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1. Introduction

1. I, Dr. Kevin Jeffay, hereby declare as follows:
A. Engagement

2. Tam an independent consultant with over 40 years of experience in technologies related to
media streaming. I have been retained on behalf of DISH Technologies L.L.C. ( “Patent Owner”
or “DISH”), as an expert consultant on telecommunications technology related to streaming media
content over networks including the Internet.

3. As part of this work, I have been requested by counsel for DISH to review the Petitions for
Inter Partes Review and accompanying Declarations of Dr. Henry Houh, which were submitted
by Petitioner Aylo Freesites LTD, in support of their Patent Owner Preliminary Responses
(“POPR”), and to assess Dr. Houh’s analysis of US Patent Nos. 10,951,680 (the “’680 Patent”),
11,677,798 (“the *798 Patent”), 9,407,564 (“the ’564 Patent”), 10,469,554 (“the ’554 Patent”),
8,868,772 (“the *772 Patent”), 11,470,138 (“the *138 Patent”), 10,469,555 (“the ’555 Patent”),
10,757,156 (“the *156 Patent”) (the “Asserted Patents” or “ABR [Adaptive Bit-Rate] Patents”) in
view of certain prior art references.

4. 1 have prepared this report to summarize certain aspects of my opinions regarding this
subject matter and its relevance to the ABR Patents as concerning validity. At minimum, I have
reviewed, relied on, and/or had access to the materials (i.e., prior art references and documents)
described herein.

5. Tam being compensated at $800 per hour for my services in this matter. My compensation
is not dependent upon the outcome of this matter. If called upon to do so, I am prepared to testify

as an expert witness in this regard.
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B. Background and Qualifications

6. I am qualified by education and experience to testify as an expert in the field of computer
networking and video streaming. Attached, as Exhibit A, is a copy of my resume detailing my
experience and education. Additionally, I provide the following overview of my background as it
pertains to my qualifications for providing expert testimony in this matter.

7. 1 am a full professor in the Department of Computer Science at the University of North
Carolina at Chapel Hill where I currently hold the position of Gillian T. Cell Distinguished
Professor of Computer Science. I have been a faculty member at UNC since 1989. From 2014-
2022 I also served as the Chairman of the Department.

8. Ireceived a Ph.D. in computer science from the University of Washington in 1989. Before
that I received a M.Sc. degree in computer science from the University of Toronto in 1984, and a
B.S. degree with Highest Distinction in mathematics from the University of Illinois at Urbana-
Champaign in 1982.

9. I have been involved in the research and development of computing systems for over 40
years. [ have been a faculty member at the University of North Carolina since 1989 where I perform
research and I teach in the areas of multimedia networking, computer networks, distributed
systems, real-time systems, and operating systems, among others. A major theme of my research
has been the development of technology to improve the performance of data transfers on the
Internet generally and for real-time applications specifically. My research has examined problems
ranging from network and operating system support for real-time multimedia applications such as
audio and video streaming, voice-over-Internet protocol (VoIP) and Internet videoconferencing,
to the design of congestion control mechanisms in network routers, to measurements and analysis

of network traffic to passively assess the performance of servers on the Internet.

2 DISH TECHNOLOGIES L.L.C. EXHIBIT 2001, Page 3
Aylo Freesites Ltd. v. Dish Technologies L.L.C.
IPR2024-00147



10. For example, starting in the late 1980s, the focus of my research was the development of
network and operating system technology to enable the real-time transfer of streams of audio and
video data across the Internet. This involved, among other things, the development of media
encoders, media players, and network communication protocols for adaptive transmission of live
audio and video data on the Internet. This work culminated in my research group developing some
of the first videoconferencing systems for the Internet. Several of the papers authored by myself
and members of my research group on this project won awards for their technical contributions.

11. The videoconferencing and adaptive streaming research attracted the attention of industry
groups such as IBM, Intel, Digital Equipment Corporation, Cabletron, and AT&T Bell
Laboratories. For example, starting in 1991 IBM supported aspects of my research at UNC and
these efforts resulted in U.S. Patent No. 5,892,754 on adaptive media streaming being issued to
IBM and UNC.

12. During this time, I was also collaborating with researchers at the Intel Architecture Labs in
Hillsboro, OR, to modify an Intel product, the ProShare videoconferencing system, to use
technology developed in my research lab at UNC for adaptive media transmission. By the late
1990s, the ProShare product included the ability to also transfer desktop information of a PC to a
remote PC.

13. My research group also developed other “data conferencing” systems, also known as
“shared window systems,” that were capable of transferring the desktop information on a PC to a
remote PC in real-time. One system that we built, called “XTV,” was operational by 1991. The
source code for XTV was made freely available and, by 1993, had been downloaded by over 600
users and institutions. The system was functionally and visually equivalent to today’s Cisco’s

WebEx and Zoom’s screen sharing products and services. It provided a sophisticated means of
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transferring the desktop information of a PC to a remote site. In the XTV system, individual
windows displayed on the desktop, or the entire desktop itself, could be selected for sharing with
remote users. The XTV system also allowed remote users to remotely control and manipulate the
desktop whose information was being distributed, as well as remotely control the applications that
were generating the desktop information that was being shared.

14. In much of my research, I regularly build and use clusters of computers interconnected by
network switches, bridges, and routers to form and evaluate experimental and production
networks. For example, in the late 1990s and early 2000s, my research evolved to consider router-
based mechanisms for controlling the performance of network traffic. In much of this research,
my students and I built and instrumented network routers and performed large scale experiments
with this equipment. The instrumentation included, for example, the development of network
monitors that would receive copies of packets flowing on a network link and analyze and store
packets or the results of analyses on these packets, all in real-time. Based on these experiments, in
2003, my group at UNC won the most prestigious research award for original research in computer
networking. UNC applied for, and received, U.S. Patent No. 7,447,209 for aspects of this research.

15. This project, and others, took place in a networking lab my students and I constructed at
UNC over a number of years. The lab consists of several hundred computers and networking
devices. Managing this lab required establishing and configuring VLANS, firewalls, and other
security appliances to isolate the lab from the campus network (and vice versa).

16. More recently, my research group has considered the design and operation of next
generation aerial networks. UNC applied for, and received, U.S. Patent No. 9,832,705 for aspects

of this research.
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17.1 have authored or co-authored over 100 articles in peer-reviewed journals, conference
proceedings, texts, and monographs in the aforementioned areas of computer science and others.
In addition, I have edited and co-edited numerous published proceedings of technical conferences
and have edited a book of readings in multimedia computing and networking (with Hong-Jiang
Zhang) published by Morgan Kaufman. I am a co-author (with Long Le and F. Donelson Smith)
of a monograph related to computer network protocols, and a co-author (with Jay Aikat and F.
Donelson Smith) of a second monograph related to experimental computer networking.

18. My research extends to leadership positions in several journals, conferences, and
committees. I have previously served as Editor-in-Chief for the journal Multimedia Systems and
Associate Editor for the journal Real-Time Systems. In addition, I have been an active participant
in the Association for Computing Machinery (“ACM”) and the Institute of Electrical and
Electronics Engineers (“IEEE”). Specifically, I have been a member of the steering committees
for the ACM Special Interest Group on Multimedia, and the ACM Special Interest Group on Data
Communications (“SIGCOMM?”) and its subgroup on Internet Measurement. [ have also served as
a member of the IEEE Technical Committee on Real-Time Systems. As a result of this
involvement, I have served as a program chair or member of the technical program committee for
over 100 professional, international, and technical conferences, workshops, and symposia. I was
previously on the steering committee for the ACM technical committee on Internet measurement,
where we worked on community standards for measurement-based research. I have also served on
numerous proposal review panels for the National Science Foundation and other international

funding agencies in the aforementioned areas of computer science.
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19. In addition to the U.S. patents referenced above, I am a named inventor on a fourth patent.
Each of these patents is generally related to computer networking and the delivery of services over
networks including audio and video transmission.

20.1 have developed and taught undergraduate and graduate level courses on operating
systems, computer networking, computer security, and multimedia computing. These courses have
been developed for, and delivered to, students at UNC as well as for industry professionals.

21. 1 have served as an expert witness and technical consultant in litigation and inter partes
review matters concerning videoconferencing, data conferencing and screen sharing, cellular and
wireline telephony, voice over IP (VoIP) telephony, multimedia networking, distributed systems,
operating systems, computer networks, datacenter networking, embedded systems and embedded
software, and real-time systems, among others. I have testified in several trials, arbitrations, and
claim construction hearings as an expert witness.

I1. Relevant Legal Principles

22. 1 have applied the following legal principles provided to me by counsel in arriving at the
opinions set forth in this report.
A. Prior Art

23. 1 understand that a person shall not be entitled to a patent if the claimed invention was
patented, described in a printed publication, or in public use, on sale, or otherwise available to the
public before the effective filing date of the claimed invention. I understand that disclosures made
one year or less before the effective filing date of the claimed invention shall not be prior art if the
disclosures were made by an inventor, joint inventor, or by another who obtained the subject matter
directly or indirectly from the inventor or a joint inventor; or the disclosures were made by another
after an initial disclosure by an inventor, joint inventor, or by another who obtained the subject

matter directly or indirectly from the inventor.
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24. I understand that prior art also includes issued patents or published applications in which
the patent or application names another inventor and was effectively filed before the effective
filing date of the claimed invention. I understand that such disclosures shall not be prior art if (1)
the subject matter disclosed was obtained directly or indirectly from the inventor or a joint
inventor; (2) the subject matter disclosed had been publicly disclosed by the inventor before the
effective filing date; or (3) the disclosed subject matter and the claimed invention were owned by
the same entity no later than the effective filing date.

