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I, Michael Adams, declare as follows:

I. INTRODUCTION

1. I have been retained as an expert witness by Patent Owner Scale Video
Coding, LLC (“Scale Video” or “Patent Owner”) for the Inter Partes Review of
U.S. Patent No. 11,019,372 (“the *372 patent”). More specifically, I have been
asked to render opinions regarding the *372 patent with respect to the Petition for
Inter Partes Review (“Petition” or “Pet.”) filed by Cisco Systems, Inc. (“Cisco” or
“Petitioner™).

2. In IPR2024-01371, I understand that Petitioner is challenging the validity
of claims 1-3, 5-8, 10-13, and 15 of the *372 patent.

3. I understand that Petitioner has petitioned for inter partes review on the
following Grounds:

Ground 1: Claims 1-3, 5-8, 10-13, and 15 Are Obvious over Shao-028

(EX1005) under 35 U.S.C. § 103.

Ground 2: Claims 1-3, 5-8, 10-13, and 15 Are Obvious over Shao-028 and

Shao-423 (EX1006) under 35 U.S.C. § 103.

4.  I'was asked to consider whether the challenged claims of the *372 patent
(EX1001), are obvious to a person of ordinary skill in the art as of the date of the
invention. I was also asked to review and comment on a number of technical
statements made by Petitioner and its expert.
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5. This report contains statements of my opinions formed to date and the
bases and reasons for those opinions. I may offer additional opinions based on
further review of materials in this case, including opinions and/or testimony of
other expert witnesses.

II. QUALIFICATIONS

6. This section summarizes my career history, education, publications, and
other relevant qualifications, including the patents on which I am a named
inventor.

7. I am the President/Founder of Broadband Semantics Consulting LLC, a
company that provides consulting services for systems architecture, product and
test environment design for communications companies.

8. In 1979, I received my Bachelor of Science with Honors in Electrical and
Electronic Engineering from University of Bristol, England.

9. I have over 40 years of professional industry and research experience in
telecommunications, software development, and systems architecture. During this
time, I have invented, developed, and implemented broadband/video products and
services with companies such as Digital Equipment, Northern Telecom, Time
Warner Cable, Terayon, and Tandberg/Ericsson TV.

10.  From 1993 to 2003, I worked as an engineer for Time Warner Cable
(TWC). As part of my work, I developed the network architecture for the Time

? EXHIBIT 2001

IPR2024-01371
Patent Owner



Warner Full Service Network (FSN), which was the first video-on-demand system,
including an electronic program guide, home-shopping, and multiplayer games.
The Time Warner FSN was an IP over ATM-based system that delivered video-on
demand via media streams to a client device. I was responsible for the
development of network architecture, including video compression, network
adaptation functions and network management. I also worked as a Principal
Network Architect on TWC’s Pegasus digital cable system. The Pegasus system
was an MPEG-2 systems layer system combined with IP signaling that was
ultimately deployed with over 30 million client devices to TWC (now Charter
Communications). [ was responsible for developing the detailed network
architecture and STB requirements for the system.

11. Thave also served as the Head of Software Strategy at Ericsson TV and
Vice President of Systems Architecture at Tandberg Television. In those positions,
I provided subject matter expertise and technical sales support for digital
compression products and standards including MPEG-2, MPEG-4 (H.264), and
HEVC/H.265. 1 also developed multi-screen video product-prototypes, including
the first public demonstration of “screen-shifting” from STB to PC to smartphone
at CableLabs innovation showcase in February 2010.

12.  Inthe late 1990s, I served as the Chair of the SCTE Digital Video

Standards sub-committee for Working Group 3. The sub-committee included
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representatives from consumer electronics companies that sold products for use in
the cable, satellite and broadcast (off-air or over-the-air terrestrial broadcast)
television industries. During this time, I also served as the Co-Chair of the Joint
Engineering Committee (JEC) of the Consumer Electronics Manufacturers
Association (CEMA) and the National Cable Television Association (NCTA).

13. Tam a Senior Member of the Institute of Electrical and Electronic
Engineers (IEEE), a position I have held since 2003, and have been a member
since 1993. I am also a Senior Member of the Society of Cable
Telecommunications Engineers (SCTE), a position I have held since 2003, having
been a member since 1993.

14. I am the author of OpenCable Architecture, which was published by
Cisco Press in 2000 and won the 2001 Cable Book Award given by the Cable
Center in association with the University of Denver. I am also a co-author of the
second edition of Modern Cable Television Technology, which is considered one
of the leading treatises on Cable Television technologies.

15. 1Tam anamed inventor on 9 patents in the fields of digital video and cable
networks.

16. Based on my experience in the telecommunications industry, [ have a

detailed understanding of streaming and HTTP-related technology, including
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devices, protocols, standards/specifications, platforms, networks, and video
architectures.

17.  Further details on various aspects of my professional experience,
qualifications, and a list of my publications can be found in my curriculum vitae,
which is provided as Exhibit 1. My CV also includes a list of the cases during the
last five years in which I have offered expert testimony.

18. I'have considered the following materials in preparing the opinions set
forth in this Report:

a. the ’372 patent, including the abstract, specification, claims,
and figures;

b. the patent prosecution history of the 372 patent in the United
States Patent & Trademark Office (“the USPTO” or “PTO”);
and

c. the Petition and exhibits thereto; and

d. all other materials cited herein.

19. I have also relied on my knowledge, education, and professional
expertise of over 25 years in the areas of telecommunications, software
development, and systems architecture, and more particularly with specifically

distributed network systems and media streaming.
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20. I am not a lawyer and am not offering any opinions regarding legal
matters. However, the legal principles relevant to my opinion herein have been
explained to me by Patent Owner’s counsel. In this section, I summarize these
legal principles as they have been explained to me.

21. Ireserve the right to change or formulate new opinions in the event there
is a change in the law concerning my opinions provided in this Declaration.

III. UNDERSTANDING OF THE LAW

22. 1 am not an attorney. For the purposes of this declaration, the patent
owner’s counsel has informed me about certain aspects of the law that are relevant
to my opinions. I have applied those legal principles in arriving at my conclusions
expressed in this declaration.

23. T understand that the decision whether to institute an inter partes review
is discretionary. Petitioner has the burden to show that it is likely to prevail as to at
least one claim of the *372 patent.

24. T understand that to make a prima facie showing of obviousness under 35
U.S.C. § 103, the Petition must fulfill the requirements set forth in Graham v. John
Deere Co., 383 U.S. 1 (1966), including demonstrating that the cited references

disclose each element of a challenged claim.
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25. T understand that Petitioner also has the burden to show there would have
been some motivation to modify or combine the asserted prior art, and that the
proposed modifications or combinations would render the patented claims obvious.

26. I understand that motivation and expectation of success are generally not
present where the proposed modification or combination contradicts a reference’s
basic teachings or is inoperable. A reference may be said to teach away when a
person of ordinary skill, upon reading the reference, would be discouraged from
following the path set out in the reference, or would be led in a direction divergent
from the path that was taken by the applicant.

27. T understand that hindsight analysis is inappropriate. Obviousness must
be measured at the time the invention was made.

IV. BACKGROUND
A. Background of the Technology
28. The ’372 patent is directed to scalable video coding (SVC), a video

coding technology that enables efficient video transmission and decoding over
various network conditions and device capabilities. Unlike traditional video
codecs that provide a fixed resolution and quality, SVC allows for the encoding of
video data into multiple layers or streams, each representing different levels of
quality or resolution. These layers are typically referred to as spatial, temporal,

and quality layers.
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29. At the time of the inventions of the 372 patent, network bandwidth was a
significant issue affecting streaming video. The available network infrastructure
struggled to keep up with this demand, leading to congestion and slowdowns,
particularly during peak usage hours.

30.  Prior to the inventions of the 372 patent, the then-existing technologies
(such as H.264/AVC) were designed to optimize compression efficiency while
maintaining a fixed set of parameters, such as frame size, frame rate, and picture
quality. When video is encoded with these parameters, it cannot easily adapt to
changes in network conditions, device capabilities, or user preferences, and makes
it challenging to deliver the same video content efficiently across different
platforms and network environments.

31. Specifically, H.264/AVC used a single layer encoding approach, where
the entire video sequence is encoded as a single-layered data stream at a fixed
quality and bitrate, and with all the information necessary for decoding the video.
There was no mechanism to prioritize certain parts of the video for higher quality
encoding or to allocate more bits to critical regions of the frame. H.264/AVC also
did not support scalability features like temporal, spatial, or quality scalability, and
could not adapt dynamically to changing network conditions or display resolutions,

leading to buffering, stuttering, and reduced video quality.
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32. The invention addresses these shortcomings with scalable coding
techniques that adapt video quality to varying network conditions and device
capabilities. Scalable coding allows encoding a video bitstream with multiple
layers, each providing a different level of quality or resolution.

