector adjusters in an "as-initialized" 

state (par.[0024]). Applicant submits that the controller 31 in Suzuki does not "model a 

nonlinearity of the amplifier" nor does the controller 31 provide an "analyzing and modelling 

stage". Accordingly, Suzuki neither teaches nor suggests an "analyzing and modelling stage to 

model a nonlinearity in the power amplifier", as recited in amended claim 1. 

Based on at least the above differences, Suzuki cannot anticipate claim 1 as amended nor claims 

2-9 dependent thereon. Accordingly, the rejection of claims 1-6 under 35 U.S.C. 102(b) is

overcome. Withdrawal of the rejection is requested. 

11. Claims 1-9 are rejected under 35 U.S.C. 102(e) as being anticipated by Fuller

Fuller does not teach or suggest an "an analyzing and modelling stage receiving first feedback signals 

taken from an output of the power amplifier, and second feedback signals taken from the predistorted 

signals" as recited in amended claim 1. As shown in Figure 1 and Figure 2 of Fuller the feedback 

signals are taken from i) the undistorted input signals and ii) the output of the amplifier. Fuller does not 

teach or suggest "feedback signals taken from the predistorted signals" as recited in amended claim 1. It 

follows also that Fuller cannot disclose an "analyzing and modelling stage" as recited in amended claim 

1. Accordingly, applicant submits that for at least the above discussed reasons claim 1 is

patentable over Fuller and the rejection of claim 1 and claims 2-9 dependent thereon is 

overcome. Withdrawal of the rejection is requested. 

Claim Rejections -35 USC§ 103 

1. Claims 7-9 are rejected under 35 U.S.C. 103a as being unpatentable over Suzuki.

Based on at least the above discussion Applicant submits that amended independent claim 1 is 

allowable over Suzuki, therefore claims 7-9 which depend thereon are also allowable, rendering 

the rejection moot. Withdrawal of the rejection is requested. 

11. Claim 9 is rejected under 35 U.S.C. 103a as being unpatentable over Fuller.
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Based on at least the above discussion Applicant submits that amended independent claim 1 is 

allowable over Fuller, therefore claim 9 which depends thereon is also allowable, rendering the 

rejection moot. Withdrawal of the rejection is requested. 

CONCLUSION 

In view of the amendments and remarks set forth herein, the application is believed to be in 

condition for allowance and a notice to that effect is solicited. Nonetheless, should any issues 

remain that might be subject to resolution through a telephonic interview, the examiner is 

requested to telephone the undersigned at 613 614 7146 

Respectfully submitted, 

/Kevin Pillay/ 
Kevin Pillay 
Registration No. 41559 
Agent of Record 
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DETAILED ACTION 

Notice of Pre-A/A or A/A Status 

The present application is being examined under the pre-AIA first to invent 

provisions. 

Response to Arguments 
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Applicant's arguments with respect to claims 1 - 10 have been considered but 

are moot because the arguments do not apply to any of the references being used in 

the current rejection. 

Regarding independent claims, Applicant's arguments directed toward newly 

amended limitations, which was not present in the previous rejection. Furthermore 

newly made amendments have changed the scope of the claims. However, upon further 

consideration, a new ground(s) of rejection is made in view Suzuki et al (US 

2005/0162225) in view of Kim et al (US 2012/0154038). 

With respect all other claims the Applicant makes same argument as the 

argument applied to claim 1. Therefore, the same response applied to the argument 

with respect to independent claims above is applied here. 

Claim Rejections - 35 USC§ 112 

The following is a quotation of the first paragraph of 35 U.S.C. 112(a): 

(a) IN GENERAL.-The specification shall contain a written description of the

invention, and of the manner and process of making and using it, in s uch full, clear, concise, 

and exact terms as to enable anyperson skilled in the art to which it pertains, or with which it 

is most nearlyconnected, to make and use the same, and shall set forth the best mode 
contemplated by the inventor or joint inventor of carrying out the invention. 

The following is a quotation of the first paragraph of pre-AIA 35 U.S.C. 112: 
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The specifications hall contain a written description of the invention, and of the 

manner and process of making and using it, in s uch full, clear, concise, and exact terms as to 
enable any person skilled in the art to which it pertains, or with which it is most nearly 

connected, to make and use the same, and shall set forth the best mode contemplated bythe 

inventor of carrying out his invention. 
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Claim 5 rejected under 35 U.S.C. 112(a) or 35 U.S.C. 112 (pre-AIA), first 

paragraph, as failing to comply with the written description requirement. The claim(s) 

contains subject matter which was not described in the specification in such a way as to 

reasonably convey to one skilled in the relevant art that the inventor or a joint inventor, 

or for pre-AIA the inventor(s), at the time the application was filed, had possession of 

the claimed invention. 

Regarding claim 5, claim recite the limitations "sam piing said first and second 

feedback signals". However, present specification only disclose sampling the first 

feedback signal. There is no mention in the original specification about sampling the 

second feedback signal. Therefore, the claim contains subject matter which was not 

described in the specification in such a way as to reasonably convey to one skilled in 

the relevant art that the inventor or a joint inventor, or for pre-AIA the inventor(s), at the 

time the application was filed, had possession of the claimed invention. 

Claim Rejections - 35 USC § 103 

The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis 

for all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identicallydisclosedor described
as set forth in section 102, if the differences between the subject matter sought to be patented

and the prior art are s uch that the subject matter as a whole would have been obvious at the

time the invention was made to a person having ordinaryskill in the art to which said subject

matter pertains. Patentabilityshall not be negatived by the manner in which the invention was
made.
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Page 4 

Regarding claim 1, Suzuki et al teach a linearized transmitter (see figure 5) 

comprising; a digital signal predistortion block (see figure 6, component digital 

predistortion circuit) including digital baseband predistorters effecting predistortion of 

concurrent input signals to output predistorted signals (see figure 6, Digital predistorer); 

a power amplifier block connected to amplify the predistorted signals (see 6, component 

28 Power amplifier); and an analyzing and modeling stage (see figure 6, Digital 

predistorer) receiving first feedback signals taken from an output of the power amplifier 

(see figure 6, the feedback path), and using the first feedback signals in analyzing and 

modelling stage to model a nonlinearity in power amplifier (see figure 6, Digital 

predistorer), wherein the digital baseband signal predistorters are updated by the 

analyzing and modelling stage (see figure 6) Suzuki et al does not expressly disclose a 

second feedback signal from the output pf the predistorter. However, in analogous art, 

Kim et al teach a digital predistortion block perform the predistortion based on the first 

feedback from the output of the power amplifier and a second feedback from the output 

of the predistorters (see figure 2 (feedback from PA and DPD and paragraph 0070). 

Therefore, it would have been obvious to an ordinary skilled in the art at the time the 

invention was made to use second feedback for determining DPD values. The 

motivation or suggestion to do so is to accurately compensate the power amplifier 

distortions. 
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Regarding claim 2, which inherits the limitations of claim 1, Suzuki et al in view of 

Kim et al further teach wherein said concurrent digital multi-band predistortion block 

further comprises: a plurality of digital baseband signal predistorter each corresponding 

to respective channel (see figure 6, component 100); and a signal observation feedback 

loop for generating said first feedback signals (see figure 6, feedback loop). 

Regarding claim 3, which inherits the limitations of claim 2, Suzuki et al in view of 

Kim et al further teach wherein said plurality of digital baseband signal predistorters 

further comprises: a plurality of inputs (see figure 6), each input corresponding to a 

single frequency channel (see figure 6); and a plurality of outputs, each output 

corresponding to a single frequency channel, and each output connect to an input of a 

concurrent multiband transmitter (see figure 6). 

Regarding claim 4, which inherits the limitations of claim 2, Suzuki et al in view of 

Kim et al further teach wherein said analyzing and modeling stage further comprises: a 

plurality of outputs connected to update the parameters of said digital baseband 

signal predistorter (see figure 6, components 17); and a plurality of inputs connected 

to both (a) outputs of said signal observation feedback loop comprising first feedback 

signals (see figure 6), and (b) to said outputs of said digital signal predistorter blocks 

(see figure 6 and Kim et al figure 2). 

Regarding claim 5, which inherits the limitations of claim 2, Suzuki et al in view of 

Kim et al further teach wherein said analyzing and modeling stage is further adapted to: 

perform time alignment of the complex baseband signals from sampling said first and 

second feedback signals (see figure 6); and perform reconstruction of the complex 

baseband signals from said sampling (see figure 6). 
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Regarding claim 6, which inherits the limitations of claim 2, Suzuki et al in view of 

Kim et al further teach said first feedback signals corresponding to baseband equivalent 

for all frequency channels and wherein the baseband equivalent signal being extracted 

from down converted samples of RF signal output from said power amplifier (see figure 

6). 

Regarding claim 7, which inherits the limitations of claim 2, Suzuki et al in view of 

Kim et al further teach Suzuki et a! does not expressly teach a single down conversion 

block. Hmvever using single down conversion block is within the scope of one of 

ordinary skilled in the art. 

Regarding claim 8 and 9, Suzuki et al does not expressly teach a single 

subsampling receiver. However using single subsampling receiver is within the scope 

of one of ordinary skilled in the art. 

Regarding claim 10, the claimed method including the features corresponds to 

subject matter mentioned above in the rejection of claim 1 is applicable hereto. 

Claims 1 - 10 is/are rejected under pre-AIA 35 U.S.C. 103(a) as being 

unpatentable over Fuller (US 8,391,809) in view of Kim et al (US 2012/0154038). 

Regarding claim 1, Fuller teaches a linearized transmitter (see figure 1 and 29) 

comprising; a digital signal predistortion block (see figure 1, component 101 digital 

predistortion) including digital baseband predistorters effecting predistortion of 

concurrent input signals to output predisorted signals (see figure 1, Digital component 

101 and input signals X(n)); a power amplifier block connected to amplify the 

predistorted signals (see 1, component 112 Power amplifier); and an analyzing and 



Application/Control Number: 15/583,343 
Art Unit: 2633 

Page 7 

modeling stage (see figure 1, component 105) receiving first feedback signals taken 

from an output of the power amplifier (see figure 1, the feedback path), and using the 

first feedback signals in analyzing and modelling stage to model a nonlinearity in power 

amplifier (see figure 1, Digital predistorer), wherein the digital baseband signal 

predistorters are updated by the analyzing and modelling stage (see figure 1 and 2) 

Fuller does not expressly disclose a second feedback signal from the output pf the 

predistorter. However, in analogous art, Kim et al teach a digital predistortion block 

perform the predistotion based on the first feedback from the output of the power 

amplifier and a second feedback from the output of the predistorters (see figure 2 

(feedback from PA and DPD and paragraph 0070). Therefore, it would have been 

obvious to an ordinary skilled in the art at the time the invention was made to use 

second feedback for determining DPD values. The motivation or suggestion to do so is 

to accurately compensate the power amplifier distortions. 