B. Presumption of Validity

25. It is my understanding that the claims of an issued U.S. Patent are presumed to be valid
and enforceable. It is my further understanding that the basis for that presumption of validity is the
fact that the allowed claims went through a rigorous examination process at the United States
Patent and Trademark Office (“USPTO”). Moreover, here, at least certain claims of the ’554 564,
’555, and *156 Patents were also found valid over at least nine prior art grounds asserted by third-
party Respondents in a prior litigation at the International Trade Commission. I understand that
this is further evidence of the validity of at least those claims, and other similar claims of the ABR
Patents asserted here.

26. It is my further understanding that the MG Defendants bear the burden of proving invalidity
through facts supported by clear and convincing evidence. I understand that the “clear and
convincing evidence” standard means evidence which produces an abiding conviction that the
truth of a factual contention is highly probable.

27. 1t is also my understanding that the burden of proving invalidity by clear and convincing
evidence based on a reference or a combination of references is especially difficult when any of

those references was before the USPTO Examiner during the prosecution of the relevant patent
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application, because it is presumed that the Examiner considered those references prior to allowing
the claims.

C. Anticipation

28. It is my understanding that invalidation by “anticipation” only exists if each and every
element as set forth in the claim is found, either expressly or inherently described, in a single prior
art reference. I understand that the references must be viewed from the perspective of a person of
ordinary skill in the art (a “POSITA”). I understand that two or more items of prior art cannot be
combined to find anticipation. I also understand that the single prior art reference must include all
elements arranged as required by the claim. I further understand that to be considered anticipatory,
the prior art reference must be enabling and must describe the patentee’s claimed invention
sufficiently to have placed it in the possession of a person of ordinary skill in the field of invention.
I understand that the disclosure in the particular item of prior art does not have to be in the same
words as the claim, but all of the requirements of the claim must be there, either expressly or
inherently, so that a person of ordinary skill in the art looking at that particular item of prior art
would be able to make and use at least one embodiment of the claimed invention.

29. I understand that a reference that does not expressly anticipate a claim or claim element
can be found to inherently anticipate, but only if the reference necessarily includes the unstated
limitation or necessarily functions in accordance with the claim or claim element. I understand that
inherency cannot be established by probabilities or possibilities. And I further understand that a
reference must enable someone to practice the invention in order to anticipate under § 102(b).

D. Obviousness

30. I'understand that a patent claim is invalid if the claimed invention would have been obvious
to a person of ordinary skill in the art at the time the invention was made. I understand a claimed

invention is obvious when, even if all the requirements of the claim cannot be found in a single
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item of prior art that would otherwise anticipate the claim, it would have been obvious to a person
of ordinary skill in the art, having knowledge of all of the analogous prior art, to have come up
with the claimed invention.

31. Iunderstand that a patent claim composed of several elements is not proved obvious merely
by demonstrating that each of its elements was independently known in the prior art. Most, if not
all, inventions rely upon building blocks of prior art, and claimed discoveries almost of necessity
will be combinations of what, in some sense, is already known. Accordingly, to determine whether
an invention is obvious, I understand it can be important to determine whether there is a reason
that would have prompted a person of ordinary skill in the art to combine the elements in the way
the claimed new invention does. I understand that such teachings, suggestions, and motivations
may be found in the prior art, the knowledge of a person of ordinary skill in the art, or the nature
of the problem solved by the claimed invention.

32.In evaluating whether the Asserted Claims' would have been obvious, I have also
considered the following factors:

e Whether the Petitioner has identified a reason that would have prompted a
person of ordinary skill in the art to combine elements or concepts from the
prior art in the same way as in the claimed invention;

e Whether the claimed invention applies a known technique that had been used

to improve a similar device or method in a similar way; and

' Tunderstand that Aylo Freesites Ltd. challenged the validity of the following claims of each
ABR Patent: *798 Patent Claims 1-9, 11-19, and 21-24; *138 Patent Claims 1, 3-12, 14-20, 22-
25, and 27-29; 554 Patent Claims 1-5, 7-8, 10-14, 16-20, 22-28, and 30; *680 Patent Claims 1-2,
4-12, 14-19, 21-25, and 27-29; 564 Patent Claims 1-8, 10, and 12-16; *772 Patent Claims 1, 3-8,
and 10-21; °555 Patent Claims 1, 3-5, 7-11, 13-20, and 22-27; *156 Patent Claims 1-17°1561
refer herein collectively to these claims as the “Asserted Claims.”
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e Whether the claimed invention would have been obvious to try, meaning that
the claimed innovation was one of a relatively small number of possible
approaches to the problem with a reasonable expectation of success by those
skilled in the art.

33. I understand that it is important to be careful not to determine obviousness using hindsight,
because many true inventions can seem obvious after the fact. Obviousness is determined from the
position of a person of ordinary skill in the art at the time the claimed invention was made, and I
understand it is improper to consider what is known today or what is learned from the teaching of
the patent. For example, I understand it is improper to use the Asserted Patents as a road map for
selecting and combining prior art.

34. I understand that the ultimate conclusion of whether a claim is obvious should be based on
a determination of the following factual issues:

e The level of ordinary skill in the art that someone would have had at the time
the claimed invention was made;

e The scope and content of the prior art;

e The differences, if any, that existed between the claimed invention and the
prior art; and

e Secondary considerations or objective evidence of non-obviousness.

35.1 understand that objective evidence or secondary considerations of non-obviousness
include the following:

e Commercial success of a product due to the merits of the claimed invention;

e A long-felt, but unsolved, need for the solution provided by the claimed

invention;
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e Unsuccessful attempts by others to find the solution provided by the claimed
invention;

e Copying of the claimed invention by others;

e Unexpected and superior results from the claimed invention;

e Acceptance by others of the claimed invention as shown by praise from others
in the field of the invention; and

¢ Disclosures in the prior art that criticize, discredit, or otherwise discourage the
claimed invention and would therefore tend to show that the invention was not
obvious.

36.1 have been informed that a patentee is entitled to a rebuttable presumption of nexus
between the asserted evidence of objective indicia and a patent claim if the patentee shows that the
asserted objective evidence is tied to a specific product and that the product is the invention
disclosed and claimed. In other words, presuming nexus is appropriate when the patentee shows
that the asserted objective evidence is tied to a specific product and that product embodies the
claimed features, and is coextensive with them. If on the other hand, the patented invention is only
a component of a commercially successful machine or process, the patentee is not entitled to a
presumption of nexus.

III.  Level of Ordinary Skill in the Art

37. Dr. Houh contends that a person of skill in the art (“POSITA”) at the time of invention of
each of the ABR Patents “would have had at least a B.S. degree in computer science or electrical

engineering (or comparable degree) and two years of experience in networking or streaming
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media, or a M.S. in computer science or electrical engineering (or comparable degree).” *772
Patent Houh Dec. 951.2

38. I disagree. Instead, it is my opinion that a POSITA at the time of invention of each of the
Asserted Patents would have been someone with at least a bachelor’s degree in electrical
engineering or computer science, or an equivalent degree or experience in a related field, with at
least two years of practical experience or coursework in the design or development of distributed
multimedia delivery systems.

39. Dr. Houh’s proposed definition of a POSITA is improper because it does not require any
experience with “multimedia delivery systems” or “streaming media,” and instead may be satisfied
by someone with “networking” experience alone, or someone with simply a Master’s degree in a
relevant field and no networking experience. Accordingly, the definition of a POSITA I propose
above is more suitable. However, for purposes of my analysis presented below, Dr. Houh’s
proposed definition may be accepted as sufficient.

IV. Claim Construction

40. In general, I understand that claim terms are to be given their plain and ordinary meaning
according to a POSITA at the time of the invention. Here I understand that the International Trade
Commission (“Commission” or “ITC”) in Investigation No. 337-TA-1265 (the “1265
Investigation”) previously construed the term “streamlet(s)” as recited in two of the ABR Patents
as “any sized portion of a content file each of which is stored separately.” However, this

construction is not required for purposes of rendering the opinions I express here.

2 References may be made throughout to papers or exhibits submitted with a particular IPR.
However, the same information may be found in each of the IPR petitions and accompanying
exhibits at different locations. Accordingly, my analysis applies equally for each petition.

12 DISH TECHNOLOGIES L.L.C. EXHIBIT 2001, Page 13
Aylo Freesites Ltd. v. Dish Technologies L.L.C.
IPR2024-00147



41. I have not identified any other terms of the asserted claims of the ABR Patents that require
construction for purposes of rendering the opinions I express here.

42. Dr. Houh proposes a construction of “virtual timeline” as “a playlist of entire content files.”
Houh Dec. 943. While I disagree® with that construction, the opinions I render below to not depend
on the claimed “virtual timeline.” Accordingly, I do not address Dr. Houh’s construction of this
term here.

V. Summary of Opinions

43. Based on the materials that I have reviewed, the analyses I have performed, and the
positions summarized within this report, it is my opinion that Petitioner and their expert, Dr. Houh,
fail to raise any substantial question of validity regarding the Asserted Patents.

VI.  Dr. Houh Fails to Show a Substantial Question of Invalidity

44. 1 have reviewed Dr. Houh’s declarations and conclude that in each declaration Dr. Houh
fails to raise a substantial question of invalidity.