33.  Specifically, SVC uses a layered coding approach where the video is
encoded into a base layer with lower resolution/frame rate, and one or more
enhancement layers that add higher resolution/frame rate data. This allows
receivers to decode only the layers they can support based on their bandwidth
constraints, reducing unnecessary transmission of high-quality layers over limited
bandwidth links. Encoding the video into a single, multi-layered bitstream that can
be adapted by dropping packets/layers as needed avoids the need for separate
encoding of multiple bitstreams for different bandwidth conditions, significantly
reducing overall bandwidth requirements compared to simulcasting multiple
streams.

34. The base layer of the SVC bitstream is encoded at a relatively low bit
rate, providing a basic low-resolution and low-frame-rate video stream. This base
layer can be transmitted even over low bandwidth networks, ensuring at least a
minimal video quality for all receivers. On top of the base layer, one or more
enhancement layers are encoded at progressively higher bit rates, adding higher

resolutions, frame rates, and quality levels to the video stream. Each enhancement
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layer incrementally increases the bit rate and quality, without requiring full
decoding and re-encoding of the stream.

35. Furthermore, SVC provides three types of scalability: temporal
scalability, which allows dropping complete frames from the bitstream, reducing
the frame rate and hence bandwidth for low-bandwidth receivers; spatial
scalability, which enables transmitting lower spatial resolutions by dropping
enhancement layers, reducing bandwidth for smaller displays; and quality
scalability, which allows dropping quality enhancement layers, lowering the video
quality but also bandwidth requirements.

36. Prior to the inventions of the *372 patent, video routers simply discarded
data packets that could not be forwarded to the data recipient due to congestion of
the outgoing link. The packets discarded in this manner were determined
randomly because they all shared the same priority and were not associated with an
identifier identifying their priority relative to other packets. (EX1001 at 1:59-
2:11.)

37. Moreover, once packets were discarded, they could not be recovered by
the router. This is because conventional network routers operate in Layer 3 (the
network layer) of the OSI (Open Systems Interconnection) model and conventional
recovery techniques using retransmission requests were not suited for real-time

transmission of video.
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38.  Therefore, the data stream that is eventually received by one or more
receivers further down the network is corrupted due to network congestion. There
may also be a negative impact on the communication sessions of other nodes that
communicate through a “bottleneck” router.

39. The claimed inventions recite that this functionality is performed by a
“video router” or a “scalable video coding router.” These are specialized routers
that, unlike prior art video routers, operate not only in Layer 3, but also in higher
layers of the OSI Model, such as Layer 7 (the Application Layer), and are capable
of more advanced routing decisions based on the content of application layer data
packets. (EX1001, 5:38-44.)

40. Specifically, the video routers taught and claimed by the *372 patent can
optimize and manage traffic flows based on detailed application-level data and
therefore prioritize packets corresponding to particular layers of the incoming
video stream in response to insufficient bandwidth and/or increased congestion
identified by the router.

41.  Thus, the claimed video router provides more granular control and
optimization of streaming video traffic by understanding and interacting with the
video data itself, rather than managing packet forwarding based solely on network-

layer information.
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42. In this manner, the flow of video data packets over the distribution paths
between the video router and each of the video receiving devices is more
predictable, in contrast to the conventional practice of randomly discarding packets
in the event of network congestion.

V. OVERVIEW OF THE ’372 PATENT

43. Ihave reviewed the disclosures and claims of the *372 patent.

44.  The ’372 patent issued from U.S. Pat. Appl. No. 15/010,573, filed
January 29, 2016 and claims priority, via a series of continuation and divisional
applications, to Provisional Pat. Appl. No. 60/647,601, filed January 26, 2005.
(EX1001, Cover.)

45. Independent claim 1 of the *372 patent recites:

1. A video router, comprising:
a memory; and

a processor, wherein the processor executes instructions stored
in the memory to cause the video router to:

receive a layered video data stream including a base layer and a
set of enhancement layers,

identify bandwidth-limited conditions of an internet protocol
network between the video router and a plurality of video
receivers,

forward the base layer from the video router to at least two of the
plurality of video receivers via the internet protocol network, and

selectively forward one or more of the set of enhancement layers,
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but fewer than all of the set of enhancement layers, to at least two
of the plurality of video receivers through the internet protocol
network based upon the identified bandwidth-limited conditions,
and wherein the video router transmits the layered video data
stream according to an internet protocol;

wherein each layer of the layered video data stream comprises
data packets, each of which is encoded with a sequence number
and a layer identifier, and wherein the layer identifier for each
data packet is based upon a layer to which the packet belongs.

46. Independent claim 6 of the *372 patent recites:

6. A method for transmitting video signals, the method
comprising:

receiving a layered video data stream comprising a base layer
and a set of enhancement layers;

identifying bandwidth-limited conditions of an internet protocol
network between a video router and a plurality of video
receivers;

forwarding the base layer to at least two of the plurality of video
receivers via the internet protocol network; and

selectively forwarding one or more of the set of enhancement
layers, but fewer than all of the set of enhancement layers, to at
least two of the plurality of video receivers through the internet
protocol network based upon the identified bandwidth-limited
conditions;

wherein the layered video data stream is transmitted according to
an internet protocol; and

wherein each layer of the layered video data stream comprises
data packets, each of which is encoded with a sequence number
and a layer identifier, and wherein the layer identifier for each
data packet is based upon a layer to which the packet belongs.

47. Independent claim 11 of the *372 patent recites:
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11. A scalable video coding router, comprising:
a memory; and

a processor, wherein the processor executes instructions stored
in the memory to cause the scalable video coding router to:

receive a layered video data stream that comprises a base layer
and a set of enhancement layers,

identify bandwidth-limited conditions of an internet protocol
network between the video router and a set of video receivers,
and

forward the base layer from the video router to at least two of the
set of video receivers;

wherein the scalable video coding router forwards all of the set
of enhancement layers to at least two of the video receivers in the
set of video receivers with bandwidth-sufficient conditions;

wherein the scalable video coding router selectively forwards
one or more of the set of enhancement layers, but fewer than all
of the set of enhancement layers, to at least two of the remaining
video receivers in the set of video receivers based upon the
identified bandwidth-limited conditions;

wherein the layered video data stream is transmitted according to
an internet protocol; and

wherein each layer of the layered video data stream comprises
data packets, each of which is encoded with a sequence number
and a layer identifier, and wherein the layer identifier for each
data packet is based upon a layer to which the packet belongs.

48.  During prosecution of the *372 patent, the Examiner noted:

Claims 1,3-4,6,8,10-11,13,15,17-18,20,22-24 are considered
allowable since none of the references of record alone or in
combination disclose or suggest the combination of limitations
specified in independent claim 1, including [sic] “video router
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selectively forward one or more of the set of enhancement layers
but fewer than all of the set of enhancement layers to at least two
of the plurality of video receivers through the internet protocol
network based upon identified bandwidth-limited conditions
according to an internet protocol, wherein each layer comprises
data packets each of which is encoded with a sequence number
and a layer identifier”. Claims 8 and 15 are similar.!

The closest prior art (Desphande) teaches receiver based
enhancement layer streaming. None of these references disclose
[sic] “video router selectively forward one or more of the set of
enhancement layers but fewer than all of the set of enhancement
layers to at least two of the plurality of video receivers through
the internet protocol network based upon identified bandwidth-
limited conditions according to an internet protocol, wherein
each layer comprises data packets each of which is encoded with
a sequence number and a layer identifier.”

(EX1002, 783-84.)

49. Petitioner has challenged claims 1-3, 5-8, 10-13, and 15 of the *372
patent in its Petition. Claims 1, 6, and 11 are independent. Claims 2, 3, and 5
depend from claim 1. Claims 7, 8, and 10 depend from claim 6. Claims 12, 13,
and 15 depend from claim 11. (EX1001; Pet. at 78-80.)

VI. LEVEL OF ORDINARY SKILL IN THE ART

50. Ihave been informed that there is a concept in patent law known as a
person having ordinary skill in the art (“POSITA”). I have been informed that this

concept refers to a person who is trained in the relevant technical field of a patent

I “Claim 8” refers to claim 6 of the *372 patent as published. “Claim 15” refers to

claim 11 of the *372 patent as published. (See EX1002, 803-08.)
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without possessing extraordinary or otherwise exceptional skill. Further, I have
been informed that factors such as the education level of those working in the field,
the sophistication of the technology, the types of problems encountered in the art,
prior art solutions to those problems, and the speed at which innovations are made
may help establish the level of skill in the art.