Regarding claim 2, which inherits the limitations of claim 1, Fuller in view of Kim 

et al further teach wherein said concurrent digital multi-band predistortion block further 

comprises: a plurality of digital baseband signal predistorter each corresponding to 

respective channel ( see figure 1 , component 101, 102, 104, and 106); and a signal 

observation feedback loop for generating said first feedback signals (see figure 1, 

feedback loop). 

Regarding claim 3, which inherits the limitations of claim 2, Fuller in view of Kim 

et al further teach wherein said plurality of digital baseband signal predistorters 

further comprises: a plurality of inputs (see figure 1 ), each input corresponding to a 

single frequency channel (see figure 1 ); and a plurality of outputs, each output 
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corresponding to a single frequency channel, and each output connect to an input of a 

concurrent multiband transmitter (see figure 1 ). 

Regarding claim 4, which inherits the limitations of claim 2, Fuller in view of Kim 

et al further teach wherein said analyzing and modeling stage further comprises: a 

plurality of outputs connected to update the parameters of said digital baseband 

signal predistorter (see component 108 outputting plurality of coefficients and 

component 208 in figure 2); and a plurality of inputs connected to both (a) outputs of 

said signal observation feedback loop comprising first feedback signals (see figure 1 

and 2), and (b) to said outputs of said digital signal predistorter blocks (see Fuller figure 

1 and 2 and Kim et al figure 2). 

Regarding claim 5, which inherits the limitations of claim 2, Fuller in view of Kim 

et al further teach wherein said analyzing and modeling stage is further adapted to: 

perform time alignment of the complex baseband signals from sampling said first and 

second feedback signals (see figure 2, component 242)); and perform reconstruction of 

the complex baseband signals from said sampling (see figure 1 and 2). 

Regarding claim 6, which inherits the limitations of claim 2, Fuller in view of Kim 

et al further teach said first feedback signals corresponding to baseband equivalent for 

all frequency channels and wherein the baseband equivalent signal being extracted 

from down converted samples of RF signal output from said power amplifier (see figure 

1 and 2). 

Regarding claim 7, which inherits the limitations of claim 2, Fuller in view of Kim 

et al further teach wherein said signal observation feedback loop further cornprises for 

each channel an RF filter (see figure 2, component 246); a signal down conversion 
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block (see figure 2, cornponent 230, or figure 1, component 130); and an analog-to­

digita! converter (ADC) (see figure 2, component 244), 

Regarding claim 8, which inherits the limitations of claim 2, Fuller in view of Kim 

et al further teach wherein said signal observation feedback loop further comprises: a 

single subsampling-based receiver to down-convert samples output from a concurrent 

multi-band transmitter (see figure 2, component 244). 

Regarding claim 9, which inherits the limitations of claim 2, Fuller in view of Kim 

et al further teach Fuller et al further teaches wherein said single subsampling-based 

receiver further comprises: an RF filter (see figure 2, component 246); and an analog­

to-digital converter (ADC) (see figure 2, component 244). Fuller is silent on a track and 

hold (T&H) block. However using a track and hold (T&H) block is within the scope of 

one of ordinary skilled in the art. At the time the invention was made, it would be 

obvious to an ordinary skilled in the art to a track and hold (T&H) block in Fullers 

predistortion system. Applicant has not disclosed that a track and hold (T&H) block 

provides an advantage, is used for a particular purpose, or solves a stated problem. 

Therefore, it would be obvious to an ordinary skilled in the art to modify Fuller to obtain 

the inventions as specified in claim 9. 

Regarding claim 10, the claimed method including the features corresponds to 

subject matter mentioned above in the rejection of claim 1 is applicable hereto. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 

this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
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§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37

CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action. In the event a first reply is filed within 

TWO MONTHS of the mailing date of this final action and the advisory action is not 

mailed until after the end of the THREE-MONTH shortened statutory period, then the 

shortened statutory period will expire on the date the advisory action is mailed, and any 

extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 

the advisory action. In no event, however, will the statutory period for reply expire later 

than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to JAISON JOSEPH whose telephone number is (571)272-

6041. The examiner can normally be reached on M-F 8 - 4. 

Examiner interviews are available via telephone, in-person, and video 

conferencing using a USPTO supplied web-based collaboration tool. To schedule an 

interview, applicant is encouraged to use the USPTO Automated Interview Request 

(AIR) at http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Sam K Ahn can be reached on 571 272 3044. The fax phone number for 

the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 
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Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

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

/JAISON JOSEPH/ 
Primary Examiner, Art Unit 2633 

JAISON . JOSEPH 
Primary Examiner 

Art Unit 2633 
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Amendments To The Claims 

Listing of Claims 

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

application: 

1. (Currently amended) A linearized transmitter comprising:

___ a digital signal predistorter block including digital baseband signal predistorters 

effecting predistortion of concurrent input signals to output concurrent predistorted signals; 

a power amplifier block connected to amplify the predistorted signals; and 

an analyzing and modelling stage receiving first feedback signals taken from an output of 

the power amplifier, and second feedback signals taken concurrently from the concurrent 

predistorted signals and using the first feedback and the second feedback signals in the analyzing 

and modelling stage to model a nonlinearity in the power amplifier, wherein the digital baseband 

signal predistorters are updated by the analyzing and modelling stage. 

2. (Previously presented) The linearized transmitter of claim 1, wherein said concurrent

digital multi-band predistortion block further comprises: 

a plurality of the digital baseband signal predistorters each corresponding to a respective 

channel; and 

a signal observation feedback loop for generating said first feedback signals. 

3. (Previously presented) The linearized transmitter of claim 2, wherein said plurality of

digital baseband signal predistorters further comprises: 

a plurality of inputs, each input corresponding to a single frequency channel; and 

a plurality of outputs, each output corresponding to a single frequency channel, and each 

output connected to an input of a concurrent multi-band transmitter. 
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4. (Previously presented) The linearized transmitter of claim 2, wherein said analyzing and

modeling stage further comprises: 

a plurality of outputs connected to update the parameters of said digital baseband signal 

predistorters; and 

a plurality of inputs connected to both: (a) outputs of said signal observation feedback 

loop comprising said first feed back signals, and (b) to outputs of said digital signal predistorter 

block. 

5. (Currently amended) The linearized transmitter of claim 2, wherein said analyzing and

modeling stage is further adapted to: 

perform time alignment of complex baseband signals from sampling said first and second 

feedback signals; and 

perform reconstruction of the complex baseband signals from said sampling. 

6. (Previously presented) The linearized transmitter of claim 2,

said first feed back signals corresponding to a baseband equivalent for all frequency 

channels and wherein the baseband equivalent signals being extracted from down-converted 

samples of RF signals output from said power amplifier block. 

7. (Previously presented) The linearized transmitter of claim 2, wherein said signal

observation feedback loop further comprises a plurality of channels, each channel comprising: 

an RF filter; 

a signal down conversion block; and 

an analog-to-digital converter (ADC). 
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8. (Previously presented) The linearized transmitter of claim 2, wherein said signal

observation feedback loop further comprises: 

a single sub sampling-based receiver to down-convert samples output from said power 

amplifier block. 

9. (Previously presented) The linearized transmitter of claim 8, wherein said single

subsampling-based receiver further comprises: 

an RF filter; a track and hold (T&H) block; and an analog-to-digital converter (ADC). 

10. (Currently amended) A method for linearizing a transmitter, said method comprising:

effecting predistortion of concurrent input signals to output concurrent predistorted

signals using a digital signal predistorter block including digital baseband signal predistorters; 

amplifying the predistorted signals using a power amplifier block; 

receiving in an analyzing and modelling stage first feedback signals taken from an output 

of the power amplifier, and second feedback signals taken concurrently from the concurrent 

predistorted signals; and 

using the first feedback and the second feedback signals in the analyzing and modeling 

stage to model a nonlinearity in the power amplifier, wherein the digital baseband signal 

predistorters are updated by the analyzing and modelling stage. 
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REMARKS 

Independent claims 1 and 10 have been amended to better define the subject matter. Dependent 

claim has been amended. 

No new matter has been added by the amendments. 

Claim Rejections - 35 USC§ 112 

Claim 5 is rejected under 35 U.S.C. l 12(a) as failing to comply with the written description 

requirement. 

Applicant has amended claim 5, rendering the objection moot. Withdrawal of the rejection is 

requested. 

Claim Rejections -35 USC§ 103 

1. Claims 1-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over Suzuki in

view of Kim. Applicant refers the Examiner to the following discussion.

The present claims teach an indirect learning scheme for predistortion wherein feedback signals 

are taken from the predistorted signals and the output of the power amplifier which are used in 

an analyzing and modelling stage which is then used to update the predistorters, as for example 

shown in Figure 1. This is in contrast to a direct learning scheme as taught by Suzuki. 

Furthermore, independent claims 1 and 10, have ben amended to recite amongst others that: 

"second feedback signals taken concurrently from the concurrent predistorted signals" 

Suzuki does not provide concurrent predistorted signals. In Suzuki the predistorted signals from 

each channel is summed (14A) to form a single multi-channel signal to drive the amplifier. Thus 

Suzuki does not teach or suggest feedback signals taken concurrently from the concurrent 

predistorted signals, as no concurrent predistorted signals are provided. 
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Kim on the other hand does not remedy the deficiencies in Suzuki. Kim teaches a single input 

single output predistorter showing an indirect learning scheme. Accordingly, Kim does not teach 

or suggest "concurrent predistorted signals". For example, FIG. 3 of Kim show a block diagram 

of a distorter where a single predistorted signal z(n) is output. 

Furthermore, paragraph [0070] ok Kim makes a distinction between Direct Learning, and 

Indirect Learning as two separate embodiments. Even to Kim it was not evident to combine the 

two schemes. It follows therefore there is no suggestion or teaching in Kim that direct learning 

(as taught in Suzuki) may be combined with indirect learning. Accordingly, the combination of 

Suzuki and Kim does not teach or suggest the subject matter of the present amended independent 

claims 1 and 10 nor claims 2-9 dependent thereon. Withdrawal of the rejection is requested. 

11. Claims 1-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over Fuller

in view of Kim. Applicant provides the following discussion. 

Applicant agrees that as stated in the Action Fuller does not expressly disclose a second feedback signal 

from the output of the predistorter. However Applicant submits that Kim does not remedy this deficiency. 

