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DECLARATION OF GERARD P. GRENIER

1, Gerard P. Grenier, am over twenty-one (21) years of age. I have never been convicted

of a felony, and I am fully competent to make this declaration. I declare the following to be true

to the best of my knowledge, information and belief:

1. I am Senior Director of Publishing Technologies of the Institute of Electrical and

Electronics Engineers, Inc. (“IEEE”).

. IEEE is a neutral third party in this dispute.

. Neither I nor IEEE itself is being compensated for this declaration.

. Among my responsibilities as Senior Director of Publishing Technologies, I act as a
custodian of certain records for IEEE.

. I make this declaration based on my personal knowledge and information contained
in the business records of IEEE.

. As part of its ordinary course of business IEEE publishes and makes available
technical articles and standards. These publications are made available for public

download through the IEEE digital library, IEEE Xplore.

. It is the regular practice of IEEE to publish articles and other writings including
article abstracts and make them available to the public through IEEE Xplore. IEEE

maintains copies ofpublications in the ordinary course of its regularly conducted
activities.

. The article below has been attached as Exhibits A to this declaration:

A. Y. Nakamura, et al., “256 QAM Modem for Multicarrier 400 Mbit/s

Digital Radio” IEEE Journal on Selected Areas in Communications, Vol.

5, Issue 3, April 1987.

. I obtained a copy of Exhibit A through IEEE Xplore, where it is maintained in the

ordinary course of IEEE’s business. Exhibit A is a true and correct copy of the

Exhibit as it existed on or about January 5, 2017.

10. The article abstracts from IEEE Xplore shows the date of publication. ‘IEEE Xplore

populates this information using the metadata associated with the publication

1 1. Y. Nakamura, et al., “256 QAM Modem for Multicarrier 400 Mbit/s Digital Radio”

was published in IEEE Journal on Selected Areas in Communications, Vol. 5, Issue 3. ,

445 Hoes Lane Piscataway, NJ 08854
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IEEE Journal on Selected Areas in Communications, Vol. 5, Issue 3 was published in

April 1987. Copies of this publication were made available no later than the last day
of the stated publication month. The article is currently available for public download
from the IEEE digital library, IEEE Xplore.

12. I hereby declare that all statements made herein of my own knowledge are true and
that all statements made on information and belief are believed to be true, and further

that these statements were made with the knowledge that willful false statements and

he_Like a1:e_punishab1e b;Lfine or imprrsonme - ' V H

I declare under penalty of perjury that the foregoing statements4ar/9 true and correct.
Executed on: ‘:1-(_3(V\. "gal? -—f' 1: . ' ,:K_-——-..-*""”'L T
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Abstract:
This paper describes the performance of a 256 QAM modem with 400 Mbit / s transmission capacity. A variety of novel techniques are introduced as
ways to achieve good performance. Key techniques include 1) an accurate 256 QAM modulator employing a new monolithic multiplier IC, 2) a carrier
recovery circuit which satisfies such requirements: good phase jitter performance and no false lock phenomenon, 3) a highly stable high-level decision
circuit, and 4) a forward error correcting code. As an overall modem performance, BER characteristics and signatures are presented. The equivalent
CNR degradations of 1 dB(at BER of 10 ) and 2 dB (at BER of 10 )are obtained using a single Lee-error correcting code and a seven-tap baseband
transversal equalizer. The residual bit errors are decreased below the order of 10 . The performance of a 256 QAM multicarrier modem has given
prospect for the development of 400 Mbit/s digital microwave radio system.
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