51. Taking these factors into consideration, I understand that for purposes of
this Preliminary Response only, Patent Owner adopts Petitioner’s alleged
definition. Under Petitioner’s definition, I am a person of ordinary skill in the art
(“POSITA”) as of the priority date of the *372 patent, which I understand 1s
January 26, 2005, its earliest effective filing date.

52.  Should inter partes review be instituted, I understand Patent Owner
reserves the right to present an alternative definition for a person of ordinary skill

in the art, along with any appropriate additional evidence.

VII. CLAIM CONSTRUCTION

53. T understand that in an inter partes review proceeding, “a claim of a
patent . . . shall be construed using the same claim construction standard that would
be used to construe the claim in a civil action under 35 U.S.C. § 282(b), including
construing the claim in accordance with the ordinary and customary meaning of
such claim as understood by one of ordinary skill in the art and the prosecution
history pertaining to the patent.” 37 C.F.R. § 42.100(b).
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54. The Petition alleges that no express constructions of the claims are
necessary to assess whether the cited art reads on the challenged claims. (Pet. at 4-
5.) I further understand that for purposes of this Preliminary Response only, Patent
Owner presents no express constructions of the claims. In this Declaration, |
therefore apply the plain and ordinary meaning of each claim term as understood
by a POSITA in view of the claims and specification of the *372 patent.

55. Ireserve the right to supplement or revise these opinions if Patent Owner
proposes constructions of the claims should inter partes review be instituted.

VIII. ANALYSIS OF THE REFERNCES
A.  Shao-028
56. U.S. Patent 7,093,028 (“Shao-028") is generally directed to a “scalable

video transmission scheme” in which different types of video information are
prioritized or classified according to their importance, such that packets containing
lower priority information may be dropped during transmission. (EX1005,
Abstract.) For example, when there is not enough network bandwidth to transmit
all of the prioritized information about an object, some (e.g., lower priority)
information may be dropped at the server or at an intermediate network node to
reduce the bit rate. Thus, when the server transmits multiple video objects over a

channel of limited bandwidth capacity, the bit rate allocated to each object can be
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adjusted according to several factors, such as importance of the information and
client interaction. (/d., Abstract.)

57.  Shao-028 criticizes then-conventional methods of assigning all data
packets the same priority during transmission, because data packets of higher
priority or importance in time-critical applications (such as video streaming) may
be among those lost or dropped, which would significantly degrade the
performance of the application. (/d., 1:53-62.) Shao-028 therefore purports to
focus on improving the quality of service (QoS) for time-critical data streams. (/d.,
1:64-67.)

58.  Shao-028 describes using a differential services-based network
architecture to prioritize different parts of object data with different transmission
priority levels, based on their importance. (/d., 3:10-16; 4:28-30; 8:12-45.)
Object-based data or “media data” in Shao-028 refers to video data, image data,
audio data, text data, computer instructions, or associated control data. Object data
can represent a two-dimensional or three-dimensional object. (/d., 4:31-39.) For
example, in video, some parts (like shape information) are more crucial than others
(like texture details). (/d., 5:15-31; 8:24-39.) Data packets containing prioritized
video information are then encoded and transmitted to downstream client devices.

(Id., 4:18-22.)
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59.  Specifically, Shao-028 describes the use of Video Transmission Agents
(VTAs), operatively coupled to a server transmitting a video stream and to a
downstream client device. (/d., Figs. 3, 6; 8:50-60.) In one embodiment, Shao-
028 describes, optionally, a VT A included within a hardware device such as a
network node. (/d., 9:5-8.) According to Shao-028, VTAs are responsible for
filtering out less important data packets based on priority and client requirements,
(id., 13:62-67), coordinating bandwidth allocation among multiple clients, (id.,
13:10-22), and adapting to changing network conditions and user interactions. (/d.,
10:46-51.)

B. Shao-423
60. U.S. Pub No. 2001/0047423 (“Shao-423"") (EX1006) is a continuation-in-

part of Shao-028, and purports to describe methods and arrangements for
transmitting adaptive multimedia content over networks that provide differential
services. (EX1006, Abstract.) Similar to its parent, Shao-423 describes
compressing video objects, generating at least one corresponding elementary
stream containing the compressed video objects, using a differential services based
architecture to classify information within each elementary stream based on
importance, and assembling the classified information into packets associated with
different classes of network packets. (/d., Abstract.)
19
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61. Shao-423 further describes methods and arrangements to implement
application-aware intelligent resource controls, for example, at or near the edge of
a network to coordinate limited resources among competing users and applications.
In accord with the concept of application-awareness, Shao-423 enables a network
to implement resource management and control in a more efficient and intelligent
manner. (/d. [0013].) Shao-423 further describes the use of a multimedia
processing agent (MPA) at potential bottleneck regions in a network to implement
packet-level fast transcoding and related signaling. (/d. [0014].)

62. For example, Shao-423 teaches the use of application-flow-layer
identifiers to identify applications, flows, and layers within a single network
session. (Id., [0063].)

IX. COMPARISON OF THE ASSERTED PRIOR ART AND THE 372
PATENT

63. In my opinion, Petitioner has not demonstrated a reasonable likelihood
that a POSITA would have found the challenged claims obvious over Grounds 1
and 2.

A. Ground 1: Petitioner Has Failed to Show that Claims 1-3, 5-8, 10-
13, and 15 Are Obvious over Shao-028 under 35 U.S.C. § 103

64. With regard to claims 1-3, 5-8, 10-13, and 15, Petitioner has failed to
show a reasonable likelihood that Shao-028 renders obvious each and every

element of the challenged claims.
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a) Independent Claims 1, 6, 11

65.  Petitioner has failed to show that at least the following limitations in
independent claims I, 6, and 11 of the *372 patent are suggested or taught by Shao-
028.

[1.4] identify bandwidth-limited conditions of an internet
protocol network between the video router and a
plurality of video receivers;

[6.2] identifying bandwidth-limited conditions of an
internet protocol network between a video router and a
plurality of video receivers;

[11.4] identify bandwidth-limited conditions of an
internet protocol network between the video router and
a set of video receivers.

66. Claim elements [1.4] and [11.4] require that the claimed “video router”
(claims 1) or “scalable video coding router” (claim 11) identify bandwidth-limited
conditions of an internet protocol network between the video router and a plurality
of video receivers. Similarly, claim element [6.2] requires that the method of
claim 6 perform the step of identifying bandwidth-limited conditions of an internet
protocol network between the video router and a plurality of video receivers.
Petitioner’s arguments are identical for all three elements. (Pet. at 22-32.)

67. However, Petitioner’s arguments fail as to claims 1, 6, and 11 because it
does not demonstrate that Shao-028 teaches a video router or a scalable video

coding router “identify[ing] bandwidth-limited conditions of an internet protocol
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network between [a/the] [video/scalable video coding] router and a [set/plurality]
of video receivers,” as required by those claims.

a. VTAs in Shao-028 Do Not “Identify” Bandwidth-
Limited Conditions

68. Neither Petitioner nor its expert set forth their understanding of the plain
and ordinary meaning of the term “identification.” (See Pet. at 4-5.) Nevertheless,
Petitioner goes on to rely on an interpretation that I had purportedly adopted in the
parallel proceeding: “the action of recognizing or determining situations where the
available bandwidth within the network is restricted or constrained.” (Pet. at 5.)

69. Yet, even under the interpretation, Petitioner fails to demonstrate that
Shao-028 teaches any “identification” by a video router of bandwidth-limited
conditions, for example, in “recognizing or determining situations where the
available bandwidth within the network is restricted or constrained.”

70.  As an initial matter, Petitioner repeatedly asserts that VTA 84c (shown
with a red box in annotated Figures 3 and 6 below) is the claimed “video router.”

(E.g., Pet. at 24 (“VTA 84c (‘the video router’)”); EX1003 9 75, 112.)> However,

> Besides 84c, the remaining VTAs 84a and 84b are not implemented within a
network node.  Petitioner therefore does not cite 84a or 84b as capable of
“identifying bandwidth-limited conditions.”

3 As Petitioner’s expert recognizes, Fig. 6 appears to contain a numbering error. (See
EX1003 q 75 n.21.) To remain consistent with Fig. 3, the VTA on the right hand

side of Fig. 6 (connected to client 13e) should be VTA 84b.
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video transmission agents (VTAs) in Shao-028 do not perform any network-related

functions such as “identifying bandwidth-limited conditions.”
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(EX1005, Fig. 3 (annotated).)
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(EX1005, Fig. 6 (annotated).)