Similar to Suzuki described above, Fuller discloses a direct learning scheme predistorter. To use the 

terminology ofKim[par.0070] "In one embodiment of the DPD algorithm, the reference signal and the 

aliased Sampled Feedback Aliased Signal ya[n] are used in the Direct Learning adaptive algorithm". 

Thus, Fuller falls within Kim's definition of direct learning. However in reading the disclosure of Kim it 

is not evident to combine the two schemes of direct learning (as taught by Fuller) with indirect 

learning (Kim, "In another embodiment of the DPD algorithm, the aliased predistorted signal za[n] 

(Predistorted Output Aliased Signal} and the Sampled Feedback Aliased Signal ya[n] are used in an 

Indirect Learning adaptive algorithm"). Applicant submits that there is no suggestion or teaching in 

Kim that direct learning (as taught in Fuller) may be combined with indirect learning. 

Accordingly, applicant submits that for at least the above discussed reasons amended 

independent claims 1 and 10, which recite "feedback signals taken concurrently from the 

concurrent predistorted signals" are not taught or suggested by Fuller or Kim taken singly or in 

combination. The rejection of independent claims 1 and 10 and claims 2-9 dependent thereon is 

overcome. Withdrawal of the rejection is requested. 
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CONCLUSION 

In view of the amendments and remarks set forth herein, the application is believed to be in 

condition for allowance and a notice to that effect is solicited. Nonetheless, should any issues 

remain that might be subject to resolution through a telephonic interview, the examiner is 

requested to telephone the undersigned at 613 614 7146 

Respectfully submitted, 

/Kevin Pillay/ 
Kevin Pillay 
Registration No. 41559 
Agent of Record 
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Appeal has been filed, any reply must be filed within the time period set forth in 37CFR 41.37(a). 

AMENDMENTS 
3. � The proposed amendments filed after a final rejection, but prior to the date of filing a brief, will Il.Q1 be entered because
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Amendments to the Claims are reflected in the Listing of Claims which begins on 

page 2; 

Remarks begin on page 6. 

1 



Amendments To The Claims 

Listing of Claims 

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

application: 

1. (Currently amended) A linearized transmitter comprising:

___ a digital signal predistorter block including digital baseband signal predistorters 

effecting predistortion of concurrent input signals to output concurrent predistorted signals; 

a power amplifier block connected to amplify the predistorted signals; and 

an analyzing and modelling stage receiving first feedback signals taken from an output of 

the power amplifier, and second feedback signals taken concurrently from the concurrent 

predistorted signals and using the first feedback and the second feedback signals in the analyzing 

and modelling stage to model a nonlinearity in the power amplifier, wherein the digital baseband 

signal predistorters are updated by the analyzing and modelling stage. 

2. (Previously presented) The linearized transmitter of claim 1, wherein said concurrent

digital multi-band predistortion block further comprises: 

a plurality of the digital baseband signal predistorters each corresponding to a respective 

channel; and 

a signal observation feedback loop for generating said first feedback signals. 

3. (Previously presented) The linearized transmitter of claim 2, wherein said plurality of

digital baseband signal predistorters further comprises: 

a plurality of inputs, each input corresponding to a single frequency channel; and 

a plurality of outputs, each output corresponding to a single frequency channel, and each 

output connected to an input of a concurrent multi-band transmitter. 
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4. (Previously presented) The linearized transmitter of claim 2, wherein said analyzing and

modeling stage further comprises: 

a plurality of outputs connected to update the parameters of said digital baseband signal 

predistorters; and 

a plurality of inputs connected to both: (a) outputs of said signal observation feedback 

loop comprising said first feed back signals, and (b) to outputs of said digital signal predistorter 

block. 

5. (Currently amended) The linearized transmitter of claim 2, wherein said analyzing and

modeling stage is further adapted to: 

perform time alignment of complex baseband signals from sampling said first and second 

feedback signals; and 

perform reconstruction of the complex baseband signals from said sampling. 

6. (Previously presented) The linearized transmitter of claim 2,

said first feed back signals corresponding to a baseband equivalent for all frequency 

channels and wherein the baseband equivalent signals being extracted from down-converted 

samples of RF signals output from said power amplifier block. 

7. (Previously presented) The linearized transmitter of claim 2, wherein said signal

observation feedback loop further comprises a plurality of channels, each channel comprising: 

an RF filter; 

a signal down conversion block; and 

an analog-to-digital converter (ADC). 
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8. (Previously presented) The linearized transmitter of claim 2, wherein said signal

observation feedback loop further comprises: 

a single subsampling-based receiver to down-convert samples output from said power 

amplifier block. 

9. (Previously presented) The linearized transmitter of claim 8, wherein said single

subsampling-based receiver further comprises: 

an RF filter; a track and hold (T&H) block; and an analog-to-digital converter (ADC). 

10. (Currently amended) A method for linearizing a transmitter, said method comprising:

effecting predistortion of concurrent input signals to output concurrent predistorted

signals using a digital signal predistorter block including digital baseband signal predistorters; 

amplifying the predistorted signals using a power amplifier block; 

receiving in an analyzing and modelling stage first feedback signals taken from an output 

of the power amplifier, and second feedback signals taken concurrently from the concurrent 

predistorted signals; and 

using the first feedback and the second feedback signals in the analyzing and modeling 

stage to model a nonlinearity in the power amplifier, wherein the digital baseband signal 

predistorters are updated by the analyzing and modelling stage. 
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REMARKS 

Independent claims 1 and 10 have been amended to better define the subject matter. Dependent 

claim has been amended. 

No new matter has been added by the amendments. 

Claim Rejections - 35 USC§ 112 

Claim 5 is rejected under 35 U.S.C. l 12(a) as failing to comply with the written description 

requirement. 

Applicant has amended claim 5, rendering the objection moot. Withdrawal of the rejection is 

requested. 

Claim Rejections - 35 USC § 103 

1. Claims 1-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over Suzuki in

view of Kim. Applicant refers the Examiner to the following discussion.

The present claims teach an indirect learning scheme for predistortion wherein feedback signals 

are taken from the predistorted signals and the output of the power amplifier which are used in 

an analyzing and modelling stage which is then used to update the predistorters, as for example 

shown in Figure 1. This is in contrast to a direct learning scheme as taught by Suzuki. 

Furthermore, independent claims 1 and 10, have ben amended to recite amongst others that: 

"second feedback signals taken concurrently from the concurrent predistorted signals" 

Suzuki does not provide concurrent predistorted signals. In Suzuki the predistorted signals from 

each channel is summed (14A) to form a single multi-channel signal to drive the amplifier. Thus 

Suzuki does not teach or suggest feedback signals taken concurrently from the concurrent 

predistorted signals, as no concurrent predistorted signals are provided. 
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Kim on the other hand does not remedy the deficiencies in Suzuki. Kim teaches a single input 

single output predistorter showing an indirect learning scheme. Accordingly, Kim does not teach 

or suggest "concurrent predistorted signals". For example, FIG. 3 of Kim show a block diagram 

of a distorter where a single predistorted signal z(n) is output. 

Furthermore, paragraph [0070] ok Kim makes a distinction between Direct Learning, and 

Indirect Learning as two separate embodiments. Even to Kim it was not evident to combine the 

two schemes. It follows therefore there is no suggestion or teaching in Kim that direct learning 

(as taught in Suzuki) may be combined with indirect learning. Accordingly, the combination of 

Suzuki and Kim does not teach or suggest the subject matter of the present amended independent 

claims 1 and 10 nor claims 2-9 dependent thereon. Withdrawal of the rejection is requested. 

11. Claims 1-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over Fuller

in view of Kim. Applicant provides the following discussion. 

Applicant agrees that as stated in the Action Fuller does not expressly disclose a second feedback signal 

from the output of the predistorter. However Applicant submits that Kim does not remedy this deficiency. 

Similar to Suzuki described above, Fuller discloses a direct learning scheme predistorter. To use the 

terminology ofKim[par.0070] "In one embodiment of the DPD algorithm, the reference signal and the 

aliased Sampled Feedback Aliased Signal ya[n] are used in the Direct Learning adaptive algorithm". 

Thus, Fuller falls within Kim's definition of direct learning. However in reading the disclosure of Kim it 

is not evident to combine the two schemes of direct learning (as taught by Fuller) with indirect 

learning (Kim, "In another embodiment of the DPD algorithm, the aliased predistorted signal za[n] 

(Predistorted Output Aliased Signal} and the Sampled Feedback Aliased Signal ya[n] are used in an 

Indirect Learning adaptive algorithm"). Applicant submits that there is no suggestion or teaching in 

Kim that direct learning (as taught in Fuller) may be combined with indirect learning. 

Accordingly, applicant submits that for at least the above discussed reasons amended 

independent claims 1 and 10, which recite "feedback signals taken concurrently from the 

concurrent predistorted signals" are not taught or suggested by Fuller or Kim taken singly or in 

combination. The rejection of independent claims 1 and 10 and claims 2-9 dependent thereon is 

overcome. Withdrawal of the rejection is requested. 
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CONCLUSION 

In view of the amendments and remarks set forth herein, the application is believed to be in 

condition for allowance and a notice to that effect is solicited. Nonetheless, should any issues 

remain that might be subject to resolution through a telephonic interview, the examiner is 

requested to telephone the undersigned at 613 614 7146 

Respectfully submitted, 

/Kevin Pillay/ 
Kevin Pillay 
Registration No. 41559 
Agent of Record 
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Notice of Pre-A/A or A/A Status 

The present application is being examined under the pre-AIA first to invent 

provisions. 

Response to Arguments 

Page 2 

Applicant's arguments with respect to claims 1 - 10 have been considered but 

are moot because the arguments do not apply to any of the references being used in 

the current rejection. 

Regarding independent claims, Applicant's arguments directed toward newly 

amended limitations, which was not present in the previous rejection. Furthermore 

newly made amendments have changed the scope of the claims. However, upon further 

consideration, a new ground(s) of rejection is made in view Suzuki et al (US 

2005/0162225) in view of Bai (US 2013/0183915). 

With respect all other claims the Applicant makes same argument as the 

argument applied to claim 1. Therefore, the same response applied to the argument 

with respect to independent claims above is applied here. 

Claim Rejections - 35 USC § 103 

The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis 

for all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identicallydisclosedor described

as set forth in section 102, if the differences between the subject matter sought to be patented

and the prior art are s uch that the subject matter as a whole would have been obvious at the

time the invention was made to a person having ordinaryskill in the art to which said subject
matter pertains. Patentabilityshall not be negatived by the manner in which the invention was

made.
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unpatentable over Suzuki et al (US 2005/0162225) in view of Bai (US 2013/0183915). 