45. 1 disagree with Dr. Houh’s conclusion that each Asserted Claim is allegedly invalid over
Ogdon, Allen, Ala-Honkola, and/or Shteyn. /d. At the onset here, I note that as part of my service
as an expert witness in patent litigation matters related to video streaming, I have had occasion to
research the state of the art in video streaming in the late 1990s and early 2000s. As part of this
research, and prior to my engagement in these matters, I had previously encountered patents in the
family of the ABR Patents, specifically, U.S. Patent No. 7,818,444 to Brueck and Hurst around
the 2016 — 2017 time period. Having done original research in adaptive streaming in the 1990’s,

I recall being impressed by the 444 patent, in particular, its architecture for what it termed “multi-

3 T submitted a report in the ITC Investigation, which advocated for application of the plain and
ordinary meaning (e.g., a file that defines a playlist for a user to view) to the term “virtual
timeline.” I understand the claims reciting the term “virtual timeline” were not brought to trial,
and therefore the ITC did not issue a claim construction on this term.
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bitrate video and/or audio content streaming.” The architecture included using a web server
hosting sets of content files where each set represented segments (“streamlets”) of a larger media
presentation encoded in the same format but at a particular streaming bit-rate. End-user stations
were able to adaptively stream the media presentation by requesting content files in the same
format, but at different bitrates, so as to receive media at a particular bit-rate that the end-user
station had estimated was sustainable. While this paradigm of client adaptation and requesting of
content is common for streaming media today (in particular, requesting via HTTP), the *444 patent
impressed me as being the earliest patent I had seen with such an architecture.

46. In addition, while HTTP is today the dominant transport means for streaming media, [ was
impressed by the use of HTTP in the ABR Patents. As discussed above, I had worked on a variety
of streaming media projects throughout the 1990s and recall that during this time I was skeptical
that effective streaming systems could be developed using HTTP (because of its overhead, its
reliance on TCP for underlying transport, and because of the lack of support for real-time content
delivery in commodity web servers). Servers supporting streaming (or even video-on-demand)
were commonly thought to require special support for media adaptation (e.g., transcoding) and/or
real-time storage and retrieval systems (e.g., real-time file systems).

47. Thus, when I was approached by counsel for DISH Network to work on a related matter, I
agreed because I had a good faith basis for believing that the ABR Patents were valid (and useful).
And nothing in my objective review of the evidence provided by Dr. Houh has changed this
opinion.

48. Dr. Houh’s declaration and the Aylo IPR’s fail to raise any substantial question of
invalidity for numerous reasons, which I address in the sections that follow. My analysis here is

preliminary in nature—it should not be read or understood to be exhaustive of all possible
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deficiencies, and I reserve the right to raise additional deficiencies if called upon to testify in this
matter or in any related IPR or other proceedings.

49. In rendering my opinions below, I address, as examples, elements of each Asserted Claim
that are not disclosed, suggested, or rendered obvious by any prior art reference or combination
raised by Dr. Houh. In my opinion, the claims containing such elements are not invalid. Moreover,
to the extent that I have provided a reason that a specific independent claim is not rendered invalid,
my opinion is that none of the claims depending from such independent claim are invalid for at
least the reasons given for that dependent claim’s respective independent claim.

50. The fact that I do not specifically address any claim does not constitute a waiver or
concession of invalidity as to any such claims.

A. Dr. Houh’s Obviousness Opinions Are Foreclosed by Strong Objective
Evidence of Nonobviousness Identified by the ITC

51. The Aylo IPR’s exclusively rely on obviousness theories, and Dr. Houh separately asserts
invalidity based on obviousness in his Claim charts corresponding to the Ogdon reference.
However, Dr. Houh fails to address the International Trade Commission’s finding that strong
evidence of secondary considerations supported a finding of non-obviousness.

52. I previously testified at length about the strength of this evidence in the 1265 Investigation.
The Final Initial Determination in that Investigation (as adopted in relevant part by the ITC in its
written opinion) credited my testimony in finding the following:

... Dr. Jeffay demonstrated through corroborating evidence
that Move’s success is tied to the “unique characteristics of the
claimed invention.” As Dr. Jeffay testified, the Move system was
described as early as 2008 as offering “a smooth end user experience
as the Move Media Player up-shifts and down-shifts in response to
network and client CPU availability.” Moreover, the Move Media
Player’s encoding technique allowed streaming via HTTP, and the
use of “[s]imple HTTP protocol transfer of media files from
standard Web servers rather than deployment of expensive media
servers’ reduces cost and complexity.” DISH further adduced
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evidence demonstrating that the Move Media Player was recognized
as superior in streaming performance relative to its competitors,
rebutting respondents’ argument that “advancements in
compression and encoding technologies,” etc. account for the Move
Media Player’s success.

In view of this record evidence, I find DISH is entitled to a
presumption that there is a nexus between the objective evidence of
non-obvious DISH proffers and the claimed invention. I find
respondents have not rebutted that presumption.

... [analyzing evidence of objective indicia of nonobviousness]

Having considered the claimed invention, the prior art, the
objective indicia of non-obviousness, and the record as a whole, 1
find that the objective indicia support a determination of non-
obviousness. Thus, even if a hindsight combination of the prior art
references identified by respondents would comprise every element
of the claimed invention, I find that the objective evidence
indicates a person of skill in the art at the time of the invention
would not have found the invention to be obvious in view of those
references.

Final ID at 213-17 (internal citations omitted, emphasis added); see Comm’n Op. at 2 (adopting
same).

53. Setting aside the merits of the Aylo IPR’s, I simply do not see how any ‘“‘substantial
question” of invalidity could be raised by a series of IPR’s that fail to address or even acknowledge
the ITC’s prior determination concerning secondary considerations, which I understand potentially
foreclose the statutory basis for each challenge. It is therefore my opinion that the evidence and
arguments attached to Dr. Houh’s declaration do not show a substantial question as to the invalidity
of the Asserted Claims for the threshold reason that they fail to acknowledge or address the ITC
determination.

B. Ogdon

54.1 have reviewed U.S. Patent No. 6,161,137 to Ogdon et al. (“Ogdon”), as well as Dr.
Houh’s Declaration, and the claim charts and IPR filings cited therein. I understand that Petitioner
in the Aylo IPR’s relies exclusively on Ogdon as the primary reference in each and every alleged
ground of invalidity. But Ogdon itself has numerous deficiencies that Dr. Hough fails to address
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in any purported obviousness combination. In fact, Ogdon directly teaches away from video
streaming as claimed by the ABR Patents. Moreover, as discussed above, I understand Dr. Houh’s
obviousness theories are barred by evidence of secondary considerations of non-obviousness.

1. Ogdon is Not Analogous Art; It Does not Disclose or Suggest, and
Teaches Away from, Video Streaming

55. Ogdon does not disclose or suggest video streaming as claimed by the ABR Patents and,
in fact, expressly teaches away from it. Specifically, Ogdon recognizes that “telepresentations”
such as videoconferences were problematic due to their “substantial expense” and the requirement
for “specialized video conferencing systems with high data transmission lines” and specialized
facilities with their incumbent high establishment and maintenance costs. Ogdon at 1:19-48. A
POSITA would recognize that the dominant factor driving Ogdon’s conclusions was the
requirement for supporting a video presentation within the videoconferencing or
videoconferencing-like system where video was a media treated and managed separately from any
corresponding audio (i.e., “video” in Ogdon was pure video and did not include audio, see, e.g.,
Ogdon at 3:64 — 4:10). Having personal familiarity with the systems and environments Ogdon
discloses for telepresentations throughout the 1990s, I recognize and appreciate the issues Ogdon
raises.*

56. Ogdon appears to claim priority to a 1997 provisional application, Ogdon at 1:4-6. As of
1997, Ogdon correctly argues that the dominant approach to live, interactive “telepresentations”

such as videoconferences of requiring specialized physical locations (rooms) with specialized

4 Throughout the 1990s, UNC generally, and the Department of Computer Science specifically,

maintained a set of facilities for “distance learning” and remote conferences that supported live,
2-way audio and video streaming using dedicated telecommunications circuits to partner sites at
Duke University and North Carolina State University (among others). In this system, audio was
acquired and managed separately from video.
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equipment and connectivity to remote sites (rooms) had “numerous drawbacks.” Id. at 1:19-42.°
Instead, Ogdon discloses an alternative that uses a combination of the telephone network or the
Internet for delivery of audio and uses the Internet for its conception of video. However, audio
and video are provided through “different communication channels.” /d. at 3:64—4:1.

57. Specifically, Ogdon recognizes that most of the overhead® required to receive and process
video at a client could be obviated by distributing only the “presentation materials” (i.e., a series
of multimedia “segments” or “slides” in a slide deck) instead of distributing the live conference
video in a stream. While distribution of presentation materials alone is less desirable than live
video, Ogdon teaches that its proposed solution is beneficial because it “allow[s] individuals to
access and/or participate in a presentation using standard telephony and Internet network
connections found in most offices and many homes.” Ogdon at 1:43-48. Conference participants
therefore would not need to drive to dedicated “telepresentation” or “video conference” centers to

attend a remotely hosted meeting—they could simply view basic “presentation materials” over a

> Ogdon does not use the word “stream.” However, Ogdon does use the term “video conference”
in two places (Ogdon at 1:27-29, 9:9-15) in distinguishing from its disclosed approach of merely
“viewing the presentation.” /d. at 9:9-15.

® Ogdon acknowledges that “telepresentations” and “video conference[es]” were growing in
popularity in the 1997 time frame of Ogdon’s earliest claimed priority date. Ogdon at 1:19-23.
These technologies were early ancestors of today’s “Zoom” meetings, where a live video feed,
typically of a room, would be captured at one conference site and distributed to one or more
remote sites via a network typically comprised of dedicated telecommunications circuits. Audio
was typically disseminated via “conventional telephone” because it was very difficult to beat the
quality of telephony audio, however it may also be distributed by a data network technology. 1d.
at 2: 4-6. However, these telepresentation video conferences required “expensive” and
“specialized” video conferencing systems. /d. at 1:22-37. Indeed, a POSITA would have
understood that video conference telepresentations would have been extremely limited and
expensive in 1997, particularly in typical home or even office settings where network bandwidth
and access to videoconferencing hardware was extremely limited. Ogdon confirms that the
availability and use of such conferencing systems was limited. /d. at 1:30-42.
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low bandwidth connection and listen in to a teleconference bridge in lieu of streaming video of the
meeting.