71.  Shao-028 is clear that VT As merely serve to “receive the prioritized
object-based data packets from the server device and the control requests from the
client device, and to selectively output at least a portion of the received prioritized
object-based data packets to the client device based in response to the control
requests.” (EX1005 3:6-10.) For example, VTA 84c “may be operatively
configured to selectively control the data packets that are provided to client device
13a.” (ld., 9:6-8.) Neither Petitioner nor its expert identify any teaching in Shao-
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028 that the above functions correspond to any network-related functionality, such
as identifying bandwidth-limited conditions.

72.  Acknowledging this deficiency, Petitioner contends that “a router
implementing a ‘video transmission agent (VTA)’ in Shao-028 is termed herein as
a ‘VTA Router.”” (Pet. at 8§ n.1.) According to Shao-028, VTAs rely on
differential services provided by the network:

In certain implementations, the VTA is implemented within a
network that is further configured to provide differential
services to the prioritized object-based data packets, such that

prioritized object-based data packets having lower priority levels
are selectively dropped should the network become congested.

(EX1005 3:10-16.)

73.  Petitioner cites VTA 84c, within network node 82a (annotated in blue
above), as the only example of a “VTA Router” meeting these elements. In doing
so, Petitioner recognizes that any network-related functionality (i.e. differential
services) is provided by network nodes, and not by VTAs or “VTA Routers.”
Therefore, even under Petitioner’s strained definition of a “VTA Router,” it has not
shown that any such router in Shao-028 satisfies elements [1.4], [6.2], and [11.4].

74.  Even assuming, arguendo, that a “VTA Router” can perform network-
related functionality, no such “VTA Router” in Shao-028 identifies any
“bandwidth-limited conditions” between the VT A Router and a plurality of video

receivers. As described above in Section VIII.A, Shao-028 is directed to providing
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differential services based on transmission priority levels of portions of the object-
based media information. (EX1005, 2:14-21; 2:56-61; 3:10-16; 4:23-30; 8:12-29;
10:42-45; 10:51-56; 12:2-7; 13:1-5.)

75.  Differential services is a networking architecture that provides a
mechanism for classifying and prioritizing network traffic. It allows different
types of traffic to be treated differently, ensuring that critical traffic, such as voice
or video calls, receives priority over less important traffic like email or file
transfers.

76.  With differential services, traffic is divided into different classes based
on its importance and requirements, which are identified by a Differentiated
Services Code Point (DSCP) field in the IP header and dictate how the packet
should be treated by routers along its path. According to a 2001 paper co-authored
by the inventors of Shao-028, prioritizing critical traffic in this manner improves
quality of service (QoS), resulting in better performance and reliability. (EX2002,
3-4; see also EX1003, 4 65; EX1009, 99 [0008], [0011], [0013], [0027].)

77. Differential services operates by handling traffic in aggregate classes
rather than on a per-flow basis. In a differential services network, the application-
layer device (e.g. server) or edge router may perform traffic classification and
assign the appropriate DSCP value based on agreed-upon bandwidth and priority

levels. On the other hand, core routers simply prioritize or drop packets based on
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the DSCP values in the IP headers, ensuring high-priority traffic is less likely to be
dropped. (EX2002, 3-4; see also EX1003, 4 65; EX1009, 99 [0008], [0011],
[0013], [0027].)

78.  While edge and core routers can decide when to drop packets based on
congestion in the overall network, such routers are not capable of detecting packet
loss or increased latency on links with specific client devices; that functionality,
should it exist, resides in end systems that operate via transport layer protocols.
Indeed, the overall goal of differential services is to ensure high-priority traffic is
protected and lower-priority traffic is deprioritized.

79. In other words, VT As or “VTA Routers” in a differential services
architecture described in Shao-028 do not “identify” any network conditions
(including bandwidth, congestion, or packet loss); rather, such network conditions
are recognized and monitored throughout the network. The VTA simply marks
video packets as high-priority so that the network may prioritize such high-priority
video traffic over lower-priority traffic. In contrast, the *372 patent describes a
video router that is independently capable of recognizing and managing
congestion. (See EX1001, Fig. 8A; 22:15-25.)

80. Petitioner does not address the fact that Shao-028 is directed to a
completely different paradigm for prioritizing video traffic from that described and

claimed in the 372 patent. For example, differential services focuses on network-
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level QoS management by means of DSCP fields. (EX2002, 3-4; see also
EX1003, 9 65; EX1009, 99 [0008], [0011], [0013], [0027].)

81.  Scalable video coding (SVC) focuses on content-level adaptability for
video streams by encoding video into layers (e.g., a base layer and several
enhancement layers) that can be independently transmitted or dropped. The ‘372
patent is directed to forwarding base and enhancement layers coded using SVC
according to identifying bandwidth limited conditions in the network thereby
ensuring that video quality degrades gracefully during network congestion by
discarding enhancement layers while maintaining the base layer for continuity.

82. Second, differential services uses conventional network routers and
operates at the network layer (i.e., Layer 3 of the OSI Model), which requires
traffic to be pre-classified and marked by edge routers or application-layer devices.
The routers then use these DSCP values to prioritize, shape, or drop traffic based
on policies.

83.  On the other hand, SVC uses video routers operating at the application
layer (i.e., OSI Layer 7), and does not require any explicit marking or classification
at the network layer. (EX1001, 5:38-44.) Layered video streams are therefore able

to adapt dynamically to available bandwidth or to identified network conditions.
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84.  Finally, the differential services method of grouping traffic into classes
and managing QoS for those classes rather than individual flows requires
consistent policy enforcement and DSCP interpretation across all routers.

85.  On the other hand, SVC allows clients with different bandwidth
capacities to receive different quality levels from the same video stream. The
SVC router (the claimed “video router” or “scalable video coding router™)
determines the specific quality level that each client receives based on identified
bandwidth conditions between the router and the specific client.

86. Because Shao-028 teaches a differential services-based network
architecture, any VT As 84 or their associated network nodes 82 are not responsible
for, and are not capable of, identifying any bandwidth-limited conditions on links
with each client device.

b. Petitioner’s Examples of “ldentification” All Fail

87.  Petitioner purports to cite three different scenarios of “identification” of
bandwidth-limited conditions in Shao-028, but each of its arguments fails to
demonstrate the presence of this element.

88.  First, Petitioner argues that “identifying bandwidth-limited conditions” is
met by “meet[ing] [Quality of Service] QoS requirements”:

Initially, Shao-028 discloses “identifying bandwidth-limited
conditions” by “meet[ing] [Quality of Service] QoS
requirements.” Ex.1005, 8:43. Shao-028 explains that “when
29
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the Internet is congested, some of the data packets may be
dropped or otherwise lost during transmission” and “missing
data packets can significantly degrade the performance of a
multimedia application.” Ex.1005, 1:54-63. Dropping data
packets with lower priorities ensures that packets with higher
priorities get delivered, which “allows for different QoS’s to be
provided based on the importance associated with the user and/or
information content.” Ex.1005, 8:14-23. Shao-028 states that
“lost or untimely receipt of data packets” (e.g., “bandwidth-
limited conditions”) can result in failure to meet the expected or
required QoS. Ex.1005, 1:45-53. Indeed, the system in Shao-028
is designed to “meet QoS requirements” because Shao-028’s
methods and arrangements are “provided to significantly
increase the Quality of Service (QoS) provided by packet-
switched networks during the transmission of time-critical data
streams.” Ex.1005, 8:43, 2:3-7. Ex.1003, q117.

(Pet. at 25-26.)

89.  As best as I can understand this argument, Petitioner appears to conflate
“meeting” with “identifying,” and the phrases “QoS requirements” or “lost or
untimely receipt of data packets” with “bandwidth-limited conditions.” Petitioner
does not provide any support for this argument.*

90. Even assuming “lost or untimely receipt of data packets” is a
“bandwidth-limited condition,”® Petitioner does not explain how “meeting QoS

2

requirements” can identify “lost or untimely receipt of data packets.” Nor is

4 Petitioner’s expert merely echoes this argument and does not cite anything in Shao-
028. (EX1003 9 117.)

> Moreover, lost or untimely receipt of data packets is not in itself a “bandwidth-
limited condition” because it does not explain why any such packets were lost or

delayed.
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“meeting” predetermined “requirements” tantamount to “identifying,”
“recognizing,” or “determining” them. (See Pet. at 5.)

91. Indeed, Shao-028 explains that “QoS requirements” are considered by the
server 12, not by the VTA, in creating a “differentially prioritized” video stream in
the first instance:

Prioritization of object-oriented video information may be
advantageously implemented using this type of differential
service capability to provide a scalable video differentiated
transmission scheme in which media objects that are identified
in a video frame, or portions thereof, are associated with various
differential priorities during transmission.