Regarding claim 1, Suzuki et al teach a linearized transmitter (see figure 5) 

comprising; a digital signal predistortion block (see figure 6, component digital 

predistortion circuit) including digital baseband predistorters effecting predistortion of 

concurrent input signals to output predistorted signals (see figure 6, Digital predistorter); 

a power amplifier block connected to amplify the predistorted signals (see 6, component 

28 Power amplifier); and an analyzing and modeling stage (see figure 6, Digital 

predistorter) receiving first feedback signals taken from an output of the power amplifier 

(see figure 6, the feedback path), and using the first feedback signals in analyzing and 

modelling stage to model a nonlinearity in power amplifier (see figure 6, Digital 

predistorter), wherein the digital baseband signal predistorters are updated by the 

analyzing and modelling stage (see figure 6) Suzuki et al does not expressly disclose a 

second feedback signal from the output pf the predistorter. However, in analogous art, 

Bai teaches a digital predistortion block perform the predistortion based on the first 

feedback from the output of the power amplifier and a second feedback from the output 

of the predistorters (see figure 1 (feedback from PA and DPD and paragraph 0030 and 

0031 ). Therefore, it would have been obvious to an ordinary skilled in the art at the time 

the invention was filed to use second feedback for determining DPD values. The 

motivation or suggestion to do so is to accurately compensate the power amplifier 

distortions. 

Regarding claim 2, which inherits the limitations of claim 1, Suzuki et al in view of 

Bai further teach wherein said concurrent digital multi-band predistortion block further 
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comprises: a plurality of digital baseband signal predistorter each corresponding to 

respective channel (see figure 6, component 100); and a signal observation feedback 

loop for generating said first feedback signals (see figure 6, feedback loop). 

Regarding claim 3, which inherits the limitations of claim 2, Suzuki et al in view of 

Bai further teach wherein said plurality of digital baseband signal predistorters 

further comprises: a plurality of inputs (see figure 6), each input corresponding to a 

single frequency channel (see figure 6); and a plurality of outputs, each output 

corresponding to a single frequency channel, and each output connect to an input of a 

concurrent multiband transmitter (see figure 6). 

Regarding claim 4, which inherits the limitations of claim 2, Suzuki et al in view of 

Bai further teach wherein said analyzing and modeling stage further comprises: a 

plurality of outputs connected to update the parameters of said digital baseband 

signal predistorter (see figure 6, components 17); and a plurality of inputs connected 

to both (a) outputs of said signal observation feedback loop comprising first feedback 

signals (see figure 6), and (b) to said outputs of said digital signal predistorter blocks 

(see figure 6 and Bai figure 1 ). 

Regarding claim 5, which inherits the limitations of claim 2, Suzuki et al in view of 

Bai further teach wherein said analyzing and modeling stage is further adapted to: 

perform time alignment of the complex baseband signals from sampling said first and 

second feedback signals (see figure 6); and perform reconstruction of the complex 

baseband signals from said sampling (see figure 6). 

Regarding claim 6, which inherits the limitations of claim 2, Suzuki et al in view of 

Bai further teach said first feedback signals corresponding to baseband equivalent for 
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all frequency channels and wherein the baseband equivalent signal being extracted 

from down converted samples of RF signal output from said power amplifier (see figure 

6). 

Regarding claim 7, which inherits the limitations of claim 2, Suzuki et al in view of 

Bai further teach Suzuki et a! does not expressly teach a single down conversion block. 

However using single down conversion block is within t!1e scope ot one of ordinary 

skilled in the art. 

Regarding claim 8 and 9, Suzuki et al does not expressly teach a single 

subsampling receiver. However using single subsampling receiver is within the scope 

of one of ordinary skilled in the art. 

Regarding claim 10, the claimed method including the features corresponds to 

subject matter mentioned above in the rejection of claim 1 is applicable hereto. 

Claims 1 - 10 is/are rejected under pre-AIA 35 U.S.C. 103(a) as being 

unpatentable over Fuller (US 8,391,809) in view of Bai (US 2013/0183915). 

Regarding claim 1, Fuller teaches a linearized transmitter (see figure 1 and 29) 

comprising; a digital signal predistortion block (see figure 1, component 101 digital 

predistortion) including digital baseband predistorters effecting predistortion of 

concurrent input signals to output predisorted signals (see figure 1, Digital component 

101 and input signals X(n)); a power amplifier block connected to amplify the 

predistorted signals (see 1, component 112 Power amplifier); and an analyzing and 

modeling stage (see figure 1, component 105) receiving first feedback signals taken 

from an output of the power amplifier (see figure 1, the feedback path), and using the 
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first feedback signals in analyzing and modelling stage to model a nonlinearity in power 

amplifier (see figure 1, Digital predistorter), wherein the digital baseband signal 

predistorters are updated by the analyzing and modelling stage (see figure 1 and 2) 

Fuller does not expressly disclose a second feedback signal from the output pf the 

predistorter. However, in analogous art, Bai teaches a digital predistortion block perform 

the predistotion based on the first feedback from the output of the power amplifier and a 

second feedback from the output of the predistorters (see figure 1 (feedback from PA 

and DPD and paragraph 0030 and 0031 ). Therefore, it would have been obvious to an 

ordinary skilled in the art at the time the invention was filed to use second feedback for 

determining DPD values. The motivation or suggestion to do so is to accurately 

compensate the power amplifier distortions. 

Regarding claim 2, which inherits the limitations of claim 1, Fuller in view of Bai 

further teach wherein said concurrent digital multi-band predistortion block further 

comprises: a plurality of digital baseband signal predistorter each corresponding to 

respective channel ( see figure 1 , component 101, 102, 104, and 106); and a signal 

observation feedback loop for generating said first feedback signals (see figure 1, 

feedback loop). 

Regarding claim 3, which inherits the limitations of claim 2, Fuller in view of Bai 

further teach wherein said plurality of digital baseband signal predistorters 

further comprises: a plurality of inputs (see figure 1 ), each input corresponding to a 

single frequency channel (see figure 1 ); and a plurality of outputs, each output 

corresponding to a single frequency channel, and each output connect to an input of a 

concurrent multiband transmitter (see figure 1 ). 
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Regarding claim 4, which inherits the limitations of claim 2, Fuller in view of Bai 

further teach wherein said analyzing and modeling stage further comprises: a plurality 

of outputs connected to update the parameters of said digital baseband 

signal predistorter (see component 108 outputting plurality of coefficients and 

component 208 in figure 2); and a plurality of inputs connected to both (a) outputs of 

said signal observation feedback loop comprising first feedback signals (see figure 1 

and 2), and (b) to said outputs of said digital signal predistorter blocks (see Fuller figure 

1 and 2 and Bai figure 1 ). 

Regarding claim 5, which inherits the limitations of claim 2, Fuller in view of Bai 

further teach wherein said analyzing and modeling stage is further adapted to: perform 

time alignment of the complex baseband signals from sampling said first feedback 

signals (see figure 2, component 242)); and perform reconstruction of the complex 

baseband signals from said sampling (see figure 1 and 2). 

Regarding claim 6, which inherits the limitations of claim 2, Fuller in view of Bai 

further teach said first feedback signals corresponding to baseband equivalent for all 

frequency channels and wherein the baseband equivalent signal being extracted from 

down converted samples of RF signal output from said power amplifier (see figure 1 and 

2). 

Regarding claim 7, which inherits the limitations of claim 2, Fuller in view of Bai 

further teach wherein said signal observation feedback loop turt!1er comprises tor each 

channel an RF tilter (see figure 2, component 246); a signal down conversion block (see 

figure 2, component 230, or figure 1, component "130): and an analog-to-digital 

converter (ADC) (see figure 2, component 244). 
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Regarding claim 8, which inherits the limitations of claim 2, Fuller in view of Bai 

further teach wherein said signal observation feedback loop further comprises: a single 

subsampling-based receiver to down-convert samples output from a concurrent multi­

band transmitter (see figure 2, component 244). 

Regarding claim 9, which inherits the limitations of claim 2, Fuller in view of Kim 

et al further teach Fuller et al further teaches wherein said single subsampling-based 

receiver further comprises: an RF filter (see figure 2, component 246); and an analog­

to-digital converter (ADC) (see figure 2, component 244). Fuller is silent on a track and 

hold (T&H) block. However using a track and hold (T&H) block is within the scope of 

one of ordinary skilled in the art. At the time the invention was filed, it would be obvious 

to an ordinary skilled in the art to a track and hold (T&H) block in Fullers predistortion 

system. Applicant has not disclosed that a track and hold (T&H) block provides an 

advantage, is used for a particular purpose, or solves a stated problem. Therefore, it 

would be obvious to an ordinary skilled in the art to modify Fuller to obtain the 

inventions as specified in claim 9. 

Regarding claim 10, the claimed method including the features corresponds to 

subject matter mentioned above in the rejection of claim 1 is applicable hereto. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to JAISON JOSEPH whose telephone number is (571)272-

6041. The examiner can normally be reached on M-F 8 - 4. 
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conferencing using a USPTO supplied web-based collaboration tool. To schedule an 

interview, applicant is encouraged to use the USPTO Automated Interview Request 

(AIR) at http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Sam K Ahn can be reached on 571 272 3044. The fax phone number for 

the organization where this application or proceeding is assigned is 571 -273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

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

/JAISON JOSEPH/ 
Primary Examiner, Art Unit 2633 

JAISON . JOSEPH 
Primary Examiner 

Art Unit 2633 
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This is in response to the Office Action with notification date 11/18/2019. Please consider 

the following: 

Amendments to the Claims are reflected in the Listing of Claims which begins on 

page 2; 

Remarks begin on page 6. 
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Amendments To The Claims 

Listing of Claims 

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

application: 

1. (Previously presented) A linearized transmitter comprising:

a digital signal predistorter block including digital baseband signal predistorters

effecting predistortion of concurrent input signals to output concurrent predistorted signals; 

a power amplifier block connected to amplify the predistorted signals; and 

an analyzing and modelling stage receiving first feedback signals taken from an output of 

the power amplifier, and second feedback signals taken concurrently from the concurrent 

predistorted signals and using the first feedback and the second feedback signals in the analyzing 

and modelling stage to model a nonlinearity in the power amplifier, wherein the digital baseband 

signal predistorters are updated by the analyzing and modelling stage. 

2. (Previously presented) The linearized transmitter of claim 1, wherein said concurrent

digital multi-band predistortion block further comprises: 

a plurality of the digital baseband signal predistorters each corresponding to a respective 

channel; and a signal observation feedback loop for generating said first feedback signals. 

