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Issues

• Claim Construction
– whether independent claims require HRTFs and 6DOF
– “capturing … binaural sound” (claim 1 only)

• Disputes
– Under Petitioner’s Construction
– Under PO’s Construction

• Motions to Exclude and Strike
– Exhibits 2029-30 to be excluded
– Arguments to be stricken from the record
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Challenged Patent
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’090 Patent: Localization by Adjusting Sound

’090 Patent
Filed: Jun. 23, 2014

Issued: Dec. 29, 2015Pet. 10-11.

’090 Patent at 1:14-16.
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’090 Patent: Localization by Adjusting Sound

’090 Patent, Fig. 23 (excerpted);
’090 Patent, 35:49-55.

’090 Patent, Fig. 1 (annotated). 

Pet. 11; Reply 1.
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’090 Patent: Localization by Adjusting Sound

EX1001 (’090 Patent), 35:49-55 (emphasis added)

’090 Patent, Figs. 13A-D;
EX1003 (Kyriakakis), ¶¶50-53.

Adjustments are made to the sound for each of 
these users since they are located at different 
locations around the table with respect to the 
sound localization points. These adjustments 
include, but are not limited to, calculations for 
and changes to ITDs, ILDs, HRTFs, 
attenuation, reverberations, and other aspects 
of sound discussed herein. 

Pet. 9; Reply 1.
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Relevant Claim Limitations

’090 Patent, cl. 1.

’090 Patent, Fig. 1 (annotated).

Pet. 11.
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Relevant Claim Limitations

’090 Patent, cl. 15.

’090 Patent at Fig. 1 (annotated).

Pet. 11.
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Relevant Claim Limitations

’090 Patent, cl. 8. ’090 Patent, Fig. 3 (annotated).

Pet. 11.
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Localization By Adjusting Sound Was Known

PO’s Expert Dr. Begault Deposition

EX1051 (Begault Tr.), 53:8-16

Reply 1.
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Prior Art
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Bedingfield Discloses Localization By Adjusting Sound

EX1005 (Bedingfield), 4:31-5:3.

Pet. 22-26.
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Bedingfield Discloses Localization By Adjusting Sound

EX1005 (Bedingfield), Fig. 14.
Reply 17.
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Bedingfield Discloses Localization By Adjusting Sound

EX1005 (Bedingfield), Fig. 19b (excerpted); 
Reply 17-18.

Reply 17-18.
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Li Discloses Localization By Adjusting Sound

EX1006 (Li), 22:1-67.

Pet. 58-66.
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Andrea Discloses Capturing Binaural Sound

EX1007 (Andrea), 14:55-58.

Pet. 22.
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Ballas Discloses Head Tracking To Maintain SLP

EX1008 (Ballas), Abstract.

Pet. 14.
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Claim Construction:
HRTFs and 6DOF
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The claim terms should be given their “ordinary and customary 
meaning” as understood by a PHOSITA in view of the patent claims, 
specification and prosecution history. Phillips v. AWH Corp., 415 F.3d 
1303, 1312-14 (Fed.Cir.2005) (en banc); 37 C.F.R. §42.100(b). There 
is a “heavy presumption” that the ‘090 Patent’s disputed claim terms 
“are to be given their ordinary and customary meaning.” See Aylus 
Networks, Inc. v. Apple Inc., No. 2016-1599, 856 F.3d 1353 (Fed.Cir. 
(Cal.) May 11, 2017). The ordinary meaning may be readily apparent 
to a PHOSITA, and claim construction can involve merely accepting 
the meaning of commonly understood words. Phillips, 415 F.3d at 
1314 ... Accordingly, no express constructions of the claims are 
necessary. To the extent that any term needs construction, the plain 
and ordinary meaning of the term should be adopted.

No Express Construction Necessary

POR 3-4.
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Legal Standard To Construe Terms

Vivid Techs., Inc. v. Am. Sci. & Eng’g, Inc., 200 F.3d 795, 803 (Fed. Cir. 1999) (emphasis added).

[A]lthough the claims are construed objectively and without reference to 
the accused device, only those terms need be construed that are in 
controversy, and only to the extent necessary to resolve the 
controversy.

Reply 13.
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No Dispute Identified for Plain Meaning of “HRTF”

EX2016 (Kyriakakis Tr.), 90:16-91:6 (cited by Sur-Reply 4).