The resulting differentially prioritized data stream has many
benefits. For example, the resulting prioritized data stream can
be used to better control data flow at server 12 or within network
11, meet QoS requirements, enhance user interaction
capabilities, and/or better support multicasting services to a
plurality of receiving nodes 13(a)—13(n).

(EX1005, 8:24-49.)

92. For example, as the Shao-028 inventors explained in a related paper, an
“Application Collaborator” component within a “streaming server”—not a VTA—
is responsible for “resource coordination” and “map[ping] packet priorities from
individual encoders into network classes.” (EX2002, 4-5.)

93.  The process by which the server 12 in Shao-028 considers “QoS
requirements” of the various client devices in the process of creating a
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“differentially prioritized data stream,” is further illustrated in the context of Fig. 6

with a blue arrow:

(EX1005, Fig. 6.)

94.  Nothing in Petitioner’s cited paragraph describes any functionality of a
VTA, much less performing any “identification” of “QoS requirements.”

95.  Second, Petitioner argues that “identifying bandwidth-limited
conditions” is met by “using a resource allocation policy that calculates available
resource and required resource . . . for a network link,” for example, network
congestion:
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In Shao-028, a VTA Router thus “identifies bandwidth-limited
conditions” (e.g., upstream and downstream congestion) by
using a resource allocation policy that calculates available
resource and required resource (e.g., “network bandwidth”
can be one of the resources) for a network link. Shao-028 further
explains that upstream congestion is “determined by the link
state between the VTA and its next upstream VTA (or the
server 12 if it has no upstream VTA)” and downstream
congestion is “determined by (Capacity, Requirement) of all
its next downstream VTAs and the clients connecting directly
to this VTA” Ex.1005, 13:39-47. Shao-028 explains that its
resource allocation policy is mathematically expressed using the
two-element set “(Capacity, Requirement)” and employed at a
VTA to determine available resource and required resource to
support a multicasting session. Ex.1003, q118 (citing Ex.1005,
13:31-35).

Dr. Chatterjee explains Capacity and Requirement in Shao-
028. “Capacity represents the amount of the resource available
for a video object in the VTA or the end system of the user to
handle the video object. Requirement represents the amount of
the resource for a video object required by the VTA or the user.”
Ex.1005, 13:35-39. According to Dr. Chatterjee, ‘Capacity’ and
‘Requirement’ are therefore parameters or metrics for
making the assessment of “bandwidth-limited conditions.”
Ex.1003, 9119.

(Pet. at 28.)

96. Asbest as I can understand this argument, Petitioner appears to assert
that “upstream and downstream congestion” are bandwidth-limited conditions
which are “identified” by the use of a “link state” and a “(Capacity, Requirement)”
parameter set, respectively. However, this argument is unsupported by the actual

teachings of Shao-028, as shown below.
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97.  Here, Petitioner misquotes the relevant portions of Shao-028. The
reference does not teach that “upstream congestion is ‘determined by the link state
between the VTA and its next upstream VTA’” or that “downstream congestion is
‘determined by (Capacity, Requirement) . . . .”” Instead, “the Capacity of a VTA is
determined by the link state between the VTA and its next upstream VTA.”
(EX1005, 13:39-40.) Similarly, “the Requirement of a VT A [and not
“downstream congestion”] is determined by (Capacity, Requirement) . . ..”” (/d.,
13:43-44.)

98. Capacity and Requirement are not themselves “bandwidth-limited
conditions.” Rather, Petitioner’s expert opines that Capacity and Requirement may
be “parameters or metrics for making the assessment of ‘bandwidth-limited
conditions.”” (EX1003 4 119.) But even under this theory, Petitioner does not
explain how computing Capacity or Requirement “identif[ies] bandwidth-limited
conditions” between the VTA and video receivers.

99.  As Petitioner recognizes, “Capacity” of a VTA is based on “the link state
between the VTA and its next upstream VTA.” (EX1005, 13:39-40.) The
Capacity of the VTA is therefore not indicative of “bandwidth-limited conditions”
on the downstream link with any video receiver.

100. Similarly, the Requirement of a client is not indicative of “bandwidth-

limited conditions” between a VTA and the client; instead, it is “determined by the
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user’s preference and interactivity behavior.” (EX1005 13:54-55.) The user’s
“preference” and “interactivity behavior” are predetermined factors and are not
dependent on network bandwidth or congestion.

101. Petitioner’s argument that a “resource allocation policy,” comprising the
“(Capacity, Requirement)” parameter set for a client, serves to “identify
bandwidth-limited conditions” between the VTA and the client is therefore
unsupported. (Pet. at 28-29; EX1003 q 119.)

102. Third, Petitioner argues that this element is met by the VTA’s
consideration of “other recognized needs (e.g., downstream feedback/control)”:

Shao-028 explains that “VTA 84 a ... selectively filter[s] out or
otherwise drop[s] data packets according to their respective
transmission priority levels based on network and/or other
recognized needs (e.g., downstream feedback/control),” Ex.
1005, 8:57-60, and “VTA 84b ... selectively filter[s] out or
otherwise drop[s] data packets according to their respective
transmission priority levels based, again, on network and/or
other recognized needs,” Ex. 1005, 8:66-9:2. For example,
“VTAs will filter out data packets from upstream according to
downstream requirements (e.g., according to the network
link and a particular client[’]s capabilities).” Ex. 1005, 10:26-
28.

In addition, Shao-028 explains that information related to a
client’s needs and/or capabilities are signaled as feedback is
received at a VTA Router in the form of “control requests from
the client device.” Ex.1005, 3:4-10. Shao-028 further explains
that “the control paths provide a mechanism for negotiating
or otherwise establishing what object data 14 needs to be
transmitted and how best to allocate limited bitrate among
multiple video objects according to network state and users’
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interaction.” Ex.1005, 10:13-15. Ex.1003, 9121.

Shao-028 therefore also explains that a client (or “receiver”) is
involved in “identify[ing] bandwidth-limited conditions of an
internet protocol network between the video router and a
plurality of video receivers” by signaling information related
to its needs to the VTA Router in the form of feedback.
Ex.1003, 99121-122 (citing Ex.1010, 8-9).

(Pet. at 30-32.)

103. Even assuming a VTA receives “feedback” or “control” information from
a downstream client, Petitioner does not demonstrate how the mere receipt of such
information “identifies bandwidth-limited conditions” between the VTA and a
plurality of video receivers. Indeed, conspicuously absent from this argument is a
citation of any actual “identifying” step—including “recognizing” or
“determining” (see Pet. at 5)—and any specific “bandwidth-limited conditions”
that are “identified” in this manner.

104. Rather, Petitioner tacitly acknowledges that the client—and not the
VTA—may be “involved in ‘identify[ing] bandwidth-limited conditions of an
internet protocol network between the video router and a plurality of video
receivers’ by signaling information related to its needs to the VTA Router in the
form of feedback.” (Pet. at 31-32.) But Petitioner does not describe what
“bandwidth-limited conditions” are “identified” by this process or how they are

“identified.” This statement again confirms that a VT A plays no role in identifying
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bandwidth-limited conditions between itself and a plurality of video receivers, as
the claims require.

105. Petitioner does not offer any other argument or evidence for this element.
Because Petitioner’s arguments as to this element are all unsupported by the actual

evidence, Ground 1 fails.

[1.5] forward the base layer from the video router to at
least two of the plurality of video receivers via the
internet protocol network;

[6.3] forwarding the base layer to at least two of the
plurality of video receivers via the internet protocol
network;

[11.5] forward the base layer from the video router to at
least two of the set of video receivers;

106. Elements [1.5], [6.3], and [11.5] require “forward[ing] the base layer” of
the received layered video stream. Petitioner has not shown that Shao-028 teaches
this element.

107. Petitioner cites “ten different layers,” including “Intra (I) coded frame
layers, Predicted (P) frame layers, Bi-directionally (B) predicted frame layers,” as
examples of a “base layer.” (Pet. at 32-33, citing EX1005 5:39-58; 2:35-39.)
However, Petitioner fails to show that any of these layers are forwarded to a video

receiver, as the claims require.
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108. Instead, Petitioner’s cited excerpt from Shao-028 merely teaches
receiving such layers as MPEG-4 encoded information, assigning them priority
levels, and selectively transmitting portions of the information downstream:

In accordance with certain aspects of the present invention, a
method is provided for use in transmitting media information.
The method includes receiving a data bitstream that includes
object-based media information, associating portions of the
object-based media information with a plurality of different
transmission priority levels, and selectively transmitting the
portions of the object-based media information over a
network that is configured to provide differential services
based at least on the plurality of different transmission
priority levels.