3. (Previously presented) The linearized transmitter of claim 2, wherein said plurality of

digital baseband signal predistorters further comprises: 

a plurality of inputs, each input corresponding to a single frequency channel; and 

a plurality of outputs, each output corresponding to a single frequency channel, and each 

output connected to an input of a concurrent multi-band transmitter. 

4. (Previously presented) The linearized transmitter of claim 2, wherein said analyzing and

modeling stage further comprises: 

2 



a plurality of outputs connected to update the parameters of said digital baseband signal 

predistorters; and 

a plurality of inputs connected to both: (a) outputs of said signal observation feedback 

loop comprising said first feed back signals, and (b) to outputs of said digital signal predistorter 

block. 

5. (Previously presented) The linearized transmitter of claim 2, wherein said analyzing and

modeling stage is further adapted to: 

perform time alignment of complex baseband signals from sampling said first feedback 

signals; and 

perform reconstruction of the complex baseband signals from said sampling. 

6. (Previously presented) The linearized transmitter of claim 2,

said first feed back signals corresponding to a baseband equivalent for all frequency 

channels and wherein the baseband equivalent signals being extracted from down-converted 

samples of RF signals output from said power amplifier block. 

7. (Previously presented) The linearized transmitter of claim 2, wherein said signal

observation feedback loop further comprises a plurality of channels, each channel comprising: 

an RF filter; 

a signal down conversion block; and 

an analog-to-digital converter (ADC). 

8. (Previously presented) The linearized transmitter of claim 2, wherein said signal

observation feedback loop further comprises: 

3 



a single subsampling-based receiver to down-convert samples output from said power 

amplifier block. 

9. (Previously presented) The linearized transmitter of claim 8, wherein said single

subsampling-based receiver further comprises: 

an RF filter; a track and hold (T&H) block; and an analog-to-digital converter (ADC). 

10. (Previously presented) A method for linearizing a transmitter, said method comprising:

effecting predistortion of concurrent input signals to output concurrent predistorted

signals using a digital signal predistorter block including digital baseband signal predistorters; 

amplifying the predistorted signals using a power amplifier block; 

receiving in an analyzing and modelling stage first feedback signals taken from an output 

of the power amplifier, and second feedback signals taken concurrently from the concurrent 

predistorted signals; and 

using the first feedback and the second feedback signals in the analyzing and modeling 

stage to model a nonlinearity in the power amplifier, wherein the digital baseband signal 

predistorters are updated by the analyzing and modelling stage. 

4 



REMARKS 

Claims 1 to 10 remain in the application. 

No new matter has been added. 

Claim Rejections - 35 USC § 103 

1. Claims 1-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over Suzuki

in view of Bai (2013/0183915). Applicant refers the Examiner to the following

discussion.

Suzuki does not provide concurrent predistorted signals. In Suzuki the predistorted signals from 

each channel is summed (14A) to form a single multi-channel signal to drive the amplifier. Thus 

Suzuki does not teach or suggest feedback signals taken concurrently from the concurrent 

predistorted signals, as no concurrent predistorted signals are provided. 

Bai on the other hand does not remedy the deficiencies in Suzuki. Applicant submits that Bai 

may be improperly cited as Bai appears to have an earliest date of January 16, 2012. In contrast 

the subject application claims priority benefit to US Serial No. 13/274,290 filed October 14, 

2011, which predates Bai. Under pre-AIA 35 U.S.C. 103(a) provides that " ... the prior art are 

such that the subject matter as a whole would have been obvious at the time the invention was 

made ... ". Further, Applicant submits that to be used in an obviousness rejection under §103 a 

prior art reference must nevertheless qualify under § 102. Thus, Bai is disqualified as prior art. 

Accordingly, the combination of Suzuki and Bai do not teach or suggest the subject matter of the 

present claims 1 to 10. Withdrawal of the rejection is requested. 

11. Claims 1-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over Fuller

in view of Bai. Applicant provides the following discussion. 

Applicant agrees that as stated in the Action Fuller does not expressly disclose a second feedback signal 

from the output of the predistorter. However Applicant submits that Bai does not remedy this deficiency. 

Similar to Suzuki described above, Fuller discloses a direct learning scheme predistorter. 

5 



Further for the reasons mentioned above under (i) Bai does not remedy the deficiencies in Fuller. 

Accordingly, the combination of Fuller and Bai do not teach or suggest the subject matter of the 

present claims 1 to 10. Withdrawal of the rejection is requested. 

CONCLUSION 

In view of the remarks set forth herein, the application is believed to be in condition for 

allowance and a notice to that effect is solicited. Nonetheless, should any issues remain that 

might be subject to resolution through a telephonic interview, the examiner is requested to 

telephone the undersigned at 613 614 7146 

Respectfully submitted, 

/Kevin Pillay/ 
Kevin Pillay 
Registration No. 41559 
Agent of Record 
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-- The MAILING DA TE 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 
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D 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 
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6.0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
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1. D Notice of References Cited (PTO-892) 
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Paper No./Mail Date . 
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Application/Control Number: 15/583,343 
Art Unit: 2633 

Notice of Pre-A/A or A/A Status 

The present application is being examined under the pre-AIA first to invent 

provisions. 

Reasons for Allowance 

Page 2 

The following is an examiner's statement of reasons for allowance: Claims 1 -10 

are allowable over prior art of record. The prior art of record failed to teach, alone or in 

combination, a linearized transmitter comprising: a digital signal predistorter block 

including digital baseband signal predistorters effecting predistortion of concurrent input 

signals to output concurrent predistorted signals; a power amplifier block connected to 

amplify the predistorted signals; and an analyzinq and mode!!inq stage receiving tirst 

feedback siqna!s taken from an output of the power amplifier, and second feedback 

signals taken concurrently from the concurrent predistorted signals and using the first 

feedback and the second feedback siqnals in the analyzinq and modelling staqe to 

mode! a nonlinearit� in the gower am.Qlifier_ wherein the digital baseband signal 

gredistorters are updated by the analyzing and mode!!infJ stage as claimed in 

independent claim I and similarly claimed in independent claim 10. Therefore, claims 1 

- 10 are novel and non~obvious over prior art ot record,

Any comments considered necessary by applicant must be submitted no later 

than the payment of the issue fee and, to avoid processing delays, should preferably 

accompany the issue fee. Such submissions should be clearly labeled "Comments on 

Statement of Reasons for Allowance." 

Conclusion 
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conferencing using a USPTO supplied web-based collaboration tool. To schedule an 
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to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-
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(a) 0 An inventor's oath or declaration was received on ___ (with a Certificate of Mailing or Transmission date
__ _,, which is after the date on which the issue fee was paid. 
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(c) No inventor's oath or declaration has been received.
5. 0 Drawings received on ____ were disapproved by examiner. See examiner's response dated ____ 
6. 0 Corrected drawings were received on ____ , which is after the expiration of the one-month period for reply

set in examiner's response dated ___ _ 
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Title ot DIGITAL MULTI-BAND PREDISTORTION LINEARIZER WITH NON-LINEAR 
Invention SUBSAMPLING ALGORITHM IN THE FEEDBACK LOOP 

As the below named inventor, I hereby declare that: 

This declaration 
is directed to: □ The attached application, or

[I] United States application or PCT international application number 15/583 ,343

filed on 05/01/2017

The above-identified application was made or authorized to be made by me. 

I believe that I am the original inventor or an original joint inventor of a claimed invention in the application. 

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 
by fine or imprisonment of not more than five (5) years, or both. 

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 security 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, 
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the 
USPTO. Petitioner/applicant is advised that the record of a 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 also be available to the public if the application is 
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms 
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Inventor: Seyed Aidin Bassam

Signature/Seyed Aidin Bassam/
Date (Optional) : _________ _ 

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have 
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor. 

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. 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 take 1 minute 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, ca/11-800-PTO-9199 and select option 2. 



Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection 

with your submission of the attached form related to a patent application or patent. Accordingly, 
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the 

collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; 

and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark 
Office is to process and/or examine your submission related to a patent application or patent. If you do 

not furnish the requested information, the U.S. Patent and Trademark Office may not be able to 
process and/or examine your submission, which may result in termination of proceedings or 

abandonment of the application or expiration of the patent. 

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

1. The information on this form will be treated confidentially to the extent allowed under the

Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from

this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of

presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to

opposing counsel in the course of settlement negotiations.
3. A record in this system of records may be disclosed, as a routine use, to a Member of

Congress submitting a request involving an individual, to whom the record pertains, when the

individual has requested assistance from the Member with respect to the subject matter of the

record.
4. A record in this system of records may be disclosed, as a routine use, to a contractor of the

Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 197 4, 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 U.S.C. 218(c)).
7. A record from this system of records may be disclosed, as a routine use, to the Administrator,

General Services, or his/her designee, during an inspection of records conducted by GSA as

part of that agency's responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall

be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant ( i.e., GSA or Commerce) directive. Such disclosure shall not

be used to make determinations about individuals.
8. A record from this system of records may be disclosed, as a routine use, to the public after

either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37

CFR 1.14, as a routine use, to the public if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is

referenced by either a published application, an application open to public 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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Date (Optional) : _________ _ 

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have 
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor. 

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. 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 take 1 minute 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, ca/11-800-PTO-9199 and select option 2. 



Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection 

with your submission of the attached form related to a patent application or patent. Accordingly, 
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the 

collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; 

and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark 
Office is to process and/or examine your submission related to a patent application or patent. If you do 

not furnish the requested information, the U.S. Patent and Trademark Office may not be able to 
process and/or examine your submission, which may result in termination of proceedings or 

abandonment of the application or expiration of the patent. 

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

1. The information on this form will be treated confidentially to the extent allowed under the

Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from

this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of

presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to

opposing counsel in the course of settlement negotiations.
3. A record in this system of records may be disclosed, as a routine use, to a Member of

Congress submitting a request involving an individual, to whom the record pertains, when the

individual has requested assistance from the Member with respect to the subject matter of the

record.
4. A record in this system of records may be disclosed, as a routine use, to a contractor of the

Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 197 4, 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 U.S.C. 218(c)).
7. A record from this system of records may be disclosed, as a routine use, to the Administrator,

General Services, or his/her designee, during an inspection of records conducted by GSA as

part of that agency's responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall

be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant ( i.e., GSA or Commerce) directive. Such disclosure shall not

be used to make determinations about individuals.
8. A record from this system of records may be disclosed, as a routine use, to the public after

either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37

CFR 1.14, as a routine use, to the public if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is

referenced by either a published application, an application open to public 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.



