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I. Introduction

I, June Ann Munford, do declare as follows:

1. I am over the age of 18, have personal knowledge of the facts set forth

herein, and am competent to testify to the same.

2. I have been retained on behalf of the Petitioners to provide assistance in the

above-identified matter in establishing the authenticity and public

availability of the documents discussed in this declaration. I am being

compensated for my services in this matter at the rate of $200.00 per hour

plus reasonable expenses. My statements are objective, and my

compensation does not depend on the outcome of this matter, the results of

my study, or the substance of my opinions.

II. Qualifications and Professional Experience

3. I earned a Master of Library and Information Science (MLIS) from the

University of Wisconsin-Milwaukee in 2009. I have over ten years of

experience in the library/information science field. Beginning in 2004, I

have served in various positions in the public library sector including

Assistant Librarian, Youth Services Librarian and Library Director. I have

attached my Curriculum Vitae as Appendix CV.

4. During my career in the library profession, I have been responsible for

materials acquisition for multiple libraries. In that position, I have cataloged,
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purchased, and processed incoming library works. That includes purchasing 

materials directly from vendors, recording publishing data from the material 

in question, creating detailed material records for library catalogs and 

physically preparing that material for circulation. In addition to my 

experience in acquisitions, I was also responsible for analyzing large 

collections of library materials, tailoring library records for optimal catalog 

search performance and creating lending agreements between libraries 

during my time as a Library Director.  

5. I am fully familiar with the catalog record creation process in the library

sector. In preparing a material for public availability, a library catalog record

describing that material would be created. These records are typically

written in Machine Readable Catalog (herein referred to as “MARC”) code

and contain information such as a physical description of the material,

metadata from the material’s publisher, and date of library acquisition. In

particular, the 008 field of the MARC record is reserved for denoting the

date of creation of the library record itself. As this typically occurs during

the process of preparing materials for public access, it is my experience that

an item’s MARC record indicates the date of an item’s public availability.

6. Typically, in creating a MARC record, a librarian would gather various bits

of metadata such as book title, publisher and subject headings among others
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and assign each value to a relevant numerical field. For example, a book’s 

physical description is tracked in field 300 while title/attribution is tracked in 

field 245. The 008 field of the MARC record is reserved for denoting the 

creation of the library record itself, as I noted above. As this is the only date 

reflecting the inclusion of said materials within the library’s collection, it is 

my experience that an item’s 008 field accurately indicates the date of an 

item’s public availability.  

III. Authenticity and Public Availability (EX-1006) 

A. Authentication 

7. I have reviewed EX-1006, “A New Approach for Concurrent Dual-Band IF 

Digital PreDistortion: System Design and Analysis” by A. Cidronali, et al. 

as published in Proceedings of the 2008 International Workshop on 

Integrated Nonlinear Microwave and Millimeterwave Circuits (hereinafter, 

“Cidronali” or “EX-1006”). 

8. Attached hereto as Appendix CIDRONALI01 is a screen capture of a 

webpage entitled A New Approach for Concurrent Dual-Band IF Digital 

PreDistortion: System Design and Analysis as hosted on the IEEE Xplore 

website. I secured these screen captures myself from 

https://ieeexplore.ieee.org/document/4745733/metrics#metrics. Appendix 

CIDRONALI01 also contains a true and correct copy of Cidronali— “A 
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New Approach for Concurrent Dual-Band IF Digital PreDistortion: System 

Design and Analysis”—that I purchased from IEEE Xplore. 

9. In comparing Appendix CIDRONALI01 to EX-1006, it is my determination 

that EX-1006 is a true and correct copy of “A New Approach for Concurrent 

Dual-Band IF Digital PreDistortion: System Design and Analysis” by A. 

Cidronali, et al. as published in Proceedings of the 2008 International 

Workshop on Integrated Nonlinear Microwave and Millimeterwave Circuits. 

B. Public Availability 

10.   I am informed by counsel that a given reference is “published” upon a 

satisfactory showing that such a document has been disseminated or otherwise 

made publicly available to the extent that persons interested and ordinarily 

skilled in the subject matter or art could locate it exercising reasonable 

diligence and obtain the document. I have also been informed by counsel that 

materials available in a library constitute “printed publications” if they are 

catalogued and indexed according to general library practices and protocols 

that make the references available and accessible to members of the interested 

public. 