58. By contrast, the ABR Patents are directed to video streaming (i.e., distributing a continuous
live video feed (or large pre-recorded video content) for consumption over a network where video
in this context is understood to be a single integrated stream of moving images and the
corresponding audio). ’564 Patent at [Title], [Abstract]. While the ABR Patents also recognize
the limitations of network infrastructure and client hardware, unlike Ogdon, the ABR Patents do
not disclose a shortcut or alternative to streaming video. Instead, the ABR Patents disclose a
solution that allows a large number of remote clients to each stream video content, at the same
time even though each client may have different network resources available. Such different
network resources may include different connection speeds and equipment. In other words, the
ABR Patents disclose and claim a solution that enables video streaming for use in different
applications, including videoconferencing through the transmission of a single integrated data
stream.

59. The ABR Patents achieve this in part by creating sets of “streamlets,” or “multiple files,”
from the original large content file or video feed, where a plurality of streamlets in each set are
aligned by starting time and duration (typically a few seconds) but have different bitrates. By
segmenting and encoding the streamlets, the claimed inventions allow for contiguous playback of
the streamlets or files that collectively yields playback of the full content. The common alignment
of the streamlets or files in each set allows a playback device to select one quality of streamlet or
file from a particular set and, as needed, to adjust for changing bandwidth resources, to select a
different quality of streamlet or file from the subsequent set. When the bandwidth of the user’s

network is constrained, the client can select a lower bitrate to maintain playback continuity instead
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of stalling and re-buffering. By using streamlets or multiple files, the claimed inventions eliminate
the need for users to download the full content file before beginning playback, thereby offering
instantaneous viewing along with the ability to fast forward, rewind, direct seek, and browse
multiple streams. Additionally, segmenting the media into streamlets or multiple sets of files
enables users to retrieve and enjoy content at the most appropriate bitrate possible as the media is
streamed, thereby reducing latency, providing the highest quality video playout that is sustainable,
and thereby improving the reliability and efficiency of computer devices used to stream content
data over a network. It is also well suited for live stream playback.

60. Ogdon’s “presentation” is not a video stream as that term is used in the ABR Patents, and
Ogdon’s presentation “segments” are not “streamlets” as disclosed and claimed in the ABR
Patents. Instead, Ogdon’s “segments” correspond to slides in a powerpoint slide show—they are
discrete, stand-alone pieces of content that accompany a presenter-led performance of a
presentation.” To be sure, while the individual slides (or “segments”) may include multimedia
content, including “video” (i.e., a “single image [] complex combination of images, audio,
animation and video ... [and] interactive questions that audience members answer e.g., by clicking
on their display screens” (id. 3:4-10)), Ogdon’s “segments” are distinguishable from “streamlets”
because they are not portions of any continuous larger video or live video feed. Indeed, Ogdon

29 ¢¢

does not disclose streaming any larger videos with integrated audio like “movies,” “sports events,”

99 <6

“music,” “concert,” or any of the other streaming content disclosed by the ABR Patents. See *564
Patent at 6:35-39. In fact, the phrases “video stream” and “video streaming” does not appear in

Ogden; nor does “compression” or even “live video.” Ogdon’s only disclosure of distributing

“live” content involves distributing “live voice audio” through a “phone bridge,” i.e., a telephone

7 Ogdon refers to these discrete pieces of content as “segments.”
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network. Ogdon at 4:48-55. Similarly, Ogdon’s only disclosure of “stream” is in relation to an
“audio file or stream.” Id. at 13:12-19, 27:17-19, 28:31. Furthermore, Ogdon describes this audio
as providing “substantial continuity in presentation regardless of whether a portion of the video
for the presentation is displayed or not.” Id. at 24:28-39. A POSITA would recognize Ogdon’s
disclosures as simply affirming the well-known principle that in videoconferencing applications,
audio carries the vast majority of the information content and as such care is always taken to
optimize audio delivery. This explains why Ogdon explicitly separates and separately manages
audio and video.®

61. Ogdon also discloses that a presentation may also have “alternative segments” that can be
retrieved “depending on, for example, performance characteristics of network transmissions.”
Ogdon at 3:1-2, 36-38; see also id. at 3:38-44. However, Ogdon does not disclose these “alternative
segments” as a solution to enable streaming video as that term is used in the ABR Patents. Instead,
Ogdon discloses alternative segments as static images or slides that enable a participant to
participate in a presentation or meeting by viewing at least some limited set of presentation content.
For example, Ogdon discloses that a presentation may include “first and second ordered segments”
in “full animation,” while “alternative segments” are provided in “slide show format.” Ogdon at
3:44-57. However, Ogdon’s alternative segments are “slides,” not “streamlets” or “multiple files”
of a video. They are not copies of a larger integrated audio/video encoded at a different bitrate

and do not contain video data. Instead, they are static slide presentation content. While they may

8 An award-winning paper I authored in 1994 showed the importance and utility of separating
and separately managing audio and video data transmission in videoconferencing over computer
networks (see, “Transport and Display Mechanisms For Multimedia Conferencing Across
Packet-Switched Networks,” K. Jeffay, D.L. Stone, F.D. Smith, Computer Networks and ISDN
Systems, Volume 26, Number 10, July 1994, pages 1281-1304. Republished in “A Guided Tour
of Multimedia Systems and Applications,” B. Furht, M. Milenkovic, editors, IEEE Computer
Society Press, 1995).
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be presented “synchronously” in place of the default “full animation” segments, the alternative
slides are not aligned in time and duration with the video animation segments because they are not
videos—they are static slides.’

62. To further illustrate Ogdon’s lack of relevance to video streaming, consider Ogdon’s
disclosure that “collections of presentation elements can also be resident at the client node 56 since
some portions of a presentation can also be distributed on CD-ROMs. Accordingly, step 524 of
FIG. 2C (as well as other steps in the flowchart of FIG. 2) also may access a CD-ROM drive or
other transportable storage media for various portions of a presentation.” Ogdon at 23:23-35. A
POSITA would not understand Ogdon’s “presentations” to be a video stream at all, let alone a
stream of video as that term is used in the ABR Patents. Instead, Ogdon’s presentations comprise
a series of various images, slides, and multimedia content accessible from various locations
(including locally via CD) and pre-assembled in “scripts” by a presentation leader for
synchronizing relevant material with presenter audio.

63. In sum, Ogdon is not analogous art to the field of video streaming that the ABR Patents are
directed to because Ogdon separates and separately manages audio and video, recognizes problems
with video only delivery, and then teaches replacement solutions that circumvent the need to
perform any video delivery. Ogdon also does not propose a solution to the problem faced by the

inventors of the ABR Patents because Ogdon identifies a related problem (i.e., bandwidth

9 Ogdon’s claim 9 discusses conveying either a “first video portion” or a “second video portion”
based on data transmission rates; however, that claim states that the second video portion is
“different” from the first video portion and only “corresponds in content” with the first video
portion, rather than conveying the identical content at a different encoded bitrate. In the context
of the Ogdon specification, a POSITA would understand this claim does not disclose time-
aligned copies of the identical underlying content encoded at different bitrates as the claims
require, but rather involves conveying alternative content to the full-bandwidth video. In
addition, as noted, Ogdon’s conception of video is not that claimed in the ABR Patents.
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limitations on video-only delivery) and then proposes other mon-streaming solutions for
facilitating a meeting between remote presentation participants. Merely recognizing the futility of
trying to solve a problem (i.e., video delivery via limited network infrastructure) and then posing
work-arounds that do not actually resolve that problem (i.e., distributing presentation materials in
lieu of video) does not present information germane to solving the underlying problem.

64. Furthermore, the teachings of Ogdon described above, particularly the identification of
problems and alternative solutions, provide further objective indicia of non-obviousness. The
description of such alternative solutions separate from the one presented in the ABR Patents
demonstrate both that there was a long-felt need for a good solution for video streaming which
went unsatisfied and that experts at the time were skeptical that it was possible to have a pure video
streaming solution where one had to consider bandwidth limitations over a network.

2. Ogdon Fails to Disclose Encoding a Video into a Plurality of Streams

65. Each Asserted Claim recites encoding a video in “different bitrates” to create “a plurality

of streams” including low, medium, and high quality streams. (the “Plurality of Streams”

limitations).
Asserted Claim Limitation
'554 Patent the live event video epcodegl at a plurality .of different bitraFes creatipg
Claim 1 a plurality of streams including a low quality stream, a medium quality
stream, and a high quality stream,
'554 Patent Wherein the live event Yideo is encoc}ed at a plurality of differe?nt
Claim 16 bitrates to create a plurality of streams including at least a low quality
stream, a medium quality stream, and a high quality stream,
1138 Patent wher.ein the Video‘is digitally encoded ata plurality of different bitrates
Claim 1 creating a plurality of streams including a low quality stream, a
medium quality stream, and a high quality stream,
1138 Patent whereiq the video is epcodeq at a plurality of diffe‘rent bitrates to create
Claim 14 a plurality of streams including at least a low quality stream, a medium
quality stream, and a high quality stream
>798 Patent at least one storage device storing digital content, the digital content
Claim 1 encoded at a plurality of different bit rates creating a plurality of
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streams including a first bit rate stream, a second bit rate stream, and a
third bit rate stream,
streaming by a media player operating on an end user station a video
>772 Patent from a set of one or more servers, wherein each of a plurality of
Claim 1 different copies of the video encoded at different bit rates is stored as
multiple files on the set of servers,
’564 Patent wherein multiple different copies of the video encoded at different bit
Claim 1 rates are stored on the video server as multiple sets of files,
’564 Patent wherein multiple different copies of the video encoded at different bit
Claim 8 rates are stored as multiple sets of files on the server,
R wherein the video encoded at a plurality of different bitrates creating a
680 Patent . . . . . :
. plurality of streams including a low quality stream, a medium quality
Claim 1 . .
stream, and a high quality stream,
storing, by the one or more servers, one or more virtual timelines
corresponding to a plurality of streams including a low quality stream,
’680 Patent a medium quality stream, and a high quality stream, wherein the low
Claim 22 quality stream, the medium quality stream, and the high quality stream
each comprise a group of streamlets encoded at a respective one of a
plurality of different bitrates,
R the low quality stream, the medium quality stream, and the high quality
5SS Patent .. .
Claim 1 stream each comprising a group of streamlets encoded at a respective
one of the plurality of different bitrates;
, the low quality stream and the high quality stream each encoding the
5SS Patent . . . . .
Claim 18 same portion of the live event video with a streamlet that is encoded a
different one of the different bit rates;
’156 Patent wherein the video server stores multiple different copies of the video
Claim 1 encoded at different bit rates as multiple sets of streamlets,