PTO/AIA/01 (06-12) 

Approved for use through 11/30/2020. 0MB 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 0MB control number. 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

Title ot DIGITAL MULTI-BAND PREDISTORTION LINEARIZER WITH NON-LINEAR 
Invention SUBSAMPLING ALGORITHM IN THE FEEDBACK LOOP 

As the below named inventor, I hereby declare that: 

This declaration 
is directed to: □ The attached application, or

[I] United States application or PCT international application number 15/583 ,343

filed on 05/01/2017

The above-identified application was made or authorized to be made by me. 

I believe that I am the original inventor or an original joint inventor of a claimed invention in the application. 

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 
by fine or imprisonment of not more than five (5) years, or both. 

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 security 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, 
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the 
USPTO. Petitioner/applicant is advised that the record of a 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 also be available to the public if the application is 
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms 
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Inventor: Mohamed Helaoui

Signature/Mohamed Helaoui/

Date (Optional) : _________ _ 

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have 
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor. 

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. 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 take 1 minute 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, ca/11-800-PTO-9199 and select option 2. 



Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection 

with your submission of the attached form related to a patent application or patent. Accordingly, 
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the 

collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; 

and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark 
Office is to process and/or examine your submission related to a patent application or patent. If you do 

not furnish the requested information, the U.S. Patent and Trademark Office may not be able to 
process and/or examine your submission, which may result in termination of proceedings or 

abandonment of the application or expiration of the patent. 

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

1. The information on this form will be treated confidentially to the extent allowed under the

Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from

this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of

presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to

opposing counsel in the course of settlement negotiations.
3. A record in this system of records may be disclosed, as a routine use, to a Member of

Congress submitting a request involving an individual, to whom the record pertains, when the

individual has requested assistance from the Member with respect to the subject matter of the

record.
4. A record in this system of records may be disclosed, as a routine use, to a contractor of the

Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 197 4, 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 U.S.C. 218(c)).
7. A record from this system of records may be disclosed, as a routine use, to the Administrator,

General Services, or his/her designee, during an inspection of records conducted by GSA as

part of that agency's responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall

be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant ( i.e., GSA or Commerce) directive. Such disclosure shall not

be used to make determinations about individuals.
8. A record from this system of records may be disclosed, as a routine use, to the public after

either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37

CFR 1.14, as a routine use, to the public if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is

referenced by either a published application, an application open to public 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.



PTO/AIA/01 (06-12) 

Approved for use through 11/30/2020. 0MB 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 0MB control number. 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

Title ot DIGITAL MULTI-BAND PREDISTORTION LINEARIZER WITH NON-LINEAR 
Invention SUBSAMPLING ALGORITHM IN THE FEEDBACK LOOP 

As the below named inventor, I hereby declare that: 

This declaration 
is directed to: □ The attached application, or

[I] United States application or PCT international application number 15/583 ,343

filed on 05/01/2017

The above-identified application was made or authorized to be made by me. 

I believe that I am the original inventor or an original joint inventor of a claimed invention in the application. 

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 
by fine or imprisonment of not more than five (5) years, or both. 

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 security 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, 
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the 
USPTO. Petitioner/applicant is advised that the record of a 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 also be available to the public if the application is 
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms 
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Inventor: Andrew Kwan

Signature:/ Andrew Kwan/

Date (Optional) : _________ _ 

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have 
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor. 

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. 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 take 1 minute 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, ca/11-800-PTO-9199 and select option 2. 



Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection 

with your submission of the attached form related to a patent application or patent. Accordingly, 
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the 

collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; 

and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark 
Office is to process and/or examine your submission related to a patent application or patent. If you do 

not furnish the requested information, the U.S. Patent and Trademark Office may not be able to 
process and/or examine your submission, which may result in termination of proceedings or 

abandonment of the application or expiration of the patent. 

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

1. The information on this form will be treated confidentially to the extent allowed under the

Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from

this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of

presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to

opposing counsel in the course of settlement negotiations.
3. A record in this system of records may be disclosed, as a routine use, to a Member of

Congress submitting a request involving an individual, to whom the record pertains, when the

individual has requested assistance from the Member with respect to the subject matter of the

record.
4. A record in this system of records may be disclosed, as a routine use, to a contractor of the

Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 197 4, 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 U.S.C. 218(c)).
7. A record from this system of records may be disclosed, as a routine use, to the Administrator,

General Services, or his/her designee, during an inspection of records conducted by GSA as

part of that agency's responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall

be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant ( i.e., GSA or Commerce) directive. Such disclosure shall not

be used to make determinations about individuals.
8. A record from this system of records may be disclosed, as a routine use, to the public after

either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37

CFR 1.14, as a routine use, to the public if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is

referenced by either a published application, an application open to public 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.



Electronic Patent Application Fee Transmittal 

Application Number: 15583343 

Filing Date: 01-May-2017

Title of Invention: 
DIGITAL MULTI-BAND PREDISTORTION LINEARIZER WITH NON-LINEAR 
SUBSAMPLING ALGORITHM IN THE FEEDBACK LOOP 

First Named Inventor/Applicant Name: Fadhel M. GHANNOUCHI 

Filer: Kevin Pillay 

Attorney Docket Number: 4207-130-CNT 

Filed as Small Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

LATE FILING FEE FOR OATH OR DECLARATION 2051 1 80 80 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 



Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 80 



Electronic Acknowledgement Receipt 

EFSID: 41921161 

Application Number: 15583343 

International Application Number: 

Confirmation Number: 7616 

Title of Invention: 
DIGITAL MULTI-BAND PREDISTORTION LINEARIZER WITH NON-LINEAR 
SUBSAMPLING ALGORITHM IN THE FEEDBACK LOOP 

First Named Inventor/Applicant Name: Fadhel M. GHANNOUCHI 

Customer Number: 46093 

Filer: Kevin Pillay 

Filer Authorized By: 

Attorney Docket Number: 4207-130-CNT 

Receipt Date: 15-FEB-2021

Filing Date: 01-MAY-2017 

Time Stamp: 08:56:47 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $80 

RAM confirmation Number E20212E958314268 

Deposit Account 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 



File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 

Number Message Digest Part /.zip (if appl.) 

171570 

1 Oath or Declaration filed aia000l-Bassam.pdf no 2 

c33c09d7c84629 9a63ad7bc07b24f7e416a 

Sd9b 

Warnings: 

Information: 

171571 

2 Oath or Declaration filed aia000l-Ghannouchi.pdf no 2 

d3ce53761 03b67d1 ded 1527da3493fcd455 

367a7 

Warnings: 

Information: 

171522 

3 Oath or Declaration filed aia000l-Helaoui.pdf no 2 

864253e6f5e88da5d4b48f899529a420386 

bfbSe 

Warnings: 

Information: 

171541 

4 Oath or Declaration filed aia000l -Kwan.pdf no 2 

8c111 a0754fb91988d37dccd4e670921087 

461cd 

Warnings: 

Information: 

30114 

5 Fee Worksheet (5B06) fee-info.pdf no 2 

75a5098793337c9b 16069a076ee3e9de483 

45a87 

Warnings: 

Information: 

Total Files Size (in bytes) 716318 



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 181 O), a Notification of the International Application Number 

and of the International Filing Date (Form PCT/RO/1 OS) 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. 



PTO/SB/64 

Doc Code: PET.AUTO U.S. Patent and Trademark Office 

Document Description: Petition automatically granted by EFS-Web Department of Commerce 

Electronic Petition Request PETITION FOR REVIVAL OF AN APPLICATION FOR PATENT ABANDONED 
UNINTENTIONALLY UNDER 37 CFR l. l 37(a) 

Application Number 15583343 

Filing Date 01-Ma y -2017

First Named Inventor Fadhel GHANNOUCHI 

Art Unit 2633 

Examiner Name JAISON JOSEPH 

Attorney Docket Number 4207-130-CNT 

Title 
DIGITAL MULTI-BAND PREDISTORTION LINEARIZER WITH NON-LINEAR SUBSAMPLING 
ALGORITHM IN THE FEEDBACK LOOP 

The above-identified application became abandoned for failure to file a timely and proper reply to a notice or action by the 
United States Patent and Trademark Office. The date of abandonment is the day after the expiration date of the period set for 
reply in the office notice or action plus any extensions of time actually obtained. 

APPLICANT HEREBY PETITIONS FOR REVIVAL OF THIS APPLICATION 

NOTE: A grantable petition requires the following items: 

(1) Petition fee;

(2) Reply and/or issue fee;

(3) Terminal disclaimer with disclaimer fee - required for all utility and plant applications filed before June 8, 1995; and for
all design applications;

(4) Statement that the entire delay was unintentional.

Petition Fee 

@ Small Entity 

0 Micro Entity 

0 Regular Undiscounted 

Issue Fee and Publication Fee : 

Issue Fee and Publication Fee must accompany ePetition. 

� 
Issue Fee Transmittal is attached 

Drawing corrections and/ or other deficiencies. 



O Drawing corrections and/ or other deficiencies are not required 

@ I certify, in accordance with 37 CFR l .4.(d)(4), that drawing corrections and/ or other deficiencies have previously been filed
on 02-15-2021 

O Drawing corrections and/ or other deficiencies are attached. 

STATEMENT: The entire delay in filing the required reply from the due date for the required reply until the filing of a 
[:8Jgrantable petition under 37 CFR l. l 37(a) was unintentional. 

Petitioner is reminded that a delay resulting from a deliberately chosen course of action on the part of the applicant does not 
become an "unintentional" delay within the meaning of 37CFR 1.137 because: 

• the applicant does not consider the claims to be patentable over the references relied upon in an outstanding Office action;
• the applicant does not consider the allowed or patentable claims to be of sufficient breadth or scope to justify the financial
expense of obtaining a patent;
• the applicant does not consider any patent to be of sufficient value to justify the financial expense of obtaining the patent; or
• the applicant remains interested in eventually obtaining a patent, but simply seeks to defer patent fees and patent
prosecution expenses.

Petitioner is further reminded that an intentional delay resulting from a deliberate course of action chosen by the applicant is 
not affected by: 

• the correctness of the applicant's (or applicant's representative's) decision to abandon the application or not to seek or
persist in seeking revival of the application;
• the correctness or propriety of a rejection, or other objection, requirement, or decision by the Office; or
• the discovery of new information or evidence, or other change in circumstances subsequent to the abandonment or decision
not to seek or persist in seeking revival.