Petitioner’s Expert Dr. Kyriakakis

Sur-Reply 4.
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Dr. Kyriakakis Applied Plain Meaning

Sur-Reply 4.

Patent Owner’s Sur-Reply

No Citation
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Parties’ Proposed Constructions

Patent Owner’s ConstructionPetitioner’s Construction
“externalization of sound through 
HRTFs and 6DOF tracking of the 
listener relative to the SLP that 
represents the talker”

plain and ordinary meaning

Pet. 15-16. Begault Decl. ¶79 (cl. 8);
see also ¶¶64-65 (cl. 1), ¶85 (cl. 15);

POR 43; Sur-Reply 7. 

Whether Independent Claims Require HRTFs

Reply 2.
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Primary Dispute: Whether Independent Claims Require HRTFs and 6DOF

EX1001 (’090 Patent), cl. 1.

EX1005 (Bedingfield), 4:31-5:3.

1. A method, comprising: …
designating, with a computer system, a sound localization point in empty 

space that is away from and proximate to the listening person such that the 
sound localization point simulates an origin of the binaural sound at the empty 
space that the listening person hears during the telephone call …

The multi-channel processing device 118 may separate the single channel 
audio signal into a multi-channel signal, thus creating a sound field 122 for the 
listener 102 when the listener hears the audio signal from the multi-channel 
processing device 118, and then through the speaker system 120 ... The multi-
channel processing device 118 configured with the communication system 116 
creates the sound field 122 that is substantially similar (or approximately 
similar) to an actual sound field where the listener 102 is present between all 
of participants 104, 106, 108.

Pet. 22-26.
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PO Attempts to Improperly Narrow Adjusting Sound To HRTFs

EX1005 (Bedingfield), Fig. 1. EX1005 (Bedingfield), Fig. 14 (excerpted). EX1005 (Bedingfield), Fig. 19a (excerpted).

Reply 3-9.

Meta Platforms, Inc. - Ex. 1056 
Meta Platforms, Inc. v. Eight KHZ, LLC 

IPR2023-01003, Page 25 of 67



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 26

Intrinsic Evidence – Claims

No requirement for HRTFs and 6DOF tracking

EX1001 (’090 Patent), cls.2, 5, 17.

2. The method of claim 1 further comprising … 
adjusting an interaural time difference of the sound that the listening person hears in response to the listening person 

changing the head orientation with respect to the sound localization point.
5. The method of claim 1 further comprising … 

adjusting an interaural level difference of the binaural sound that the listening person hears in response to the talking 
person moving closer to and away from the sound receiving point.
17. The computer system of claim 15, wherein the processor further executes the instructions to change an interaural time 
difference (ITD), an interaural level difference (ILD), and a head-related transfer function (HRTF) in order to position the 
sound localization point of the binaural voice to the location that is away from and proximate to the first person.

Reply 3-5.
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Intrinsic Evidence – Specification

No requirement for HRTFs and 6DOF tracking

EX1001 (’090 Patent), 3:59-67.

A location of sound and/or a direction to the sound can be altered or created using one or more of 
head-related transfer functions (HRTFs), accounting for differences in arrival times between the ears 
(interaural time differences), differences in amplitude or level of the sound between the ears (interaural 
level differences), asymmetrical spectral reflections from parts of the body (such as torso, shoulders, and 
pinnae), phase delays, group delays, and a ratio of the direct signal to the reverberated signal.

EX1001 (’090 Patent), 35:49-55 (emphasis added).

Adjustments are made to the sound for each of these users since they are located at different locations 
around the table with respect to the sound localization points. These adjustments include, but are not 
limited to, calculations for and changes to ITDs, ILDs, HRTFs, attenuation, reverberations, and other 
aspects of sound discussed herein. 

Reply 5-6.
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Intrinsic Evidence – Specification

No requirement for HRTFs and 6DOF tracking

EX1001 (’090 Patent), 9:54-61.

EX1001 (’090 Patent), 4:20-39. 

EX1001 (’090 Patent), 6:56-63.

Reply 6.
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Extrinsic Evidence – PO’s Expert’s Admission

Externalization (Localization) Does Not Require HRTFs

EX1051 (Begault Tr.) 68:23-69:8, 70:8-10.

Q. So you cannot accomplish sound externalization with stereo processing or stereo 
speakers, correct?
A. Well, just to be accurate, if you use loud speakers, then the sound is going to be 
external at one point because the loud speakers are external from the human. So the sound 
will be  externalized somewhere in between the two loud speakers, but otherwise, over 
headphones, you need to have HRTFs to be able to externalize the sound on the side of your 
head ...