66. Dr. Houh relies primarily on Ogdon’s disclosure of “one or more presentation versions”
and/or “variations” as allegedly disclosing this limitation across all Asserted Claims. See, e.g.,
772 Patent Houh Dec. at 31-34. However, neither concept discloses encoding a video (of any
kind) at a plurality of different bitrates to create different copies of a video as claimed and there is
no disclosure in Ogdon of video consisting of integrated audio and video data as required for video
streaming in the ABR Patents.

67. Specifically, Ogdon explains that “each [presentation] version may be for a different group
of audience members such as a group for Japanese speaking audience members, or audience

members affiliated with a particular organization.” Ogdon 2:30-35. Here, Ogdon contemplates
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that different presentation variations, or versions, refer to different content, customized based on
language preferences of the audience or organization affiliation. “For example, a first variation
might be directed to the customers of a corporation, another variation directed to the sales
representatives of the corporation, and yet another directed to the investors of the corporation.” Id
at 25:38-42. Thus, Ogdon teaches creating separate presentation materials as “versions” or
“variations” of content that are customized to a given audience. Customized versions of
presentation materials do not disclose or suggest the claimed copies of a video with integrated
audio encoded at different bitrates at least because the underlying content in each presentation is
different. Indeed, the customized versions are not copies of a source video at all. Moreover, Ogdon
is silent regarding encoded customized versions at different bitrates. Ogdon never uses the word
“bitrate” and has no discussion or even mention of video encoding.
68. Dr. Houh also relies on the following portion of Ogdon as allegedly disclosing this

limitation:

Ogdon discloses that each copy of the video presentation is made up

of multiple files (“segments”) and each segment has alternative

bitrate versions for the client nodes to choose from. Ogdon uses the

term “segment” to mean a portion of the video presentation and

explains that “one or more” segments may be grouped into an

“element,” “collection,” or “subcollection.” E.g., EX1004, 2:36-49,

4:29-36, 18:40-45, 22:10-29. Ogdon explains that this is “an

indivisible portion” of the video presentation (EX1004, 2:36- 42).

and that a segment can be a file. EX1004, 28:17-18 (“presentation

data segment file”). Thus, Ogdon discloses that the video

presentation is made up of a set of segments as files.
772 IPR Houh dec. at §72. Here, Ogdon discloses creating multiple presentation versions that
each include “segments (subcollections)” of content. Ogdon gives two examples of segments.

First, Ogdon discloses a configuration where the segments of one version contain “real time or

animated video” and segments for another version contain “graphic slides.” Of course, “graphic
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slides” are not a copy of a video encoded at a different bitrate. Instead, “slides” are an alternative
presentation format that would appear to include different content. Ogdon’s first example here
does not disclose or suggest a plurality of streams as claimed. Indeed, Ogdon does not contain any
disclosure of the required video streams encoded at different bitrates.

69. Second, Ogdon discloses a first presentation version including segments for an “audio
presentation via a telephone” whereas an alternative segment collection is a “multimedia
presentation element that is a combination of one or more of the following types of HTML
multimedia data ....” Notably, none of the “versions” or “segments (subcollections)” disclosed
here include a video stream. To be sure, Ogdon discloses that part of an alternative segment
subcollection can be HTML (Hyper-Text Markup Language), which is a content formatting
language that dictates the display of text and graphical elements in a web browser, with the
potential to display some “animation and video” content. However, nowhere does Ogdon disclose
or suggest a video stream as that term is used in the ABR patents let alone a plurality of video
streams encoded at different bitrates. At best, part of one “segment” may include “video,” while
the other version includes only “an audio presentation.” Thus, Ogdon’s different “versions” refer
to entirely different content, not copies of the same video encoded at a plurality of different bitrates.

70. Dr. Houh also relies on Ogdon’s vague disclosure of retrieving “presentation elements of
greater size (and corresponding enhanced quality of presentation)” °564 IPR Houh Dec. at 465
(quoting Ogdon at 2:30-66)), and that “presentation quality may be enhanced from limited or no
animation to full animation.” (id. (quoting Ogdon at 22:44-47)). Based on this limited disclosure,
Dr. Houh concludes “a POSITA would have understood the smaller size and lower transmission

rate for ‘limited or no animation’ video to be encoded at a lower bitrate than the larger size, higher
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quality, and higher transmission rate requirement ‘full animation’ video, which would be encoded
at a higher bitrate.”’564 IPR Houh Dec. at 65.

71. 1 disagree with Dr. Houh. When Ogdon refers to enhancing the “quality of presentation”
in the above quoted portions, it is referring to different presentation elements with different
content. For example, Ogdon discloses presenting one element as a graphic slide with still images
(i.e., “no animation”) as a low-bandwidth option and animated video (i.e., “full animation™) as a
high-bandwidth option. A POSITA would not understand a slide with images (“no animation”) to
be a video much less a video stream with any associated bitrate. In the context of streaming video,
“bitrate” is a measure of the number of bits that are processed per unit time when the video is
displayed. Since the number of bits required to display a static image is a constant and once the
image is displayed it will remain on the screen until it is erased, and no additional bits are required
to be received or processed. As such, a POSITA would understand the concept of “bitrate” does
not apply to images. Instead, the image would simply have a file size (i.e., the number of bits
required to represent the image on disk).

72. Moreover, Ogdon’s reference to elements with “limited ... animation” would have no
generally accepted meaning to a POSITA and I note that Dr. Houh also fails to render an opinion
about what exactly that term would mean to a POSITA. Ogdon provides no explanation. For
example, Ogdon does not disclose any process of, for example, removing certain frames of a full
animation to produce a more “limited animation” version of the presentation element. After
combing the specification, “limited animation” could possibly refer to “GIF’s” (Ogdon at 5:32-
34) which is a standard media type for bitmap images that can be used to display short, looping

animations. But Ogdon is also silent on encoding any larger high quality source video into a GIF.
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Moreover, the looping animation of GIF’s is entirely unsuitable for video streaming (imagine if
each 3-second clip of a video stream ran in a loop until the next 3-second clip was available).

73. As a broader point, Ogdon references the terms “animation” and “video” throughout its
disclosure, sometimes combining the two terms into a single concept and sometimes distinguishing
animation from video. See e.g., Ogdon at 2:64 (“animated video™), 3:5 (“animation or video”).
When taken in context with Ogdon’s other teachings!® and the state of the art as of the presumed
1997 priority date of Ogdon,!! Ogdon’s use of the term “video” strongly suggests to a POSITA
that “video”-based presentation segments actually refer to an animated series of fixed images
shown sequentially in a loop without audio, like the disclosed “GIF animations.” Ogdon at 5:33.
For example, a “GIF” might include a series of 3 images that are displayed sequentially in a loop.
I recall from my personal experience, that the use of GIFs to show animated “videos” on the
(relatively new) world wide web in 1997 was popular.

74. This is quite different from what the inventors of the ABR Patents considered to be a
“video” for adaptive bitrate streaming. “Videos” in the ABR Patents integrated audio and video,
were much larger in duration (e.g., movies, sporting events, television programs, etc.), suitable for
segmenting into smaller streamlets for delivery to a client, and capable of being encoded at
different bitrates. Nothing in Ogdon discloses streaming such a “video” or creating a plurality of
copies of a source video encoded at different bitrates.

3. Ogdon Fails to Disclose Streamlets Corresponding to the Same
Portion of a Video Across Streams

10 Recall that Ogdon begins by outlining challenges in conducting “telepresentations” because
they require special “video conference” equipment for streaming video and higher bandwidth
than was readily available for streaming videos at the time. See supra §VI.B.1.

1 For example, RealNetworks, a recognized early pioneer in the development of multimedia
players, only introduced RealVideo in 1997.

28 DISH TECHNOLOGIES L.L.C. EXHIBIT 2001, Page 29
Aylo Freesites Ltd. v. Dish Technologies L.L.C.
IPR2024-00147



75. Each Asserted Claim recites encoding each video stream into a plurality of streamlets or

files corresponding to portions of the video (the “Corresponding Streamlets” limitations).