NOTE: Where the petition under 37 CFR l. l 37(a) is filed more than two years after the date the application became abandoned, 
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 71 l .03(c)(ll)(C)-(F) for 
additional guidance on the information required to establish that the entire delay was unintentional. 

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES 

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

An attorney or agent registered to practice before the Patent and Trademark Office who has been given power of attorney @ in this application. 

O An attorney or agent registered to practice before the Patent and Trademark Office, acting in a representative capacity. 

O A sole inventor 

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

O A joint inventor; all of whom are signing this e-petition. 

Signature /kevin pillay/ 

Name kevin pillay 

Registration Number 41559 



�: u:n· i ;;:)0 Hf\(} f }<� ;: :.��h:d 

�H.Jlq� -�;)J p:.nuno:)'!nH.m .!1::1n:Jj_l (:'} "Zll�fjfrnlp llH:�'..:�t<.kty. ("] L?.' l }tJ�-} Lf ;_i�s ·snll�lS .. )�qu� rr..::n.l.� -�:J.tl[:.�i:;�1� nm�;itddy. L1
f>l. l -�kt) Lf :.�-;,s •··11Yfi!lS .. z�-;nr« oJ�)!'!:H �iu�--�}�1i:'.'):� 1tm:;!tddy C.:­(�:\•:.•(�1� p,:11}':;)lpU� "SH�I5J'.'; lUOJ}.: SU}ttJS .iJflll�-l U� .._ljUV.St) 

-��r✓ wnt<):)v )t\;_wJ:.;o (j� �;;-;JiJS:�P.-d;;p,.,:j /in: ·:1r('.l::'• .Kl. {�'X_:·:J�;)1fJP lu>: '((;).�..-,'\_i p.-,Ju1b�.J :;_-i-tn :__:;lmtp (J� p;;,�.-:J<J{.nr:.�! .. )-4;::-,J.�1:.1-:.:;· .:s:.r.<';.-.:.�n ;,_;{{1 r::· �< ,,;.·( !J.,l i,, .. ,,, ,p�>llV; P'"'' :rpc,,,, (,; ,,,.,,,,1-,,,l '''''"''
;.
:�::::::·,:,;si·' ·'•'.J.J.:,::;;.:::.:::;::i_:::/.,S'. ,:/,Mi:::�,::.�,::�::,:;'.!�;; ';:::::�;:c::·:,:: ::::�e:ijt 

� ! �mn-:1� ()l1 Ji -��u;Jifo /��,��r�;:;�,;n;;:::��::.:-�.:�);�::s·��;�ti 'Jl dn. JH �-;��nn�u :.)l{1 pin: (1t�;.<°i;\:< . .10 :\�:."ll1SOUH p;,.;;_ii::..p=;;__)J i: J_;'.(\.{iJJ_�UJ {! Sl� .i?u;.,�{u uuu ;.-:rSu-;s \; J�1 �•w;;u ;:nu. r� ,i 'if<).'\.tlP."SD.;.)Jtt;: '��0 ::so;:(.:�•� JO;;,-\�1uon:; it�;J�Hd p;.1...�;.���rff��J f o: dn }i'.) -:,:-;.\f.Hf:f! ;i1(t :· (� 1�ll · :.�ihxi H.:<..).f � 1u;.1:3,:_id. ::Hfi Ht:- )11.H.;u µU J->'-'::{ '{.

·p3J!!l 3,1 ;;i ;13qum!l.i .l�Ut•'rl��) t..'" }O \.l';;'l ·p.;._�tp,Hrn-� {n.•,x��u ::.::�.::-:-a:: ;(: (:{:-l,:O .,;__'!}j • [.t/'HS iOJJ UJ..!OJ m���:��)"�f}fif ,:s:::.�pp\l ::'.•:;}J,. J;)) G'-1�W:.�q.x;_� ,_'.\'$;$,q)p";:' ��:t., r::

·t-�Ji{.-..�iw fGt'.l/HSJ(>.Ld" ".:f!.;·'-\> �.:;_;__);tf.f'"\:-' ;._�.J,_;;�fH!:·_(fh:.�u•.( .J fJ ;:--,B�H!"!.f} !{!-) ��;.:.�ppB ;_c)tK)pt:<xJs;__u:n:'! Jf.t '.--1fh���l[} r
\'i'.9�:- ·:: }.Lt.:) .' r.: :::,..�u 1pv �1;.�J .. J<� lH.��:1--:��� 1t�l tfJ '.'-:;;�!p{w :::O:)t!�pm.xh::.�_:.J.t'".'�) �L• ;.)itn-:tL) 

'�. l. :'JHt Nl WRll';10()lV l)r<rl<li-Y'i>'S�ms 1-!Vic!N.n·NON Rll,\\ (!Jl.n!V:l'-iTl N.OLL<IOJSHJ,rnd <.lN.VfViJ.THI! 'lVJ.!DHJ ::..sollN,1,'l'.✓.l ,;(() :TTJ.U 

· ·'"'--..P': ;.�Jt:.p ;,tu_,•.:(• 'i_;'::-;�"t--i:Li: (if..:�:) 01 �nu:1s-:<5!:J . .'\q .1n_ q:.�/\\-S�tJ "..=:�A O..td�D. ;JSii ff: p;>Hf:'51'.':U"t�-.n 'SU��::q JO ·v.•'.:",qf: s�;5_:.ppl:, ]a:l ;J::)_��T t:JJJS }ff:J-1( :)ti) 01 p�<s��;:U�lpF ��k}F�-,t:.=:: t�B ·t"!! fH'HU" ""St;F; J¼"-'H .:.o} :.�Jt�lS•::<J �t.J,1:lJ:'-.HHX ·rfH:'�\ ;, ... ._..f:\J::.{s, 1c-::�i.\:l ':--;)lfflS r.�:i1�::; .'.:\tf.: 4l!·" 11-.�l�s'.w.i·:.tf� ��u�:.�q :::� :<��1��u:-:tm.1,.t, {-s_�:.��::1 ��1.p nap :\}!1}::->.� .-\-q.:-::�� 1U{>!S'i!<ll�Ull-l_l .l() 'a::l!l!llhf JO 'Hl��•!J!l•'"'.) ·uo!�:·�!Hi"5URU j.'�� �li:�1!1�\:U J(} .:rn"!:.)!Jf�l�,�\ !.::'ni� "'1f ;1,:'\Hll $�nm 'i;°J.ll�\t:J.p JBUl.JOJ so �t!;,n.tm'3���<� trB st� t,r_;.-n_,, '.t�l\j,�d: 1Buon:PP'B q�11.��l -�5;:,.;.i�d ��U!,\U't:�,:.,:_;;_;_,.,·:,."'5l--: ;;_if{;fJ .. ).m:; .H)J f<�Sn :::q 1or::m-!:_� :.:J�:;:�tgi:\'.';>;__) $!l{._l 'f_?:!:'LUSfn:!JJ. (s_i�:}��:.l ;_<!-H _fi_-.- !:_;�t;\pl�i.t:. :-...r,s:.}tt:.vp J:\:\J p;,sn �x� .\.1w..1 ur:.-.. ::3uH�l:�UJ }-) ;_:nr:J!J�1-�:.1.1 ',/ .• �1n� 

VOV\:\;1'.) 
WS \i; >l OnIV.Lt'-'O ·11;1:\;ino pi:0?1 �But�� �s--ros� dl-VClN ,\t!Tikf HIA;))l 

oq.,1··r n:t� r1td.i1A '?Ll{HH!);,�iv {}.;}:• i XOfl '() 'd ;;qu;:,wd JOJ .P{tm��/t\mm�) ::Eid ::ins�r dms r1r�-,



Electronic Patent Application Fee Transmittal 

Application Number: 15583343 

Filing Date: 01-May-2017

Title of Invention: 
DIGITAL MULTI-BAND PREDISTORTION LINEARIZER WITH NON-LINEAR 
SUBSAMPLING ALGORITHM IN THE FEEDBACK LOOP 

First Named Inventor/Applicant Name: Fadhel M. GHANNOUCHI 

Filer: Kevin Pillay 

Attorney Docket Number: 4207-130-CNT 

Filed as Small Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

PET. REVIVE ABANDON APP, DELAY PYMT-RESP 2453 1 1050 1050 

UTILITY APPL ISSUE FEE 2501 1 500 500 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 



Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 1550 



Decision Date : 

In re Application of: 

Fadhel GHANNOUCHI 

Application No: 

Filed: 

Attorney Docket No: 

UNITED STATES PATENT AND TRADEMARK OFFICE 

February 19, 2021 

15583343 

01-May-2017

4207-130-CNT 

DECISION ON PETITION 

UNDER CFR 1.137(a) 

Commissioner for Patents 

United States Patent and Trademark Office 

P.O. Box 1450 

Alexandria, VA 22313-1450 

www.uspto.gov 

This is an electronic decision on the petition under 37 CFR 1.137(a), filed February 19, 2021 , to revive the above-identified 

application. 

The petition is GRANTED.

The above-identified application became abandoned for failure to reply in a timely manner to the Notice of Allowance and Issue 

Fee(s) Due. The date of abandonment is the day after the expiration date of the period set for reply in the Notice. 

The electronic petition satisfies the conditions for revival pursuant to the provisions of 37 CFR l .137(a) in that (1) the reply in the 

form of payment of the Issue Fee and the Publication Fee (if necessary); (2) the petition fee as set forth in 37 CFR 1.17 (m); (3) the 

drawing correction and/or other deficiencies (if necessary); and (4) the required statement of unintentional delay have been 

received. Accordingly, the Issue Fee payment is accepted as having been unintentionally delayed. 

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

This application file is being directed to the Office of Data Management. 

Office of Petitions 



Electronic Acknowledgement Receipt 

EFSID: 41975547 

Application Number: 15583343 

International Application Number: 

Confirmation Number: 7616 

Title of Invention: 
DIGITAL MULTI-BAND PREDISTORTION LINEARIZER WITH NON-LINEAR 
SUBSAMPLING ALGORITHM IN THE FEEDBACK LOOP 

First Named Inventor/Applicant Name: Fadhel M. GHANNOUCHI 

Customer Number: 46093 

Filer: Kevin Pillay 

Filer Authorized By: 

Attorney Docket Number: 4207-130-CNT 

Receipt Date: 19-FEB-2021

Filing Date: 01-MAY-2017

Time Stamp: 21:38:22 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $1550 

RAM confirmation Number E20212IL38163405 

Deposit Account 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 



File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 

Number Message Digest Part /.zip (if appl.) 