1. IEEE Xplore 

11. Appendix CIDRONALI01 as noted above is a screen capture of a webpage 

entitled “A New Approach for Concurrent Dual-Band IF Digital 
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PreDistortion: System Design and Analysis” as hosted on the IEEE Xplore 

website. The ‘Date of Conference’ field present in CIDRONALI01 indicates 

the conference associated with the Cidronali paper was held from November 

24 – 25, 2008, and the ‘Date Added to IEEE Xplore’ field indicates the 

Cidronali paper was added to the IEEE Xplore online service as of January 

9, 2009. Considering this information, it is my determination that Cidronali 

(EX-1006) was made available to the public via IEEE Xplore as of January 

9, 2009. 

2. Rochester Institute of Technology Library (“RIT”)

12. Attached hereto as Appendix CIDRONALI02 is a true and correct copy of

the MARC record for Proceedings of the 2008 International Workshop on

Integrated Nonlinear Microwave and Millimeterwave Circuits as held by the

Rochester Institute of Technology Library. I secured this record myself from

the library’s public catalog. The MARC record contained within Appendix

CIDRONALI02 accurately describes the title, publisher and ISBN number

of Proceedings of the 2008 International Workshop on Integrated Nonlinear

Microwave and Millimeterwave Circuits.

13. The 008 field of the MARC record in Appendix CIDRONALI02 indicates

the date of record creation. The 008 field of Appendix CIDRONALI02

indicates the Rochester Institute of Technology Library first acquired
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Proceedings of the 2008 International Workshop on Integrated Nonlinear 

Microwave and Millimeterwave Circuits as of April 14, 2009. Considering 

this information, it is my determination that Proceedings of the 2008 

International Workshop on Integrated Nonlinear Microwave and 

Millimeterwave Circuits, and therefore Cidronali (EX-1006), was made 

available to the public via the Rochester Institute of Technology Library 

shortly after April 14, 2009.  

14. Additionally, subjects are represented in Field 050 by a Library of Congress 

Classification (LCC) number of “TK7871.58.P6” that represents general 

works on Amplifiers, specifically “Power.” Subjects are also represented in 

Fields 650 by three Library of Congress subject headings: Power amplifiers, 

Microwave integrated circuits, and Millimeter wave devices. These subject 

representations support interested users to conduct subject searches to 

discover Cidronali (EX-1006).  

3. MIT 

15. Attached hereto as Appendix CIDRONALI03 is a true and correct copy of 

the MARC record for Proceedings of the 2008 International Workshop on 

Integrated Nonlinear Microwave and Millimeterwave Circuits as held by the 

Massachusetts Institute of Technology Library. I secured this record myself 

from the library’s public catalog. The MARC record contained within 
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Appendix CIDRONALI03 accurately describes the title, publisher and ISBN 

number of Proceedings of the 2008 International Workshop on Integrated 

Nonlinear Microwave and Millimeterwave Circuits. 

16. The 008 field of the MARC record in Appendix CIDRONALI03 indicates

the date of record creation. The 008 field of Appendix CIDRONALI03

indicates the Massachusetts Institute of Technology Library first acquired

Proceedings of the 2008 International Workshop on Integrated Nonlinear

Microwave and Millimeterwave Circuits, as of April 14, 2009. Considering

this information, it is my determination that Proceedings of the 2008

International Workshop on Integrated Nonlinear Microwave and

Millimeterwave Circuits, and therefore Cidronali (EX-1006), was made

available to the public via the Massachusetts Institute of Technology Library

shortly after April 14, 2009.

17. Additionally, subjects are represented in Field 050 by a Library of Congress

Classification (LCC) number of “TK7871.58” that represents general works

on Amplifiers, specifically Power.  Subjects are also represented in Fields 650

by three Library of Congress subject headings: Power amplifiers, Microwave

integrated circuits and Millimeter wave devices. These subject representations

support interested users to conduct subject searches to discover Cidronali

(EX-1006).
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4. Villanova 

18. Attached hereto as Appendix CIDRONALI04 is a true and correct copy of 

the MARC record for Proceedings of the 2008 International Workshop on 

Integrated Nonlinear Microwave and Millimeterwave Circuits as held by the 

Villanova University Library. I secured this record myself from the library’s 

public catalog. The MARC record contained within Appendix 

CIDRONALI04 accurately describes the title, publisher and ISBN number 

of Proceedings of the 2008 International Workshop on Integrated Nonlinear 

Microwave and Millimeterwave Circuits. 