In certain other implementations, the object-based media
information is encoded using MPEG-4 or other like
techniques. Here, media object may be represented by Intra (I)
coded frame layers, Predicted (P) frame layers, Bi-directionally
(B) predicted frame layers, Intra (I) coded frame enhancement
layers, Predicted (P) frame enhancement layers, and Bi-
directionally (B) predicted frame enhancement layers. These
frame layers may be associated with specific transmission
priority levels.

(EX1005 2:12-45 (annotated).)
109. Therefore, Shao-028 teaches, at best, that “portions” of one or more base
layers may be selectively transmitted to a video receiver, and does not teach that

any base layer is itself “forwarded.”
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110. Petitioner’s other cited excerpt provides specific examples, from the
MPEG-4 specification, of information that is prioritized and selectively
transmitted. This information may include, inter alia, “shape” information,
“texture” information, and “motion” information for I, P, and B frame base layers,
along with “enhancement layers” for I, P, and B frames:

1. Control information, (e.g., Video Object Head, Video Object
Layer Head and Video Object Plane head);

2. Shape information of an Intra (I) coded frame base layer

3. Texture DC information of an Intra (I) coded frame base layer
4. Texture AC information of an Intra (I) coded frame base layer
5. Shape information of a Predicted (P) frame base layer

6. Motion information of a Predicted (P) frame base layer

7. Texture information of a Predicted (P) frame base layer

8. Shape information of a Bi-directionally (B) predicted frame
base layer

9. Motion information of a Bi-directionally (B) predicted frame
base layer

10. Texture information of a Bi-directionally (B) predicted frame
base layer

11. Intra (I) coded frame enhancement layer
12. Predicted (P) frame enhancement layer

13. Bi-directionally (B) predicted frame enhancement layer

(EX1005, 5:42-62.)
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111. Each of these types of information are classified by transmission priority
level, in classes 1 through 5 (class 0 includes “control information”):

The preceding types of information can be selectively classified
as having different transmission priority levels. Thus, for
example, without considering the enhancement layers, the base
layers of compressed information may be classified as follows:

CLASS 0: Control information.

CLASS 1: Shape information of the Intra (I) coded frame base
layer and texture DC information of the Intra (I) coded frame
base layer.

CLASS 2: Texture AC information of the Intra (I) coded frame
base layer.

CLASS 3: Shape information of the Predicted (P) frame base
layer and motion information of the Predicted (P) frame base
layer.

CLASS 4: Texture information of the Predicted (P) frame base
layer.

CLASS 5: Shape information of the Bi-directionally (B)
predicted frame base layer, motion information of the Bi-
directionally (B) predicted frame base layer and texture
information of the Bi-directionally (B) predicted frame base
layer.

(EX1005, 5:63-6:16.)

112. The above excerpts from Shao-028 demonstrate that information within
any base layer (such as an I, P, or B frame base layer) is prioritized and organized
into different classes based on their transmission priority levels. (EX2002, 4-5;
see also EX1003, 9 65; EX1009, 9 [0008], [0011], [0013], [0027]; EX1012, 23.)
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113. For example, Shao-028 specifically explains that some information
within each layer (like shape information) is more crucial than others (such as
texture details) (/d., 5:15-31; 8:24-39.) Depending on network conditions, lower
priority classes—such as class 4 (texture information of the P frame base layer) or
class 5 (shape information of the B frame base layer)—may be selectively dropped
by the VTA. (EX1005, 10:29-30.)

114. These excerpts—which Petitioner overlooks—confirm that no base layer
1s forwarded to a downstream receiver in its entirety, as the challenged claims
require.

115. Petitioner acknowledges as much, in arguing that this element is met
merely by the VTA “sending the resulting filtered data bitstream” to a client. (Pet.
at 32.) But neither Petitioner nor its expert explain why a “filtered” data bitstream
would contain all of the information for a “base layer.” Therefore, Petitioner does
not offer any evidence that any base layer in Shao-028 is “forwarded” to a video
receiver.

116. Shao-028 is based on a fundamentally different framework from that
taught and claimed by the 372 patent. Specifically, Shao-028 relies on the use of
differential services, wherein traffic is divided into different classes based on its

importance and requirements.
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117. Differential services operates by handling traffic in aggregate classes and
managing QoS on a per-class basis rather than on a per-flow or per-layer basis.
(EX2002, 1-5, 7; see also EX1003, 9 65; EX1009, 99 [0008], [0011], [0013],
[0027]; EX1012, 23.)

118. On the other hand, scalable video coding as claimed by the *372 patent
focuses on content-level adaptability for video streams by encoding video into
layers (e.g., a base layer and several enhancement layers) that can be independently
transmitted or dropped.

119. Petitioner and its expert overlook these critical distinctions between
Shao-028 and the challenged claims. Because Shao-028 in its totality disproves
Petitioner’s theory regarding this element, Ground 1 fails.

[1.6] selectively forward one or more of the set of
enhancement layers, but fewer than all of the set of
enhancement layers, to at least two of the plurality of
video receivers through the internet protocol network
based upon the identified bandwidth-limited conditions;

[6.4] selectively forwarding one or more of the set of
enhancement layers, but fewer than all of the set of
enhancement layers, to at least two of the plurality of
video receivers through the internet protocol network
based upon the identified bandwidth-limited conditions;

[11.6] wherein the scalable video coding router forwards
all of the set of enhancement layers to at least two of the
video receivers in the set of video receivers with
bandwidth-sufficient conditions;
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[11.7] wherein the scalable video coding router
selectively forwards one or more of the set of
enhancement layers, but fewer than all of the set of
enhancement layers, to at least two of the remaining
video receivers in the set of video receivers based upon
the identified bandwidth-limited conditions;

120. Elements [1.6], [6.4], and [11.7] recite “selectively forward[ing]” at least
one of the enhancement layers in the received layered video stream to video
receivers based on upon the identified bandwidth-limited conditions. Conversely,
element [11.6] recites forwarding all of the received enhancement layers to video
receivers with “bandwidth-sufficient conditions.”

121. Petitioner fails to show that Shao-028 teaches elements [1.6], [6.4],
[11.6], and [11.7] for at least two reasons.

a. Shao-028 Does Not Teach Forwarding At Least One
Enhancement Layer Under All Conditions

122. Elements [1.6], [6.4], and [11.7] do not merely recite forwarding
“enhancement layers.” These elements recite that at least one (i.e., “one or more”
enhancement layer must be forwarded to video receivers regardless of any
bandwidth-limited conditions. The decision on how many additional enhancement
layers to selectively forward to those receivers depends on identified bandwidth-
limited conditions.

123. A base layer in SVC provides only a minimal acceptable quality of the

video stream. Enhancement layers improve the video quality in terms of
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resolution, frame rate, or signal-to-noise ratio. Adding at least one enhancement
layer can therefore enhance the quality (e.g., higher resolution or smoother motion)
while requiring additional bandwidth.

124. On the other hand, because SVC is designed for graceful quality
degradation under constrained network conditions, dropping all enhancement
layers may result in video quality that is below an acceptable threshold for a wide
range of users and devices. Retaining at least one enhancement layer may ensure
smoother transitions in quality as bandwidth availability changes, by minimizing
the perception of quality loss during network congestion. This innovative
approach balances network efficiency and user satisfaction, avoiding overly
degraded video.

125. Moreover, in some instances, decoders may rely on receiving at least one
enhancement layer to perform advanced decoding functions such as better error
resilience or smoother playback in case of packet loss. Ensuring at least one
enhancement layer is transmitted to the decoder can therefore make the video
stream more robust to transmission issues.

126. However, as set forth above, Shao-028 relies on a differential services-
based architecture, wherein traffic is handled in aggregate classes based on
priority, and QoS is managed on a per-class basis rather than on a per-flow or per-

layer basis. (EX2002, 1-2; see also EX1003, 9 65; EX1009, 99 [0008], [0011],
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[0013], [0027]; EX1012, 23.) Unlike with SVC, a differential services-based
network does not implement content-level adaptability for video streams by
encoding video into layers that can be independently transmitted or dropped.

127. Shao-028 provides an explicit example of a classification of data within
each layer by transmission priority. Specifically, Shao-028 teaches that shape and
texture information of I, P, and B frame base layers are organized in Classes 1
through 5 (with Class 0 representing essential “control information”). (EX1005,
6:1-16.) Indeed, “shape information . . . may be more important than motion or
texture information,” (/d., 8:36-39), and therefore “data packets containing texture
information for a particular video object may be dropped by the VTA.” (/d.,
10:29-30.) These excerpts confirm that Shao-028 does not teach forwarding video
on a layer-by-layer basis.