40400 

1 Petition automatically granted by EFS petition-request.pdf no 2 
1 f45ee84f54adea 1daf7fd2ef4906c12d 128f 

788 

Warnings: 

Information: 

583006 

2 Issue Fee Payment (PTO-85B) 4207-130-CNT-lssue-fee.pdf no 1 
cca 1 f3910d2f64786310d218e203d2374f90 

798c 

Warnings: 

Information: 

31601 

3 Fee Worksheet (5B06) fee-info.pdf no 2 
c7224 7e576e4c3421 0fa3a 1f3f2d3c3e0d59 

4419 

Warnings: 

Information: 

Total Files Size (in bytes) 655007 

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 Agglications 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 Agglication 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 Agglication 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 181 O), a Notification of the International Application Number 

and of the International Filing Date (Form PCT/RO/1 OS) 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. 



UNITED STATES PA TENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 

United States Patent and Trademark Office 

Address: COMMISSIONER FOR PATENTS 

APPLICATION NO. 

15/583,343 

46093 7590 

Kevin Pillay - NU A-IP 
503-85 Range Road

ISSUE DATE 

03/23/2021 

03/03/2021 

Ottawa, ONTARIO KIN 8J6
CANADA

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

PATENT NO. ATTORNEY DOCKET NO. 

10958296 4207-130-CNT 

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) 

CONFIRMATION NO. 

7616 

The Patent Term Adjustment is O 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): 

Fadhel M. GHANNOUCHI, Calgary, CANADA; 
Fadhel M. GHANNOUCHI, Calgary, CANADA; 
Seyed Aidin BASSAM, Calgary, CANADA; 
Mohamed HELAOUI, Calgary, CANADA; 
Andrew KWAN, Calgary, CANADA; 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 

for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 

resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 

works to encourage and facilitate business investment. To learn more about why the USA is the best country in 

the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 

IR103 (Rev. 10/09) 


	46093_15583343_05-01-2017_Specification
	46093_15583343_05-01-2017_Claims
	46093_15583343_05-01-2017_Abstract
	46093_15583343_05-01-2017_Drawings-only black and white line drawings
	46093_15583343_05-01-2017_Application Data Sheet
	46093_15583343_05-01-2017_Fee Worksheet (SB06)
	46093_15583343_05-01-2017_Electronic Filing System Acknowledgment Receipt
	46093_15583343_05-08-2017_Filing Receipt
	46093_15583343_05-08-2017_Notice to File Corrected Application Papers
	46093_15583343_05-08-2017_Fee Worksheet (SB06)
	46093_15583343_07-07-2017_Drawings-only black and white line drawings
	46093_15583343_07-07-2017_Electronic Filing System Acknowledgment Receipt
	46093_15583343_07-07-2017_Applicant Response to Pre-Exam Formalities Notice
	46093_15583343_07-07-2017_Drawings-only black and white line drawings
	46093_15583343_07-07-2017_Applicant Response to Pre-Exam Formalities Notice
	46093_15583343_07-07-2017_Applicant Arguments/Remarks Made in an Amendment
	46093_15583343_07-11-2017_Fee Worksheet (SB06)
	46093_15583343_07-11-2017_Notice of Incomplete Reply
	46093_15583343_09-07-2017_Applicant Response to Pre-Exam Formalities Notice
	46093_15583343_09-07-2017_Applicant Arguments/Remarks Made in an Amendment
	46093_15583343_09-07-2017_Applicant Response to Pre-Exam Formalities Notice
	46093_15583343_09-07-2017_Fee Worksheet (SB06)
	46093_15583343_09-07-2017_Electronic Filing System Acknowledgment Receipt
	46093_15583343_09-07-2017_Fee Worksheet (SB06)
	46093_15583343_09-07-2017_Fee Worksheet (SB06)
	46093_15583343_09-07-2017_Drawings-only black and white line drawings
	46093_15583343_09-07-2017_Fee Worksheet (SB06)
	46093_15583343_09-12-2017_Miscellaneous Communication to Applicant - No Action Count
	46093_15583343_09-12-2017_Fee Worksheet (SB06)
	46093_15583343_09-12-2017_Filing Receipt
	46093_15583343_09-12-2017_Notice to File Corrected Application Papers
	46093_15583343_09-12-2017_Miscellaneous Communication to Applicant - No Action Count
	46093_15583343_11-10-2017_Applicant Response to Pre-Exam Formalities Notice
	46093_15583343_11-10-2017_Applicant Arguments/Remarks Made in an Amendment
	46093_15583343_11-10-2017_Drawings-only black and white line drawings
	46093_15583343_11-10-2017_Fee Worksheet (SB06)
	46093_15583343_11-10-2017_Electronic Filing System Acknowledgment Receipt
	46093_15583343_11-14-2017_Fee Worksheet (SB06)
	46093_15583343_11-16-2017_Miscellaneous Communication to Applicant - No Action Count
	46093_15583343_11-16-2017_Filing Receipt
	46093_15583343_11-16-2017_Fee Worksheet (SB06)
	46093_15583343_01-16-2018_Non-Final Rejection
	46093_15583343_01-16-2018_List of references cited by examiner
	46093_15583343_01-16-2018_Bibliographic Data Sheet
	46093_15583343_01-16-2018_Index of Claims
	46093_15583343_01-16-2018_Examiner's search strategy and results
	46093_15583343_01-16-2018_Search information including classification, databases and other search related notes
	46093_15583343_02-22-2018_Notice of Publication
	46093_15583343_09-06-2018_Abandonment
	46093_15583343_02-17-2019_Extension of Time
	46093_15583343_02-17-2019_Fee Worksheet (SB06)
	46093_15583343_02-17-2019_Electronic Filing System Acknowledgment Receipt
	46093_15583343_02-17-2019_Amendment/Request for Reconsideration-After Non-Final Rejection
	46093_15583343_02-17-2019_Claims
	46093_15583343_02-17-2019_Applicant Arguments/Remarks Made in an Amendment
	46093_15583343_02-17-2019_Power of Attorney
	46093_15583343_02-17-2019_Assignee showing of ownership per 37 CFR 3.73
	46093_15583343_02-17-2019_Assignee showing of ownership per 37 CFR 3.73
	46093_15583343_02-17-2019_Fee Worksheet (SB06)
	46093_15583343_02-17-2019_Electronic Filing System Acknowledgment Receipt
	46093_15583343_02-17-2019_Fee Worksheet (SB06)
	46093_15583343_02-17-2019_ePetition Grant Letter
	46093_15583343_02-17-2019_Electronic Filing System Acknowledgment Receipt
	46093_15583343_02-17-2019_ePetition Request Form
	46093_15583343_02-17-2019_Amendment/Request for Reconsideration-After Non-Final Rejection
	46093_15583343_02-17-2019_Claims
	46093_15583343_02-17-2019_Applicant Arguments/Remarks Made in an Amendment
	46093_15583343_02-17-2019_Fee Worksheet (SB06)
	46093_15583343_03-05-2019_Communication - Re:  Power of Attorney (PTOL-308)
	46093_15583343_05-16-2019_Final Rejection
	46093_15583343_05-16-2019_List of references cited by examiner
	46093_15583343_05-16-2019_Index of Claims
	46093_15583343_05-16-2019_Search information including classification, databases and other search related notes
	46093_15583343_05-16-2019_Examiner's search strategy and results
	46093_15583343_05-24-2019_A courtesy postcard sent by USPTO to users who opt-in for e-Office Action
	46093_15583343_07-16-2019_Electronic Filing System Acknowledgment Receipt
	46093_15583343_07-16-2019_Response After Final Action
	46093_15583343_07-16-2019_Claims
	46093_15583343_07-16-2019_Applicant Arguments/Remarks Made in an Amendment
	46093_15583343_09-05-2019_Advisory Action (PTOL-303)
	46093_15583343_09-05-2019_Amendment Submitted/Entered with Filing of Continued Prosecution Application (CPA)/Request for Continued Examination(RCE)
	46093_15583343_10-16-2019_Request for Continued Examination (RCE)
	46093_15583343_10-16-2019_Fee Worksheet (SB06)
	46093_15583343_10-16-2019_Electronic Filing System Acknowledgment Receipt
	46093_15583343_10-16-2019_Amendment Submitted/Entered with Filing of Continued Prosecution Application (CPA)/Request for Continued Examination(RCE)
	46093_15583343_10-16-2019_Claims
	46093_15583343_10-16-2019_Applicant Arguments/Remarks Made in an Amendment
	46093_15583343_11-18-2019_Non-Final Rejection
	46093_15583343_11-18-2019_List of references cited by examiner
	46093_15583343_11-18-2019_Index of Claims
	46093_15583343_11-18-2019_Search information including classification, databases and other search related notes
	46093_15583343_11-18-2019_Examiner's search strategy and results
	46093_15583343_05-18-2020_Request for extension under COVID-19
	46093_15583343_05-18-2020_Fee Worksheet (SB06)
	46093_15583343_05-18-2020_Electronic Filing System Acknowledgment Receipt
	46093_15583343_05-18-2020_Amendment/Request for Reconsideration-After Non-Final Rejection
	46093_15583343_05-18-2020_Claims
	46093_15583343_05-18-2020_Applicant Arguments/Remarks Made in an Amendment
	46093_15583343_05-18-2020_Fee Worksheet (SB06)
	46093_15583343_08-06-2020_Notice of Allowance and Fees Due (PTOL-85)
	46093_15583343_08-06-2020_Search information including classification, databases and other search related notes
	46093_15583343_08-06-2020_Issue Information including classification, examiner, name, claim, renumbering, etc.
	46093_15583343_08-06-2020_Index of Claims
	46093_15583343_08-06-2020_Bibliographic Data Sheet
	46093_15583343_08-06-2020_Examiner's search strategy and results
	46093_15583343_08-14-2020_A courtesy postcard sent by USPTO to users who opt-in for e-Office Action
	46093_15583343_11-23-2020_Abandonment
	46093_15583343_02-15-2021_Oath or Declaration filed
	46093_15583343_02-15-2021_Oath or Declaration filed
	46093_15583343_02-15-2021_Oath or Declaration filed
	46093_15583343_02-15-2021_Oath or Declaration filed
	46093_15583343_02-15-2021_Fee Worksheet (SB06)
	46093_15583343_02-15-2021_Electronic Filing System Acknowledgment Receipt
	46093_15583343_02-19-2021_ePetition Request Form
	46093_15583343_02-19-2021_Issue Fee Payment (PTO-85B)
	46093_15583343_02-19-2021_Fee Worksheet (SB06)
	46093_15583343_02-19-2021_ePetition Grant Letter
	46093_15583343_02-19-2021_Electronic Filing System Acknowledgment Receipt
	46093_15583343_03-03-2021_Issue Notification