PO’s Expert Dr. Begault Deposition

Reply 7-9.
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Construction Unnecessary: Bedingfield Discloses HRTF

EX1003 (Kyriakakis), ¶¶173-174.

Petitioner’s Expert Dr. Kyriakakis’s Declaration

Pet. 38-39.
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Claim Construction:
“capturing . . . binaural sound”
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Parties’ Proposed Constructions

Patent Owner’s ConstructionPetitioner’s Construction
“capturing each and every sound 
wave at the talker’s system binaurally”

Plain and ordinary meaning

Pet. 15-16. POR 1.

“capturing … binaural sound”

Reply 9.
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Intrinsic Evidence: “Sound” Includes A Voice

Reply 10-11.
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Intrinsic Evidence: “Sound” Includes A Voice

Reply 9-11.

EX1001 (’090 Patent), 33:7-8.

For example, the first person 2110 holds an HPED 2105 that captures, 
records, and transmits sound (such as a voice of the first person). 

EX1001 (’090 Patent), 5:67-6:2.

The binaural recordings of the three sounds (i.e., footsteps, voice, and opening door) can be stored to 
preserve their original sound localization points. As such, a listener of the recording would hear the 
footsteps at the first coordinate, the voice at the second coordinate, and the opening door at the third 
coordinate.
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Extrinsic Evidence: “Sound” Includes A Voice

EX1051 (Begault Tr.) 41:3-5.

Q. And you consider speech a type of sound, correct?
A. Yes. Speech is considered a type of sound.

PO’s Expert Dr. Begault Deposition

Reply 11-12.
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Construction Unnecessary: ‘090 Patent Disclosure Is The Same As Andrea

EX1001 (’090 Patent), 25:39-41, 39:65-40:3.

Ambient noise and attenuation due to environmental conditions can be filtered.

The vocal sound captured from the third microphone is used to enhance the sound captured by the 
fourth microphone, to isolate and cancel non-vocal components of sound, and to improve the clarity of a 
vocal part of the signal that is ultimately provided to the listener.

EX1007 (Andrea), 14:55-61, 15:34-37.

EX1007 (Andrea), 16:21-28.

… the sound picked up by the audio receiving means on the earbuds may be converted to 
audio signals that are transmitted to an external device comprising a processor for processing. 
The processor may execute executable instructions causing it to generate an audio signal that 
substantially fails to reflect noise generated from an area outside of the beam width.

A sound is picked up by the audio receiving means on each earbud, converted into audio 
signals, and transmitted to an external device, such as a computing device, for processing … 
because the objective of ANR is to minimize unwanted sound perceived by the user, the most 
advantageous placement of each audio receiving means is at a location where the audio 
receiving means most closely approximate the sound perceived by the user. 

Reply 11-12, 14-15.
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Bedingfield-Andrea Captures, Adjusts, and Provides Binaural Sound

EX1003 (Kyriakakis), ¶125; Pet. 22;
Reply 15-16.
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Disputes
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Overview of Instituted Bedingfield Grounds

• Ground 1: Claims 1, 15 obvious over Bedingfield in view of Andrea

• Ground 2: Claim 18 obvious over Ground 1 references and Ballas

• Ground 3: Claim 19 obvious over Ground 1 references and Sandgren

• Ground 4: Claims 8-10, 12, 13 obvious over Bedingfield in view of Ballas

Pet. 11. 
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Bedingfield Grounds: PO Arguments

Grounds 1-4

• Bedingfield does not teach binaural synthesis / Bedingfield is not binaural

• Bedingfield creates “perception” of externalization, not an externalized sound

Ground 4

• Bedingfield does not teach ITD

• No reasonable likelihood of success to combine Bedingfield and Ballas

Sur-Reply 14-20. 
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’090 Patent Disclosure Is the Same as Bedingfield

EX1005 (Bedingfield).

Bedingfield

Pet. 12-13.
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’090 Patent and Bedingfield Disclose “Adjusting … Binaural Sound”

’090 Patent, Figs. 13A-D;
Ex. 1003 ¶¶50-53.

EX1005 (Bedingfield), Fig. 14 (excerpted).