128. For example, Shao-028 explains that “if network congestion occurs
and/or the receivers require lower bit rates (e.g., as specified through some sort of
user-interactivity behavior), then the bit rate for the video object needs to be
reduced.” (Id., 12:25-29.) Reduction of the bit rate in this manner depends on the
priority of each packet, not each layer. (Id., 12:46-59 (“For example, if some
information within a B frame needs to be dropped, then a selective B frame

discarding scheme . . . can be adopted. In another example, if texture information
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within a P frame needs to be partly discarded, the approach can randomly discard
‘A’ percentage of P frame texture information.”).)

129. Nowhere in this classification scheme is there a reference to enhancement
layers. (Id., 5:65-67 (“without considering the enhancement layers™).) Therefore,
Shao-028 contemplates that ne enhancement layers may be forwarded to a video
receiver. This is in direct contrast to the claimed requirement that at least one
enhancement layer be forwarded regardless of network conditions, and reaffirms
Shao-028’s reliance on a differential services architecture for its inventions, rather
than the claimed SVC methodology.

130. Petitioner does not address this requirement of the claims. For example,
Petitioner argues:

Furthermore, and referencing Figure 6, Shao-028 further
discloses that “VTA 84 a ... selectively filter[s] out or otherwise
drop data packets according to their respective transmission
priority levels (“selectively forward[ing] one or more of the set
of enhancement layers”) based on network and/or other
recognized needs (e.g., downstream feedback/control) [“based
upon the identified bandwidth-limited conditions”].” Ex.1005,
8:57-60; see also 8:66-9:2. In particular, Shao-028 teaches that a
VTA “filter[s] the received data bitstream by selectively
discarding data packets having lower priorities, and sending the
resulting filtered data bitstream to a client 13 and/or a next
(downstream) VTA 84.” Ex.1005, 13:10-15. Shao-028 is
therefore explaining that by “discarding data packets having
lower priorities,” “the resulting filtered data bitstream” sent to
clients is “fewer than all of the set of enhancement layers.”
Ex.1003, q138.
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(Pet. at 37-38.)

131. Petitioner therefore assumes that “filter[ing] the received data bitstream
by selectively discarding data packets” would result in at least one enhancement
layer getting forwarded under all network conditions, but does not provide any
evidence for its assumption. And in any event, Petitioner is mistaken, as the actual
teachings of Shao-028 above demonstrate.

b. Because Shao-028 Does Not Teach “Identifying
Bandwidth-Limited Conditions, ” it also Does Not

Teach Selectively Forwarding “Based Upon ldentified
Bandwidth-Limited Conditions”

132. As set forth in Section VII.A.a.i above (and incorporated here by
reference), Shao-028 does not teach the “identifying bandwidth-limited conditions”
elements of the challenged claims. Therefore, Shao-028 also does not teach any
selective forwarding “based upon the identified bandwidth-limited conditions.”

133. Further, Petitioner and its expert do not address what specific “identified
bandwidth-limited conditions™ are used as criteria in Shao-028 to “selectively
forward” enhancement layers. At best, Petitioner relies on vague and generalized
references to “dynamically changing network conditions,” (Pet. at 37; EX1003 q
137), “downstream feedback/control,” (Pet. at 38; EX1003 q 138), and

“transmission priority levels.” (Pet. at 38; EX1003 9 139.)
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134. As set forth in Section VII.A.a.1, none of the above examples are
“identified bandwidth-limited conditions.” In the first two examples, Petitioner
does not explain how any selective forwarding is “based upon” “dynamically
changing network conditions” or on “downstream feedback/control.” Rather,
Petitioner asserts only that this element is met by the use of “selective transmission
processes that drop data packets as needed to take advantage of differentiated
classes,” and “according to their respective transmission priority levels.” (Pet. at
37-38.)

135. These statements do not establish that a VTA selectively forwards
enhancement layers based upon identified bandwidth-limited conditions; instead,
the “differentiated classes” and “transmission priority levels” that the Petitioner
refers to are predetermined by the server in the differential services-based
environment of Shao-028. (EX1005, 8:24-49.)

136. Indeed, the only criteria that Petitioner actually identifies as the basis for
any selective forwarding—transmission priority levels—reaffirms my underlying
opinions throughout this Declaration that Shao-028 relies on a differential services
architecture for its inventions, and not the claimed SVC methodology.

c. Because Shao-028 Does Not Teach “Ildentifying
Bandwidth-Limited Conditions,” it also Does Not
Teach Forwarding to Receivers with “Bandwidth-
Sufficient Conditions”
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137. Element [11.6] additionally recites forwarding all of the set of the
enhancement layers to at least two video receivers with “bandwidth-sufficient
conditions.”

138. As set forth in Section VII.A.a.i above (and incorporated here by
reference), Shao-028 does not teach the “identifying bandwidth-limited conditions”
elements of the challenged claims. For the same reasons, Shao-028 also does not
teach identifying “bandwidth-sufficient conditions.”

139. Further, Petitioner’s argument for identifying “bandwidth-sufficient
conditions” is limited to a claim construction position I had taken in the parallel
proceeding, and a brief statement from its own expert. Specifically, Petitioner
asserts:

Additionally, in support of PO’s assertion that no construction is
necessary for this term at the District Court, PO’s expert stated
that “‘bandwidth sufficient conditions’ describes network
conditions where the available bandwidth (traffic capacity) is
adequate to support the transmission of all the enhancement

lavers of the video stream without causing congestion or
degradation in quality.” Ex.1020, q144.

Therefore, as demonstrated below, Shao-028 teaches or suggests
element [11.6] consistent with Patent Owner’s or any reasonable
interpretation.

see also Ex.1005, Abstract (“[ W]hen network congestion occurs
or there is not enough network bandwidth to transmit all of the
prioritized information about an object, some (e.g., lower
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priority) information may be dropped at the server or at an
intermediate network node to reduce the bit rate.”). Ex.1003,
4130-131 (citing Ex.1005, Abstract, 3:10-16; 10:23-25).

Accordingly, Dr. Chatterjee explains that when no packets are
discarded, “all of the prioritized information about an

object”—which would include “all of the set of enhancement

layers”—are forwarded because there is no network
congestion, i.e., the network has “enough bandwidth” or
otherwise has “bandwidth-sufficient conditions” Ex.1005,
Abstract. Ex.1003, 132, see also Ex.1003, 944 (citing Ex.1015,
Fig. 5-57 and 142 (teaching an example of “receiv[ing] all
layers”)).

(Pet. at 34-35.)

140. However, neither Petitioner nor its expert identify any teachings in Shao-
028 of a scenario where “no packets are discarded . . . because there is no network
congestion.” Moreover, even under this hypothetical scenario, Petitioner wrongly
assumes that forwarding “all of the prioritized information about an object” would
including forwarding ““all of the set of enhancement layers.”

141. As detailed above, Shao-028 teaches a differential services based
architecture wherein traffic is handled in aggregate classes based on priority, and
QoS is managed on a per-class basis rather than on a per-flow or per-layer basis.
Therefore, Shao-028 does not teach assigning priority levels to or classifying any
enhancement layers. (See EX1005, 5:65-67.) Nor does Shao-028 teach a link
between a lack of network congestion and transmission of “all of the set of

enhancement layers,” as element [11.6] requires.
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142. Because Petitioner’s arguments as to elements [1.6], [6.4], [11.6], and
[11.7] are all unsupported by the actual evidence, Ground 1 fails.
[1.9] a layer identifier, and wherein the layer identifier

for each data packet is based upon a layer to which the
packet belongs.

[6.7] a layer identifier, and wherein the layer identifier
for each data packet is based upon a layer to which the
packet belongs.

[11.10] a layer identifier, and wherein the layer identifier
for each data packet is based upon a layer to which the
packet belongs.

143. Elements [1.9], [6.7], and [11.10] all recite a “layer identifier . . . based
upon a layer to which the packet belongs.” As set forth below, Shao-028 does not
teach these elements.

144. As explained above, Shao-028 is based on a differential services
architecture, wherein traffic is handled in aggregate classes based on priority, and
QoS is managed on a per-class basis rather than on a per-flow or per-layer basis.
(EX2002, 1-5, 7; see also EX1003, 9 65; EX1009, 949 [0008], [0011], [0013],
[0027]; EX1012, 23.) Unlike with SVC, a differential services-based network does
not implement content-level adaptability for video streams by encoding video into
layers that can be independently transmitted or dropped. Therefore, Shao-028

does not contain any teaching of encoding or forwarding video streams as layers,
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and consequently no teaching of using a “layer identifier” to denote the “layer to
which [each] packet belongs.”