Asserted Claim Limitation
wherein the first streamlet of each of the groups of streamlets has the
same first duration and encodes the same first portion of the live event
'554 Patent video in c?ach of Fhe low quality stream, the medium quality stream,
Claim 1 and the high quality stream, and wherein Fhe first str.eamlet of the low
quality stream encodes the same first portion of the live event video at
a different bitrate than the first streamlet of the high quality stream and
the first streamlet of the medium quality stream.
each of the low quality stream, the medium quality stream, and the
'554 Patent high quality stream compriging a group of streamlets encodeq at the
Claim 16 same respective one of the different bitrates, each group comprising at
least first and second streamlets, each of the streamlets corresponding
to a portion of the live event video;
wherein the first streamlet of each of the groups of streamlets has the
same first duration and encodes the same first portion of the video in
1138 Patent egch of the low quality stream, the medium quality stream, and the
Claim 1 high quality stream, and wherein the first strearplet of the low qgahty
stream encodes the same first portion of the video at a lower bitrate
than the first streamlet of the high quality stream and the first streamlet
of the medium quality stream.
each of the low quality stream, the medium quality stream, and the
1138 Patent high quality stream compriging a group of streamlets encodeq at the
Claim 14 same respective one of the different bitrates, each group comprising at
least first and second streamlets, each of the streamlets corresponding
to a portion of the video;
wherein the first bit rate stream, the second bit rate stream, and the
1708 Patent third bi.t rate stream each comprise a group of §treamlets encoded at a
Claim 1 respective one of Fhe plurality of different bit rates, each group of
streamlets comprising at least first and second streamlets, each of the
streamlets corresponding to a portion of the digital content;
3772 Patent wherein each of the .multiple ﬁ‘les yields a different portion of the Vifieo
Claim 1 on playback, Wherem the rpultlple files across the different copies yield
the same portions of the video on playback,
'564 Patent wherein each of the files yields a diffe?rent portiop of Fhe video on
Claim 1 playback, where}n the files across the different copies yield the same
portions of the video on playback,
'564 Patent wherein each of the files yields a diffe?rent portiop of Fhe video on
Claim 8 playback, wherem the files across the different copies yield the same
portions of the video on playback,
’680 Patent wherein the first streamlet of each of the groups of streamlets has the
Claim 1 same first duration and encodes the same first portion of the video in
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each of the low quality stream, the medium quality stream, and the
high quality stream, and wherein the first streamlet of the low quality
stream encodes the same first portion of the video at a different bitrate
than the first streamlet of the high quality stream and the first streamlet
of the medium quality stream.
wherein the low quality stream, the medium quality stream, and the
high quality stream each comprise a group of streamlets encoded at a
respective one of a plurality of different bitrates, each group
comprising at least first and second streamlets, each of the streamlets
corresponding to a portion of the video;
wherein the amount of data in each streamlet corresponding to the
same part of the live event video in the low quality stream, the medium
’555 Patent quality stream, and the high quality stream varies according to the
Claim 1 different bitrates; and the plurality of streamlets in the low quality
stream, the medium quality stream, and the high quality stream having
a duration that is the same as each other.
The low quality stream and the high quality stream each encoding the
same portion of the live event video with a streamlet that is encoded a
different one of the different bit rates; wherein the plurality of
streamlets in the low quality stream have durations that are equal to
each other.
wherein each of the streamlets yields a different portion of the video
on playback, wherein the streamlets across the different copies yield
the same portions of the video on playback,

’680 Patent
Claim 22

’555 Patent
Claim 18

’156 Patent
Claim 1

76. Dr. Houh relies on Ogdon’s disclosure of a “subcollection of segments (i.e., presentation
elements) ordered according to their presentation sequence” as allegedly disclosing these
limitations.’564 IPR Houh Dec. at 467 (quoting Ogdon at 2:44-45, 3:46-47) (emphasis added).
Specifically, Ogdon’s “presentation sequence” is a list of presentation elements (i.e., slides) that
is assembled by the presenter in a “script,” and can be changed on the fly (i.e., “in the middle of a
presentation”). Ogdon at 3:16-18. Ogdon’s “presentation sequence” does not disclose or suggest
encoding a source video or live video feed into a plurality of streams, each having streamlets or
files that yield different portions of the source video. This distinction from what is claimed in the
ABR patents is critical because the patents are meant to provide seamless streaming of a video, in

part by adapting video quality according to present and changing network conditions. Without the
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segments corresponding to the same portion of the video, the content would jump in accordance
with file differences.

77.Dr. Houh also relies on Ogdon’s disclosure that “corresponding segments (or
subcollections thereof) in different versions” are the same such that “any of the corresponding
alternative segments (or subcollections thereof) from different versions can be presented as a
replacement for another such corresponding segment (or subcollection) during the
presentation.” ’772 IPR Houh Dec. at 476 (quoting Ogdon at 2:49-55) (emphasis omitted);’564
IPR Houh Dec. at 968 (citing same). However, as discussed above, Ogdon’s “presentation
versions” are not a plurality of video streams encoded at different bitrates, nor are they copies of
the same video, nor are they videos as that term is used in the ABR patents. Instead, Ogdon’s
presentation versions are entirely different presentations in different formats, such as a collection
of graphic slides for one version, presenter audio for another version, and animation for yet another
version of the presentation.

78. While Ogdon does not explain what the “presentation duration” of each segment refers to,
a POSITA would understand that it could define how long a segment is displayed to a user so that
presenter audio synchronizes with the displayed content. See, e.g., Ogdon at 4:36-40 (“the host
node coordinates any accompanying audio portion for this segment so that the timing for the
presentation of these audio and video portions of the segment(s) are synchronized.”); Ogdon at
3:1-10 (“an alternative segment (subcollection) may be a multimedia presentation element that is
a combination of one or more of the following types of HTML multimedia data: audio, images,
animation or video, wherein such a multimedia element plays over a set period of time and can
be as simple as a single image or as complex as a combination of images, audio, animation and

video.” (emphasis added)). A POSITA would therefore understand the “duration” of the segment
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to include a presenter-defined term that refers to the amount of time the content is relevant to the
corresponding presenter audio. “Presentation duration” does not disclose or suggest that segments
across versions are streamlets of video that each have the same playback duration and correspond
to the same portion of a source video.

79.Dr. Hough’s reliance on Ogdon’s disclosure of using alternative segments as
“replacement[s] for another such corresponding segment” as meeting these limitations is also
flawed. ’564 IPR Houh Dec. at §68. Specifically, “replacing” an animated segment with an
alternative “graphic slide” segment as disclosed by Ogdon does not disclose or suggest video
streamlets or files that yield the same portion of a larger source video as recited by these limitations
because a “graphic slide” is simply not a video or a portion of a larger video.

80. Moreover, even if Ogdon were to disclose providing multiple alternative segments as video
segments (it does not, and Dr. Houh fails to identify any such teaching or suggestion in Ogdon),
such a disclosure would not disclose or suggest the claimed files or streamlets because Ogdon’s
presentation segments are discrete media segments that are arranged by a presenter in advance to
correspond to live presenter audio. These “segments” are slides used by a human presenter who is
leading the change of slides and overall performance of the presentation. They are not sequential
parts of a larger overall video stream such as a movie, sporting event, or television show. Thus,
these “segments” are not “multiple files.” Ogdon’s “presentations” are incompatible with
streaming a larger video, which the Asserted Claims of the ABR Patents expressly require.

4. Ogdon Fails to Disclose Client Selection of Streams

&1. The Asserted Claims recite client selection of one of the video streams.

Asserted Claim Limitation
’554 Patent receive at least one streamlet request over one or more internet
Claim 4 connections from the one or more end user stations to retrieve the first
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streamlet storing a portion of the video, wherein the at least one
streamlet request from the one or more end user stations includes a
request for a currently selected first streamlet from one of the low
quality stream, the medium quality stream, and the high quality stream
based upon a determination by the end user station to select a higher
or lower bitrate version of the streams;

’554 Patent
Claim 16

select a specific one of the low quality stream, the medium quality
stream, and the high quality stream based upon a determination by the
end user station to select a higher or lower bitrate version of the
streams;

’138 Patent
Claim 6

receive at least one streamlet request over one or more internet
connections from a respective one of the one or more end user stations
to retrieve the first streamlet, wherein the at least one streamlet request
from the respective one of the one or more end user stations includes
a request for a currently selected first streamlet from one of the low
quality stream, the medium quality stream, and the high quality stream
based upon a determination by the respective one of the one or more
end user stations to select a higher or lower bitrate version of a
respective one of the plurality of streams;

°138 Patent
Claim 14

select a specific one of the low quality stream, the medium quality
stream, and the high quality stream based upon a determination by the
end user station to select a higher or lower bitrate version of the
streams;

772 Patent
Claim 1

requesting by the media player a plurality of sequential ones of the
files of one of the copies from the set of servers over a plurality of
Transmission Control Protocol (TCP) connections based on the time
indexes;

automatically requesting by the media player from the set of servers
over the plurality of TCP connections subsequent portions of the video
by requesting for each such portion one of the files from one of the
copies dependent upon successive determinations by the media player
to shift the playback quality to a higher or lower quality one of the
different copies,

’564 Patent
Claim 1

automatically requesting from the video server subsequent portions of
the video by requesting for each such portion one of the files from one
of the copies dependent upon successive determinations by the media
player to shift the playback quality to a higher or lower quality one of
the different copies,

’564 Patent
Claim 8

automatically requesting by the media player from the server
subsequent portions of the video by requesting for each such portion
one of the files from one of the copies dependent upon successive
determinations by the media player to shift the playback quality to a
higher or lower quality one of the different copies,

’680 Patent
Claim 7

receive at least one streamlet request over one or more internet
connections from the one or more end user stations to retrieve the first
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streamlet storing a portion of the video, wherein the at least one
streamlet request from the one or more end user stations includes a
request for a currently selected first streamlet from one of the low
quality stream, the medium quality stream, and the high quality stream
based upon a determination by the end user station to select a higher
or lower bitrate version of the streams;
wherein the at least one streamlet request from the one or more end
user stations includes a request for a currently selected first streamlet
from one of the low quality stream, the medium quality stream, and
the high quality stream based upon a determination by the end user
station to select a higher or lower bitrate version of the video;
receive at least one streamlet request over one or more internet
connections from the one or more end user stations to retrieve the first
streamlet storing the first portion of the live event video, wherein the
’555 Patent at least one streamlet request from the one or more end user stations
Claim 7 includes a request for a currently selected first streamlet from one of
the low quality stream, the medium quality stream, and the high quality
stream based upon a determination by the end user station to select a
higher or lower bitrate version of the live event video;
requesting sequential streamlets of one of the copies from the video
’156 Patent server according to the playback times of the streamlets by
Claim 1 transmitting hypertext transport protocol (HTTP) GET requests that
identify the selected streamlets stored by the video server,
adapting the successive determinations to shift the playback quality
’156 Patent based on the factor to achieve continuous playback of the video using
Claim 1 the streamlets of the highest quality copy of the video that is
determined to be sustainable at that time;

’680 Patent
Claim 22

82. Ogdon fails to disclose or suggest client selection of a stream and/or client requests for
individual files or streamlets for at least the reasons discussed above in §§VI.B.2 and VI.B.3
regarding Ogdon’s failure to disclose a plurality of streams and files or streamlets of those streams.
Since Ogdon fails to disclose a plurality of streams with corresponding streamlets at a server,
Ogdon also fails to disclose or suggest requesting subsequent portions of a larger video by
requesting, for each portion, files or streamlets from that stream.