’090 Patent
Bedingfield

Pet. 9.
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’090 Patent and Bedingfield Disclose “Adjusting … Binaural Sound”

EX1005 (Bedingfield), 3:35-61.

EX1001 (’090 Patent), 35:49-55.

’090 Patent Bedingfield

Pet. 9; Reply, 1, 20.

…
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Bedingfield Is A Binaural Reference

EX2016 (Kyriakakis Tr.), 160-161.

[T]he human hearing mechanism (including the ears, nerves and brain processing, subsequently referred to as ‘the ear’) 
detects placement of a speaker (or source of sound)…by detecting [differences]…perceived by the listener’s two ears … 
the listener may hear a second speaker, located at the 3 o’clock position relative to the listener, in stereo sound with an 
increased volume level in the right audio channel and a decreased volume level in the left audio channel, as compared to 
the right and left volume levels received from the first speaker.

I'm using the word "stereo" here as it is 
sometimes used colloquially to mean two 
channels. Stereo only is stereo if you play it 
back over loudspeakers, as we said early on 
today, but it is often used this way.

EX1007 (Bedingfield), 
3:35-4:12, Figs. 14, 15.

Reply 16-18.
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Bedingfield Is A Binaural Reference

EX1007 (Bedingfield), 3:35-4:12, Figs. 14, 15.

[T]he human hearing mechanism (including the ears, nerves and brain processing, subsequently referred to as ‘the ear’) 
detects placement of a speaker (or source of sound)…by detecting [differences]…perceived by the listener’s two ears … 
the listener may hear a second speaker, located at the 3 o’clock position relative to the listener, in stereo sound with an 
increased volume level in the right audio channel and a decreased volume level in the left audio channel, as compared to 
the right and left volume levels received from the first speaker.

The word [binaural] has two parts: ‘bi’ meaning ‘two,’ and ‘aural’ 
meaning ‘of or relating to the ear or to the sense of hearing.

EX1027, 18.

Reply 16-18.
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Bedingfield Uses Sound Cues, Not Imagination

POR 57.

Patent Owner’s Response
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Bedingfield Uses Sound Cues, Not Imagination

EX1005 (Bedingfield), 14:35-43.

Reply 19-20.
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Bedingfield Teaches “away from and proximate to,” Not Inside The Head

PO-Modified EX1005, Figs. 14, 15 (EX2011, ¶82). EX1005, Figs. 14, 15.

Reply 19-20.
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Patent Owner’s Arguments

Sur-Reply 57.

POR 40.

Meta Platforms, Inc. - Ex. 1056 
Meta Platforms, Inc. v. Eight KHZ, LLC 

IPR2023-01003, Page 49 of 67



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 50

Bedingfield Teaches “Interaural Time Difference”

In a virtual environment, this effect, combined with a decrease 
in volume and left-right positioning, may give the listener the 
impression that a sound source has moved behind the listener, 
even with a two channel Stereo system. Additionally, changes to
delay and echo may heighten this effect. Further, other 
parameter changes may provide the sensation that one 
participant is located behind another participant.

For example, the participants may be placed in a circular 
configuration within the sound field. In other embodiments, the 
participants may be placed in other configurations within the 
Sound field Such as in a rectangular configuration or along a 
linear axis, using various audio techniques such as volume, 
balance, parametric equalization, delay, echo and the like to 
produce the effects described above with reference to FIG. 1.

EX1005 (Bedingfield), 3:54-61; 5:35-41.

Reply 22-25.
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Like Bedingfield, ’090 Patent Refers to ITD as Delay

EX1001 (’090 Patent), Figs. 13A-D;
EX1003 ¶¶50-53.

“difference in arrival times between the ears”

EX1001 (’090 Patent), 3:59-67.

EX1001 (’090 Patent), 27:51-59.

Pet. 9; Reply 24.
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Motivation to Combine: Ballas Teaches Binaural Techniques

EX1008 (Ballas), ¶25.

EX1008 (Ballas), cl. 2.

Reply 40.
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Motivation to Combine: Ballas Teaches Binaural Techniques

EX1055 (Kyriakakis Reply), ¶52.

Petitioner’s Expert Dr. Kyriakakis’s Reply Declaration

EX1054, 30 (cited in EX1005, ¶52).

Transaural sound is binaural sound processed and delivered through speakers instead of 
headphones.