19. The 008 field of the MARC record in Appendix CIDRONALI04 indicates 

the date of record creation. The 008 field of Appendix CIDRONALI04 

indicates the Villanova University Library first acquired Proceedings of the 

2008 International Workshop on Integrated Nonlinear Microwave and 

Millimeterwave Circuits as of April 14, 2009. Considering this information, 

it is my determination that Proceedings of the 2008 International Workshop 

on Integrated Nonlinear Microwave and Millimeterwave Circuits, and 

therefore Cidronali (EX-1006), was made available to the public via 

Villanova University Library shortly after April 14, 2009. 

20. Additionally, subjects are represented in Field 050 by a Library of Congress 
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Classification (LCC) number of “TK7871.58” that represents general works 

in Elctrical Engineering, Electronics and Nuclear Engineering, specifically on 

Power Amplifiers.  Subjects are also represented in Fields 650 by three 

Library of Congress subject headings: Power amplifiers, Microwave 

integrated circuits and Millimeter wave devices Wireless communication 

systems. These subject representations support interested users to conduct 

subject searches to discover Cidronali (EX-1006).  

5. Usage Record

21. Actual usage of a publication is reflected by other publications that make

reference to it. I used Google Scholar to identify citations to Cidronali (EX-

1006) and compiled a list of citations from 2009 through 2010.   Appendix

CIDRONALI05 presents 1 citation to this article. The earliest citation that I

identified appeared in April 2010, further supporting my opinion that

Cidronali (EX-1006) was made available to interested members of the public

before April 2010 so that it could be cited in a paper published in April 2010.

22. Attached hereto as Appendix CIDRONALI06 is a chapter from a book

entitled Advanced Microwave Circuits and Systems. I secured this chapter

from the publisher’s website at https://www.intechopen.com/chapters/9643.

According to this page, Advanced Microwave Circuits and Systems was first

published as of April 1, 2010. Page 36 of this chapter includes a citation to
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Cidronali (EX-1006), indicating this reference was made available to 

interested members of the public before April 1, 2010 so that it could be cited 

in a textbook published on that date. 

IV. Summary of My Opinion

23. My comparison of CIDRONALI01 to EX-1006 informs my opinion that EX-

1006 is authentic. Based on the documents and records I have reviewed, it is

my opinion that Cidronali (EX-1006)—Proceedings of the 2008 International

Workshop on Integrated Nonlinear Microwave and Millimeterwave

Circuits—was publicly accessible to interested members of the public via

IEEE explore on the Internet by January 9, 2009. Further, the MARC records

from the RIT, MIT, and Villanova Libraries show that the conference

proceedings containing the Cidronali paper were catalogued and had a MARC

record created on April 14, 2009. Based upon my experience and expertise,

this confirms that Cidronali (EX-1006) would have been available to

interested members of the public at each of these respective Libraries shortly

after April 14, 2009, but not later than 2 – 12 weeks after the creation of the

record. Further still, the citation history of Cidronali (EX-1006) confirms that

by no later than April 1, 2010, interested members of the public had indeed

accessed the Cidronali paper so that it could be cited in other publicly

available works.
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24.In sum, it is my opinion that persons interested and ordinarily skilled in the

subject matter of the Cidronali paper would have been able to locate EX-1006

on the Internet by January 9, 2009, and certainly no later than April 1, 2010,

based upon Cidronali’s citation history.

25.I declare under penalty of perjury that the foregoing is true and correct. I

hereby declare that all statements made herein of my own knowledge are

true and that all statements made on information and belief are believed to

be true; and further that these statements were made the knowledge that

willful false statements and the like so made are punishable by fine or

imprisonment, or both, under Section 1001 of Title 18 of the United States

Code.

Dated: 3/7/2025

June Ann Munford
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Abstract — In this paper we propose a Dual Band Digital 
Predistorter (DB-DPD), suitable for concurrent dual-band power 
amplifiers. A sub-sampling receiver is at the basis of the feedback 
path, while the vectorial gain adjuster is achieved at the proper 
digital intermediate frequency. The proposed method adopts a 
conventional memory polynomial DPD for linearization. The 
approach is tested by system-level simulations and it was proven 
to be able to correct most of the nonlinearity, with only a modest 
performance loss with respect to single-band architectures.  

I. INTRODUCTION 

The most of the available Digital PreDistortion (DPD) 
techniques deal with single-band operation, although recently 
an approach to deal with multi-carrier and potentially 
available for multiband systems was presented in [1]. In this 
technique the modulation bandwidth in several bands and then 
a DP algorithm is applied selectively to the inband and 
interband third-order intermodulation distortion (IMD3). As 
the approach relies on third order Volterra model, the accuracy 
of the DP depends upon the identification procedure and the 
frequency band spacing. 