83. Moreover, while Ogdon generally discloses benefits of “controlled client requests,” the
client requests are ultimately controlled by a “presentation leader” via a server or “host” that

“transmit[s] presentation controlling commands.” Ogdon at 3:30-38. For example, Ogdon
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discloses that a presentation leader controls which segment versions are available for each portion
of the presentation, and that the presentation can manually change scripts in the middle of a
presentation to require clients to view a different variation of the presentation. Ogdon at 3:16-23
(“Thus, multiple sequentially-ordered scripts can be created so that the leader can choose to change
scripts in the middle of a presentation based on user feedback. Accordingly, a presentation leader
has the ability to stop presentation of a particular script and its current subcollection of segments
and change to a different subcollection of segments to be delivered to the audience.
Subsequently, the leader can then resume the initial script at any time.” (emphasis added)). Thus,
Ogdon does not disclose “automatically requesting ... subsequent portions of the video” because
retrieving each segment is dependent upon the server’s/leader’s instruction, which may change at
any time to eliminate or replace the version being presented.

5. Ogdon Fails to Disclose or Suggest Streaming “Live” Video

84. Asserted Claim 16 of the ’554 Patent is directed to streaming a “live event video.” As
discussed above, Ogdon does not disclose live video as that term is used in the ABR patents.
Further, as discussed above in §VI.B.1, Ogdon teaches away from video streaming, and
particularly streaming a “live event video” because Ogdon presupposes that clients available in
“most offices and many homes” cannot receive a live video broadcast of a “telepresentation.”

85. Dr. Houh merely string-cites to a series of portions of Ogdon of dubious relevance to the
live video limitation.’554 IPR Houh Dec. at §59. At best, Dr. Houh relies on Ogdon’s disclosure
of delivering presentation segments “while the presentation is being performed.” /d. (citing Ogdon
at 6:2-5). But Ogdon’s presentation “segments” are pre-existing content—not live content. They
are arranged ahead of time by a presentation leader and saved in a “script.” Thus, while segments

are distributed to clients “while the presentation is being performed,” this just simply indicates that
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the delivery of segments occurs in real-time. There is nothing “live” about any videos contained

in presentation segments.

6. Dr. Houh’s Obviousness Theories Fail

86. Dr. Houh relies on the combination of Ogdon and Shteyn as allegedly rendering obvious
the Plurality of Streams and Corresponding Streamlets limitations of the 798, *772, 564 and
"156Patents. See, e.g., ’564 IPR Houh Dec. q113-119. Specifically, Dr. Houh alleges that

A POSITA would have understood the above disclosures [of
Shteyn] and from Ogdon’s disclosures [] including disclosure of
different versions of the same video presentation each having
“different network requirements,” to teach encoding the same raw
uncompressed video content into two or more versions having
different bitrates. 1t was well-known to a POSITA at the time of the
alleged Priority Date that streaming different versions of content at
different quality levels depending on client network requirements
meant encoding the content into different quality levels with
different bitrates.

A POSITA would have been motivated to modify the apparatus of

Ogdon such that each segment is stored as a file and thus the

multiple different copies of the video encoded at different bit rates

are stored as multiple sets of files, to simplify streaming requests

by requesting individual successive files rather than requiring the

requests to include byte- or other ranges of the video.
Id. at 9116 (emphasis added). Thus, Dr. Houh relies on Shteyn for the limited purposes of
encoding Ogdon’s “presentation segments” in two or more “versions” with different bitrates and
storing the different versions as “files.” /d.

87. As discussed above, Dr. Houh’s obviousness theories fail for the threshold reason that Dr.

Houh fails to rebut the strong evidence of non-obviousness found by the ITC. See supra § VI.A. 1
understand Dr. Houh’s combination theories can therefore be dismissed on this basis alone.

88. Moreover, I disagree with Dr. Houh’s conclusion that this theory renders obvious the

Plurality of Streams and Corresponding Streamlets limitations of the ABR Patents. Dr. Houh’s
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analysis fails because it overlooks Ogdon’s central flaw—namely that Ogdon’s presentation
segments are not portions of a larger video file or live video feed.

89. Dr. Houh'’s theory relies on modifying the system of Ogdon. /d. (“A POSITA would have
been motivated to modify the apparatus of Ogdon....” (emphasis added)). However, nothing in
Dr. Houh’s analysis demonstrates how or why a POSITA would modify Ogdon’s presentation
distribution system to stream pre-recorded or live videos. Even assuming that the combination of
Ogdon and Shteyn were properly motivated,!?> Dr. Houh’s analysis would result in a modified
version of Ogdon’s system that encodes each presentation element that happens to include video
into multiple segment variations encoded in different bitrates. However, no aspect of the
combination purports to change Ogdon’s presentation delivery system into a system for streaming
video files with multiple sequential segments. More fundamentally, Dr. Hough ignores the fact
that Ogdon and Shteyn have difference conceptions of video and replacing Ogdon’s video with
Shetyn’s video would remove Ogdon’s ability to separately manage audio and video and thereby
result in lower quality conferences/presentations.

90. For the °798, 138, ’680, ’554, and ’555 Patents, Dr. Houh contends that Ogdon in
combination with Allen renders obvious the Plurality of Streams and Corresponding Streamlets
limitations. However, Dr. Houh’s only relies on a single direct!? citation to Allen’s disclosure of
encoding a stream in multiple bitrates.”’554 IPR Houh Dec. at 63 (citing Allen 12:1-5). However,

Dr. Houh'’s reliance on Allen, Chou and SMIL suffer the same deficiencies as the combination

12 As discussed at length above, Ogdon “teaches away” from streaming such that a POSITA
would not be motivated to modify Ogdon to achieve the inventions claimed by the ABR Patents.
13 Dr. Houh also cites to Allen at 25:43-44, but this does not appear to be a proper citation in
Allen, and provides a “see also” cite to Allen at pages 3 and 5 for the proposition that video
encoders were available for real-time encoding in a plurality of bit rates. ’554 IPR Houh Dec. at
9963, 67.
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with Shteyn discussed above. Namely, Dr. Houh does not rely on any theory or combination that
would change Ogdon’s primary purpose from a presentation distribution system to a streaming
system. The combinations with Allen, Chou, and SMIL are therefore not properly motivated
because Ogdon teaches away from the combinations and fails to disclose or suggest the Plurality
of Streams and Corresponding Streamlets limitations.

91. Dr. Houh'’s alternative combinations with SMIL 2.0 for the *798, *138, ’680, 554, ’555,
and 156 Patents suffer the same fate because Dr. Hough does not propose a modification that
would somehow convert Ogdon’s presentation distribution system to a streaming system. See,
e.g.,’554 IPR Houh Dec. at 144-145. Moreover, the example from SMIL 2.0 relied upon by Dr.
Houh also fails to disclose or suggest encoded video because it shows a sequence of “.jpg”
elements and, alternatively, system color representations. Id. at 145 (citing SMIL 2.0 at 273).
Neither of these formats are video data. In addition, no larger video stream is disclosed or
suggested by the seemingly random sequence of purple, then yellow, and then red images.

92. In sum, Dr. Houh failed to address secondary considerations of non-obviousness; Ogdon
expressly teaches away from video streaming; and the proposed combinations with Shteyn, Allen,
and SMIL 2.0 fail to address Ogdon’s central flaw or otherwise disclose or suggest the Plurality
of Streams and Corresponding Streamlets limitations they are relied upon to teach.

C. Shteyn

93. I understand that Dr. Houh alleges that U.S. Patent No. 7,529,806 to Shteyn (“Shteyn”)
anticipates each Asserted Claim. *772 IPR Houh Dec. at 956, 72, 81, 88, 101. I highlight the fact
that Dr. Houh does not contend that Shteyn renders any Asserted Claims obvious. Instead, his
contentions are limited to invalidity by “anticipation.” /d. However, Dr. Houh fails to explain what
the teachings of Shteyn mean to a POSITA or how any single embodiment in Shteyn discloses
each and every limitation of the Asserted Claims.
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94. However, as a general matter, the Shteyn reference is quite limited in its disclosures. It

»14 and does not provide

includes just a single page of disclosure of “preferred embodiments
enabling support for many of the general concepts disclosed therein. Although Dr. Houh does not
provide sufficient substantive analysis, Dr. Houh appears to leverage the vagueness of the general,
limited disclosures of Shteyn as allegedly anticipating the concepts recited by the Asserted Claims
(and disclosed in detail in the ABR Patents). This is improper. Moreover, Dr. Houh fails to offer
any interpretation, opinion, or analysis of Shteyn. It is therefore my opinion that Shteyn does not
and cannot anticipate the Asserted Claims because it does not enable a POSITA to practice the

claimed invention.