Reply 25.
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Motivation to Combine: Ballas Does Not Teach Away

a POSITA designing a spatialized headphone system would have looked at known methods 
used in spatialized speaker systems [such as cross-talk cancellation, to adjust filters for 
headphones to speakers], and the other way around, including Ballas

EX1055 (Kyriakakis Reply), ¶¶51-57.

Petitioner’s Expert Dr. Kyriakakis’s Reply Declaration

Reply 25.
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Overview of Instituted Li Grounds

• Ground 5: Claims 1, 3, 6, 15-17 obvious over Li in view of Andrea

• Ground 6: Claims 2, 18 obvious over Ground 5 references and Ballas

• Ground 7: Claim 19 obvious over Ground 5 references and Sandgren

• Ground 8: Claim 8-10, 12, 14 obvious over Li in view of Ballas

Pet. 6. 

Meta Platforms, Inc. - Ex. 1056 
Meta Platforms, Inc. v. Eight KHZ, LLC 

IPR2023-01003, Page 55 of 67



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 56

Li Grounds: PO Arguments

Grounds 5-8

• Whether Li discloses telephone/electronic call

• Whether the Petition sufficiently address certain limitations

Sur-Reply 14-20. 
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Li Discloses “telephone call” / “electronic call”

EX1006 (Li), 21:51-22:5; Pet. 58-59.

EX1006 (Li), 4:58-66.

The 3D binaural sound recording performed by the configurable 3D sound system 900 
disclosed herein provides special effects and acoustic experiences to a user, for example, by 
allowing the user to move the sound source around the user 1703, move the sound source up 
and down, etc., on the configurable sound field 1700. The configurable 3D sound system 900 
enhances the dramatic performance of radio drama shows and podcasts. Moreover, the 
configurable 3D sound system 900 provides a method of communication among multiple 
people [located remotely from on another], for example, in a conference call, by placing 
different speaking users at different spots to mimic a real conference room environment.

As used herein, the term ‘sound sources’ refers to similar or different sound generating 
devices or sound emitting devices, for example, musical instruments, loudspeakers, 
televisions, music systems, home theater systems, theater systems, a person’s voice, pre-
recorded multiple soundtracks, pre-recorded stereo soundtracks, etc. The sound sources may 
also comprise sources from where sound originates and can be transmitted.

Reply 26-28.
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“Recording” in Li Means Live and Pre-Recorded

EX1001 (‘090 Patent), 5:32-38, 8:7-11, 33:42-45.

EX1051 (Begault Tr.), 55:6-19.

Consider an example in which a listener sits at his kitchen table and has an electronic 
telephone call with his mother. Both the listener and the mother wear electronic devices in or 
near their ears that capture, transmit, and provide sound for the telephone call. These 
electronic devices record binaural sound of the speaker and provide binaural Sound to the 
listener.

John and Paul both wear electronic earpieces that record and provide binaural sound. When 
the call initiates, the voice of Paul is localized to his empty chair in John’s apartment

The WED 2115 records and transmits this sound at the head of the second person 2120 …

In the context of [the ’090 Patent], [‘record’] clearly is talking about a real-time interaction 
and not talking about ‘record’ in a sense that sometimes the word ‘record’ is used, to talk 
about pre-stored sound.

Reply 26-28.
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Claim 1 Replicates Terms Throughout

EX1001 (’090 Patent), cl. 1.

1. A method, comprising:
[a] capturing, with an electronic earphone located at a head of a talking 

person, binaural sound that will be provided to a listening person during a 
telephone call;

[b] designating, with a computer system, a sound localization point in 
empty space that is away from and proximate to the listening person such 
that the sound localization point simulates an origin of the binaural sound 
at the empty space that the listening person hears during the telephone call;

[c] adjusting, with the computer system, the binaural sound captured at 
the earphone of the talking person so the binaural sound originates during 
the telephone call from the sound localization point in empty space that is 
away from and proximate to the listening person; and

[d] providing, with an electronic earphone located at a head of the 
listening person, the binaural sound to the listening person during the 
telephone call such that the origin of the binaural sound for the listening 
person occurs at the sound localization point in empty space that is away 
from and proximate to the listening person.
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Li Disclosures for Similar Limitations

Pet. 63.
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Li Disclosures for 1[c]

Pet. 64.
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Li Disclosures for 1[d]

Pet. 66.
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New Evidence and Arguments
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Exhibits 2029-30 Submitted by PO in Sur-Reply

Transcript of cross-examination deposition testimony 
of Dr. Gregory Welch

IPR2023-01023
(US10,798,509)Exhibit 2029

Transcript of cross-examination deposition testimony 
of Dr. Agineszka Roginska

IPR2023-01019
(US10,368,179)Exhibit 2030

Transcript of cross-examination deposition testimony 
of Petitioner’s expert Dr. Chris Kyriakakis

IPR2023-01003
(US9,226,090)Exhibit 2031

Sur-Reply, v-vi.