In this paper we propose a novel method of Dual Band 
DPD (DB-DPD), capable of a simultaneous predistortion of a 
concurrent dual-band power amplifier at both frequency bands. 
The proposed method uses a single band memory polynomial 
DP for linearization, operating at a proper IF. As feedback 
path the system adopts a subsampling receiver, which allows 
extreme flexibility and coherent dual-band down-conversion. 
With the selection of an appropriate sample rate, the RF 
channels are translated side-by-side at a low IF with no 
spectral overlap. At this section of the system a low-pass ADC 
digitizes the entire baseband range, and after DSP 
channelization of the signals an indirect learning algorithm is 
adopted to train the DPD. The memory polynomial DB-DPD 
system was simulated with Matlab-Simulink®, and 
performance was compared with those achieved from the 
same system operating in single band operation. 

The paper is organized as follows: in Section II is recalled a 
brief review of the main PA topologies target of the 
linearization procedure herein analysed. In Section III is 
described the sub-sampling receiver design and the technique 
for the sampling frequency calculation. Section IV reports the 
operating principle of the DB-DP system, while in Section V 
simulation results are showed, highlighting performance 
differences over single band DPD systems.  

II. DUAL-BAND POWER AMPLIFIER ARCHITECTURES 

The main objective of the present paper is the evaluation of a 
new concept of DB-DPD consistent with two possible 
architectures of dual-band PA both suitable for their 
involvement in the concurrent dual-band systems. The first is 
based on two dedicated PAs combined by a diplexer while the 
second is specifically designed to be operated in dual-band 
state. In the next paragraphs a brief discussion of this PA 
topologies is given. 

A) Combined dedicated PAs 

One out of the two dual-band architectures considered in 
this work is based on the schematic representation reported in 
Fig. 1. It represents the most straightforward solution which 
makes use of two dedicated PAs combined by a diplexer. 
While for the PA units the designer can access to the most 
mature and advances design methodologies and technologies, 
the passive diplexer still represents a very critical part of the 
entire PA structure. Indeed, this component must guarantee an 
almost lossless behavior in the transmission paths and an as 
much as possible isolation. In particular the former feature is 
required to preserve the combined efficiency of the entire 
structure, while the latter is a required feature to avoid the 
cross-modulation between the two dedicated PAs. The 
constraints on the diplexer become more critical in the case of 
closer operative spectrum bands. During the two dedicated 
PAs design, the eventual combination with the diplexer 
doesn’t require specific additional PA design consideration, 
only an accurate evaluation of the out-of band termination 
which might degrade the output power and efficiency of the 
two units. 

B) Dual-band single PA 

The PA architecture under investigation in this paper is 
represented by the dual-band single PA, i.e. a circuit designed 
around a single active device and able to simultaneously 
operate at two different frequency bands. The schematic of the 
concurrent PA is reported in Fig. 2, where the dual-tuned 
matching networks are synthesized by either passive and\or 
distributed elements properly dimensioned, without external 
tuning controls. The basic principle discussed in [5]-[6], for 
the development of dual-tuned matching network can be 
effectively considered for the concurrent dual-band PA. In this 
configuration the two signal sources are combined prior to be 

978-1-4244-2646-1/08/$25.00 ©2008 IEEE
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applied to the PA input. The design method of concurrent 
dual-band PA based on multi-tuned networks composed of 
lumped elements is discussed in detail in [7].  

 

Fig. 1. Schematic of the concurrent dual-band PA implemented by 
two combined dedicated PAs. 

 
Fig. 2. Concurrent dual-band PA schematic, implemented by a dual-
band PA. 

III. SUBSAMPLING RECEIVER 
The subsampling adopted in the DB-DPD feedback recalls 
somehow the receivers adopted in the multiband radios and is 
based on the bandpass sampling theorem. This principle can 
be adapted to down-convert two (or more) band-limited 
signals and , located at different centre frequencies 1s 2s

1cf and 2cf , with bandwidths and . Selecting the proper 
sampling frequency there will be aliases of the two signals 
located side-by-side in the first Nyquist zone with no overlap, 
as shown in Fig. 3. The sampling frequency must respect the 
condition: 

1B 2B

  1 22( )s Bf B

that is, the Nyquist zone must be wider than the sum of the 
two bands. 