1. Background of Shteyn

95. Shteyn was filed on November 4, 1999 and is directed to “emulating streaming” by
downloading sequential segments of a partitioned “electronic file, e.g., an MP3 file” at a client.
Shteyn, (54) Title, (57) Abstract. Shteyn aims to address two shortcomings of prior art content
delivery solutions. First, Shteyn recognizes that “current major technologies for delivering digital
content” involve “proprietary” formats that utilize non-public encoding/decoding methods. /d., at
1:18-32. “This approach mostly excludes third parties from developing custom server software
(e.g., advertising services) and/or client applications (UI, special effects, etc.).” Id., at 1:38-41.

96. Second, Shteyn addresses “[a]nother known method” for delivering digital content which
it refers to as the “complete download approach.” Id., at 1:42-51. Under this approach, a complete
content file is downloaded from a remote computer and then subsequently played out on the client.

Id., at 1:42-44. While this method of delivering digital content allows ‘“client and server

14 Other portions of the Shteyn reference provide “background” and “summary” information
(Shteyn at 1:1-2:38), as well as information about other publication that are incorporated by
reference but are not expressly tied to in recognizable way to the present disclosure of Shteyn
(Shteyn at 4:45-5:42).
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software/hardware manufacturers [] to develop their own solutions/products”—a feature Shteyn
refers to as an “open architecture”—the “complete download approach” is not without drawbacks.
Id., at 1:47, 51-58. For example, “[a] major problem with the complete download approach is the
inherent latency: there is a delay between the beginning of the download and the start of the play-
out.” Id., at 1:51-53. If it takes 10 minutes or more to download a complete digital file for a song
(remember, Shteyn was filed in 1999, when dialup Internet access was pervasive and bandwidth
for most consumer-grade Internet connected devices was limited), the user could not start listening
to the song until the entire file was downloaded. That inherent delay is “latency,” and Shteyn
teaches that it “is particularly undesirable in consumer electronics systems, where perceived delay
is detrimental to market acceptance of an open architecture” solution. /d., at 1:55-58.

97. Shteyn therefore sets out to address these problems by “provid[ing] an open architecture
solution for content delivery in a download approach that allows for a low or negligible play-out
latency.” Id. 1:62-64. Specifically, Shteyn is almost exclusively directed to the goal of reducing
play-out latency (i.e., the time it takes for content to begin playing at a remote client). This is
different from the objects of the invention claimed by the ABR Patents, which achieve sustained
streaming and playback at a client (without a singular focus on initial playout latency) through
adaptive bitrate switching.

2. Shteyn Fails to Disclose Client Generation of a “Factor”

98. The Asserted Claims of the 772, 564, and *156 Patents each recite limitations directed to
“repeatedly generating a set of one or more factors indicative of the current ability to sustain the
streaming of the video” at a client. Shteyn fails to disclose the generation of any such factor, let
alone generating such a factor on the client.

99. Shteyn discloses testing network conditions in the context of determining how to split a
content file into parts to enable low-latency client playback. Shteyn at 1:65-67. Specifically,
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Shteyn discloses that the particular “size of the individual part can be determined by the
communications bandwidth, e.g., through pinging for a latency-check.” Id. at 2:1-3. This network
“ping” test is the sole disclosure of determining “bandwidth” in Shteyn.!> As an initial matter, I
note that a POSITA would understand that a “ping” is simply a small message sent to a destination
that will simply return the message back to the sender. The sender records the difference between
the time the message is received from the destination and the time it was sent to the destination
and reports this as the latency of the of the network path to the destination. A POSITA would
understand that a “ping” does not measure, and cannot be used to measure, bandwidth.

100. Critically, though, Shteyn discloses that the “ping” test is performed at servers that
store content, not at the client. Specifically, the latency-check is performed as the server is
determining how to “splif” a content file to enable low-latency playback at clients. Shteyn’s clients
are not involved in any content “splitting.” Thus, a POSITA would understand Shteyn’s “ping”
test to only be performed at a server. Accordingly, Shteyn does not disclose generating a “factor”
at a client as claimed.

101. Moreover, the “ping” test disclosed by Shteyn does not test the ability to “sustain”
any streaming activity and therefore does not disclose the claimed “factor” recited in the Asserted
Claims of the *772, ’564, and *156 Patents. Instead, a POSITA would understand that a “ping”
simply measures the roundtrip time it takes for a signal to reach another node on the network and

return. Indeed, Shteyn refers to the “ping” as a “latency-check,” and “latency” in computing refers

15 Shteyn also generally references that “the client apparatus could select a next segment in a
different format for the same content to adapt to changing circumstances, e.g., lower bandwidth
due to network congestion.” Shteyn at 4:20-23. But Shteyn does not disclose how or where the
system would assess “lower bandwidth” conditions. Moreover, Shteyn does not disclose that any
such assessment would consider the ability to “sustain” streaming as claimed. And as discussed
above, Dr. Houh does not provide any supporting analysis that would indicate what a POSITA
would understand Shteyn to teach here.
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to network delay.!® As discussed in §VI.C.1 above, Shteyn is primarily concerned with reducing
the “latency” or delay before playback starts—Shteyn does not disclose assessing playback time,
the rate of data transfer, or any network performance indicators that could be used to determine
the “ability to sustain streaming” after it begins as claimed. Thus, Shteyn also fails to disclose
generating a “factor” for this reason.

3. Shteyn Fails to Disclose Encoding Streams at Different Bitrates

102. Each Asserted Claim recites a limitation that requires encoding a plurality of
streams at different bitrates (see supra §VI.B.2 defining the “Plurality of Streams” limitations).
As discussed in my opinion above regarding Ogdon, a POSITA would understand “bit rate” (or
“bitrate”) in the context of the ABR Patents to refer to the volume or number of bits that are played
per second when the video is displayed/played-out. Shteyn fails to use the term “bitrate” in relation
to adaptive bit-rate streaming and instead only mentions it during a discussion of variable bit-rate
encoding. Accordingly, Shteyn fails to disclose the Plurality of Streams limitations.

103. Dr. Houh asserts that:

Shteyn discloses “[a]n electronic file . . . partitioned into a
sequence of segments at the server side.” EX1016, Abstract. Each
segment (or “file”) is stored in the server as different encoded bitrate
(bandwidth) and size (bytes), such as “partl” and “partl alt.” /d.,
3:44-56 (“segment labeled ‘partl’ is in a preferred format . . . An
alternative first part is labeled ‘partl alt’ having a different length”
in bytes and a “different bandwidth requirement.”), 1:65-2:7 (“the

content file is split into multiple parts . . . location of the whole
file as well as of it parts at the server”)

16 Shteyn appears to equate a “ping” to a “bandwidth” test. Shteyn at 2:1-3. However, a “ping”
is not a measure of “bandwidth” because it does not measure a rate of data transfer per unit of
time. Instead, a “ping” merely measures the amount of time it takes for a packet to reach a
destination and be returned to the sender without considering the amount of data being
transmitted.
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772 IPR Houh Dec. at §123. But this discussion in Shteyn is about determining a file-size for
video segments so as to realize a particular playout latency. It does not disclose encoding at a
particular bitrate or trying to match a bitrate to available bandwidth. While the concept of “bitrate”
could be implicated in the time it takes to download a streamlet (download time is a function of
the duration of a streamlet and its average size), Shteyn doesn’t disclose calculating download
times to measure “bitrate” or encoding at any particular “bitrates” to achieve any particular
download times.

104. Shteyn also discloses that “parts” can have an associated “length,” “format,” and
“minimum bandwidth requirement” and there can be multiple alternative versions of each part.
Shteyn at 3:44-56. But Shteyn discloses that the “bandwidth requirement” information is merely
used to determine how many parts to download before starting the playout.

To this end the content file is split into multiple parts. Each part or

segment requires a relatively short download time. Therefore, the

play-out latency is determined by the download time of the first part.

The size of the individual part can be determined by the

communications bandwidth, e.g., through pinging for a latency-

check.

Preferably, the information contains references to the file location

as well as references to the locations of the parts. The intended

bandwidth information is associated with the parts. The client

may make its own decisions regarding how many parts to

download before the start of the play out (execution).
Shteyn at 1:65-2:24. Thus, Shteyn’s “bandwidth information” does not disclose a “bitrate” of the
content itself. Instead, it merely discloses an “intended bandwidth” that allows the client to

determine “how many parts to download” before starting play out.

4. Shteyn Fails to Disclose Streaming “Live” Video

105. Claim 16 of the ’554 Patent recites encoding a live event video at a plurality of

bitrates to create a plurality of streams. Shteyn does not disclose streaming live video. Dr. Houh
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cites to various portions of Shteyn that generally disclose Shteyn’s disclosed process of using
control information to identify alternative segments and determining which file to retrieve based
on system restraints. However, none of the cited portions of Shteyn disclose encoding or streaming
a live event video as claimed.

VII. Conclusion

106. I'reserve the right to add to or modify this expert report in the event that inaccuracies
or omissions are discovered or if new or additional information is provided to me. I also reserve
the right to make any such other changes as may be deemed necessary or appropriate.

107. I have not yet developed any demonstratives or illustrations to illustrate my
opinions and the bases for those opinions; however, I reserve the right to present such
demonstratives or illustrations at trial or a hearing.

108. I reserve the right to supplement and/or amend my analyses and opinions expressed
herein in response to any new positions taken by MG Defendants’ experts or witnesses in reports,
declarations, affidavits, or testimonies whether in response to my report herein or in amendment
to their previous reports and testimonies to the extent such positions are relevant to the subject
matter [ have addressed in my report herein.

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

correct.

Signature:

Executed On February 16, 2024 at Chapel Hill, NC
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