MTE 3.
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Exhibits 2029-30 Submitted by PO in Sur-Reply

“Statements That Are Not Hearsay. A statement that meets the following 
conditions is not hearsay [] An Opposing Party’s Statement. The statement is 
offered against an opposing party and [] was made by a person whom the party 
authorized to make a statement on the subject”

“subject” vs. “subject matter”

’090 PatentSubject

Sound localizationSubject Matter

Fed. R. Evi. 801(d)(2)(C).

Reply to PO’s Opposition to MTE, 3-4.
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PO’s New Theories

Sur-Reply, 5:14-17; 7:5-8; 11:10-11; 20:8-10; 21:3-5.

Dr. Kyriakakis’s opinion is questionable—his newly-
formulated opinion contradicts the testimony of Petitioner’s 
other experts in concurrent IPR proceedings and also 
conflicts with his earlier statements.

Petitioner’s other experts all agreed with Dr. Begault that 
sound externalization requires binaural synthesis—only Dr. 
Kyriakakis disagrees.

Petitioner’s other experts have all agreed with Dr. Begault …

All of Petitioner’s experts, except Dr. Kyriakakis, 
acknowledged the scientific fact that stereo sound cannot 
simulate the “origin” of sound at an SLP “away from and 
proximate to” the listener. 

This inability, acknowledged by all experts except Dr. 
Kyriakakis, shows that stereo sound cannot “position sound 
in three-dimensional space.”

No Evidence of Disagreement by Experts

Petitioner’s Motion to Strike, 2 (citing Sur-Reply).

Cited Testimony at Sur-Reply, 7: “I would disagree…that 
this is the only way to externalize. But I doubt that’s what she’s 
saying. I don’t know the context.”
Cited Testimony at id., 10: “I just don’t want to make it sound 
like the HRTFs is the only way to do that. But I do agree with 
what he’s saying.”
Cited Testimony at id., 20: “I disagree with that particular 
sentence…But the whole paragraph, when read together, seems 
to match what I said before.”
Cited Testimony at id., 21: “I’m reading it out of context, so 
I’m not sure what she means by three-dimensional space.”
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Exhibits 1047-50, 52-54, 55 (certain paras.)

D. Begault, et al., Headphone Localization of Speech Stimuli, Proceedings of the 
Human Factors Society 35th Annual Meeting, 82- 86 (1991)Exhibit 1047

Durand R. Begault, et al., Headphone Localization of Speech, Human Factors, 35(2), 
361-776 (1993)Exhibit 1048

Improved HRTF-Based Pseudostereophony, Monaural are filtered digitally to obtain 
pseudosterophonic output signals (April 2000)Exhibit 1049

Areti Andreopoulou, et al., Inter-Laboratory Round Robin HRTF Measure Comparison, 
9(5) 895-906 (2015)Exhibit 1050

U.S Patent No. 4,136,260 to Asahi (“Asahi”)Exhibit 1052

B.B. Bauer, Stereophonic Earphones and Binaural Loudspeakers, Journal of the Audio 
Engineering Society, 2 (9) 148-151 (April 1961)Exhibit 1053

Fabio Kaiser, Transaural Audio – The reproduction of binaural signals over 
loudspeakers, 1-34 (March 2011)Exhibit 1054

Declaration of Chris Kyriakakis in Support of Petitioner’s Reply (“Kyriakakis Reply”)
¶¶ 1-5, 11-16, 17, 21-24, 29, 42 Cited for opinions, analysis, support, context
¶¶ 8, 13, 16, 24, 33, 35, 40, 45, 47, 49, 52-56 PO makes improper argument suitable for Sur-Reply
¶¶ 7-8, 33, 35, 44, 52, 5-56 Provide Dr. Kyriakakis’ opinions re EX1052-54, not hearsay.

Exhibit 1055

Authored
by PO’s expert

Self-
Authenticating 
Publications

Petitioner’s Opp. to PO’s MTE, 1-10.
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