Form the Fig. 3 is evident that the two band-pass signals 
have to be down-converted at IF rather than both at base-band 
to make them suitable for the DP training. In the full paper a 
detailed discussion about the constraints and the proper 
selection of the intermediate frequency for the down 
conversions is given.  

IV. DUAL BAND DIGITAL PREDISTORTION 
In the full paper we will discuss about the proposed DB-

DPD system which is an extension of a single band DPD (SB-
DPD) system. In this case, the predistortion is usually realized 
in the digital baseband, while a baseband predistortion with a 
unique DP is not possible in dual band concurrent systems. In 
DB-DP, baseband digital signals  and  are shifted 

to 
1( )x n 2( )x n

1IFf  and 2IFf  then summed thus creating , which is 
about a proper IF and passed through the gain adjuster; the 
output of this process is the numeric signal . The next 
step is operated by a numeric diplexer which separates again 
the two frequency bands. A pair of numeric frequency down-
conversions translates to baseband the two signal which are 
then converted in the analogue domain. This latter numeric 
process is required when the ADC clock frequency is an issue. 
The analogue PA input is obtained by frequency shifting 

to the RF frequencies

( )'x n

( )'z n

( )'z t

1cf  and 2cf , and combining them. The PA 
output , is spilled and a portion of it is used to create the 
feedback signals. The feedback path proposed in this paper 
consists of the coherent dual-band subsampling receiver 
discussed in the previous section. The two bands composing 

 are aliased side-by-side in the baseband, then digitized 
by a single ADC.  

( )'y t

( )'y t

 
Fig. 3. Dual band subsampling 
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Fig. 4.DB-DP system with IF predistortion and subsampling feedback 

 

In the digital domain, the bands are separated and shifted to 
IF, composing the signal  that is compared to  by 
the direct learning training algorithm. The block diagram of the 
whole system is shown in Fig. 4. 

' ( )'y n ( )'x n

V. SIMULATION RESULTS 
The DB-DP was simulated by Matlab/Simulink®. We 

considered two 16 QAM signals, with 
amplitudes  and centre frequencies 10dBmP
1 2.1cf GHz and 2 3.5cf  GHz; the sampling frequency 

was set to 146.5sf MHz. The PA was modeled with the 
Wiener-Hammerstein model. LTI blocks preceeding and 
following the memoryless NL were set to have the following 
transfer functions: 

2

1 1
,1 0.5 1 0.3( ) ( )

1 0.4 1 0.4
z zH z z
z z

G
2

 

It was chosen a tanh-shaped AM/AM NL, that has G=20dB, 
IP3=38dB and whose AM/PM is linear, with 5°/dB slope. 

 

Fig. 5. Constellations comparison for lower channel, between 
transmitted signal and input signal, with DB-DP OFF and DB-DP ON. 

 

Fig. 6. Spectra comparison for lower channel, between transmitted 
signal and input signal, with DB-DP OFF and DB-DP ON. 

 

Fig. 7. Spectra comparison for higher channel, between transmitted 
signal and input signal, with DB-DP OFF and DB-DP ON. 
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Fig. 8. Constellations comparison for higher channel, between 
transmitted signal and input signal, with DB-DP OFF and DB-DP ON. 

For the implementation of the DB-DPD we used a memory 
polynomial DP, with a memory length of 4 taps, a polynomial 
order K=9 and a LUT predistorter with a size of 512. 
Polynomial coefficients were estimated on a basis of 8192 
samples. Simulation results for both channels are shown in 
Errore. L'origine riferimento non è stata trovata. through 
Errore. L'origine riferimento non è stata trovata., where an 
ACPR and EVM significant reduction is observed. The method 
proved to be able to correct most NLs, but it is not as good as a 
SB-DP. While in that case we obtained a Normalized Mean 
Square Error (NMSE) of approximately 3e-4, in the DB-DP we 
obtained an NMSE of approximately 1e-3. 

VI. CONCLUSION 
The proposed DB-DPD system architecture exploits a memory 
polynomial predistorter and a subsampling receiver as a 
feedback path. The DB-DP implements a memory polynomial 
predistorter and a direct learning training method similar to 
those involved in single band DP. It operates at a proper digital 
IF and it is able to correct most NLs, even those due to 
memory effect, both in single and dual band operation. The 
introduced technique can be effectively used in conjunction 
with concurrent dual-band PAs. Comparison with conventional 
DPD shows that the performance decreases slightly when a 
concurrent dual band signal is predistorted.  
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