145. Petitioner overlooks this fundamental distinction between the operation
of Shao-028 and the claimed inventions of the *372 patent. First, Petitioner asserts
that a “Network Header (NPH)” in Shao-028 is the claimed “layer identifier”
because it “identifies the transmission priority level.” (Pet. at 47-48, citing
EX1005, 9:32-37, Fig. 4.) Here, Petitioner cites values PO, P1, and P2, of the
“transmission priority level,” which correspond to data packet portions 104a ...
104d. (Pet. at 48-49, citing EX1005, 9:12-31.)

146. But Fig. 4, reproduced below, confirms that Shao-028 assigns
transmission priority levels on a packet by packet basis, and not on a layer by layer

basis:
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(EX1005, Fig. 4; 9:9-11.)
147. Because Shao-028 does not handle video traffic on a layer-by-layer basis,

it does not utilize or assign any layer identifiers.
148. Petitioner’s description of MPEG-4 layers in Shao-028, (Pet. at 49, citing
EX1005, 5:39-64), overlooks the fact that under the differential services-based

framework of Shao-028, a transmission priority level does not uniquely identify a

“layer” to which a packet belongs.
149. For example, information within a “layer” can have multiple priority
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layers may not even be assigned a priority level. (/d., 5:65-67 (“without
considering the enhancement layers™).) All of this evidence confirms that in Shao-
028, video data is handled in classes based on priority, and not on a layer-by-layer
basis.

150. Recognizing these deficiencies, Petitioner and its expert then pivot to
asserting that “a data packet in Shao-028 necessarily includes a ‘layer identifier,’”,
because “a decoder (e.g., at a client) would use a ‘layer identifier’ to determine
which portions of the bit stream are to be regenerated.” (Pet. at 50-51.) Here,
Petitioner simply assumes, without evidence, that the “media objects ‘using I, P, B,
and enhancement frame layers’ . .. would necessarily be identified by “layer
identifier[s].” (Pet. at 50-51.)

151. Petitioner’s assumption disregards the actual evidence. Specifically,
Shao-028 itself demonstrates another, different, approach to transmitting video
information—assigning different priority levels to information within each layer
and transmitting those priority levels within an NPH header.

152. For example, Shao-028 explains that “if network congestion occurs
and/or the receivers require lower bit rates,” the bit rate for the object may be
reduced, depending on the priority of each packet, not its layer. (EX1005, 12:36-
37 (“all information with priorities P; (k<j<N) will be discarded at the sender.”);

12:46-59 (“For example, if some information within a B frame needs to be
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dropped, then a selective B frame discarding scheme . . . can be adopted. In
another example, if texture information within a P frame needs to be partly
discarded, the approach can randomly discard ‘A’ percentage of P frame texture
information.”).)

153. Shao-028 further explains that the following information is sufficient for
a decoder to decode the received bitstream:

typedef struct
{char name[30]; //information category
int priority; //class level

int startpos; //starting position of this part information within the
bitstream

int length; //length of this part information

bool VOPEndFlag; //label of the end of a frame of the video
object

}IndexItem;

(EX1005, 6:35-50.)

154. Nothing in this “struct” corresponds to or identifies a layer. This excerpt
further confirms that a decoder does not receive a layer identifier, or any other
information that is “based upon a layer to which [a] packet belongs,” to decode the
received bitstream. Instead, a priority level (indicated by “int priority; // class

level”) is sufficient.
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155. This is because, in contrast to “traditional” decoding methods, less than
an entire layer’s worth of information is sufficient to decode a frame that is
transmitted according to the methods in Shao-028:

Traditionally, different types of information such as shape,
motion and texture information would have been interleaved
together at this stage, despite the fact that each has an inherent
and different level of importance during the decoding process. .
.. However, shape and motion information may be enough for
decoder 17 to generate a coarse video frame that will have a
lower quality than the original frame due to the loss of texture
information.

(EX1005, 11:43-55.)

156. In arelated paper, the inventors of Shao-028 further explained why this
approach, which provides “differentiation within one flow,” was a better solution
than a “layered transmission and multicasting approach,” such as that claimed by
the 372 patent:

Currently, layered transmission and multicasting approach for
scalable media can also differentiate base layers and
enhancement layers by using multiple IP sessions. However, it is
complicated for network and end system to maintain multiple
sessions semantically bundled. Particularly, it is difficult to
control the synchronization between these semantically bundled
layers [2, 15]. On the other hand, with the functionality of
differentiation within one flow, multiple-layer information can
be transmitted within one IP session. Moreover, different kinds
of information within one layer can also be easily differentiated
in our approach.

Network-awareness support at the end system is another key
1ssue for multimedia transmission over DiffServ network. With
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the development of network technologies and users'
requirements, today's multimedia applications (such as MPEG4
applications) become more and more complicated. It is required
that resources should be allocated and managed in a cooperative
way, which means network resources can be dynamically
coordinated among applications and flows within the
applications adaptive to network fluctuations. We propose
network-awareness support at the end-system to solve this
problem successfully.

(EX2002, 2.)

157. Therefore, to the extent Petitioner asserts that “traditional” MPEG-4
methods (such as those in EX1021 or EX1022) would have informed a POSITA to
use a “layer identifier,” Shao-028 teaches away from those methods by using
priority levels instead of layers.

158. Because Petitioner’s arguments as to elements [1.9], [6.7], and [11.10]
are all unsupported by the evidence, Ground 1 fails.

b) Dependent Claims 2-3, 5, 7-8, 10, 12-13 and 15

159. Ground 1 does not render obvious dependent claims 2, 3, and 5 of the
’372 patent because at minimum, they each depend from independent claim 1,
which is not rendered obvious, for all the reasons set forth above in subsection
Section VII.A.a. Because Petitioner has not shown a reasonable likelihood that
independent claim 1 is rendered obvious, each dependent claim is likewise not

obvious.
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160. Ground 1 does not render obvious dependent claims 7, 8, and 10 of the
’372 patent because at minimum, they each depend from independent claim 6,
which is not rendered obvious, for all the reasons set forth above in subsection
Section VII.A.a. Because Petitioner has not shown a reasonable likelihood that
independent claim 6 is rendered obvious, each dependent claim is likewise not
obvious.

161. Ground 1 does not render obvious dependent claims 12, 13, and 15 of the
’372 patent because at minimum, they each depend from independent claim 11,
which is not rendered obvious, for all the reasons set forth above in subsection
Section VII.A.a. Because Petitioner has not shown a reasonable likelihood that
independent claim 11 is rendered obvious, each dependent claim is likewise not

obvious.

B. Ground 2: Petitioner Has Failed to Show that Claims 1-3, 5-8, 10-
13, and 15 Are Obvious over Shao-028 and Shao-423 under 35
U.S.C. § 103

162. With regard to claims 1-3, 5-8, 10-13, and 15, Petitioner has failed to
show a reasonable likelihood that Shao-028 in view of Shao-423 render obvious

each and every element of the challenged claims.

a) Independent Claims 1, 6, 11

163. As an initial matter, Petitioner relies on Shao-423 only for elements [1.9],

[6.7], and [11.10]. (Pet. at 56-70.) Petitioner continues to rely on Shao-028 for
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elements [1.4], [1.5], [1.6], [6.2], [6.3], [6.4], [11.4], [11.5],[11.6], and [11.7].
Therefore, for all the reasons set forth above for those elements in Section IX.A,
Ground 2 does not render obvious independent claims 1, 6, and 11.

164. Moreover, as set forth below, Shao-423 does not teach the following
elements of the challenged claims:

[1.9] a layer identifier, and wherein the layer identifier
for each data packet is based upon a layer to which the
packet belongs.

[6.7] a layer identifier, and wherein the layer identifier
for each data packet is based upon a layer to which the
packet belongs.

[11.10] a layer identifier, and wherein the layer identifier
for each data packet is based upon a layer to which the
packet belongs.

165. As Petitioner states, Shao-028 and Shao-423 are “analogous art,” and
“relate to the same technical field and address the same problem.” (Pet. at 60-61.)
Petitioner understates the similarities between the two: Shao-423 is a continuation-
in-part of Shao-028. (EX1006, Cover.) Shao-423 therefore teaches largely the
same solution taught by Shao-028, namely, utilizing transmission priority levels to
selectively discard packets within a differential services based architecture. For
the same reasons explained above and as set forth further below, Shao-423 does

not teach [1.9], [6.7], and [11.10].
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166. Petitioner purports to cite a “Flow label field 502” used as an
“application-flow-layer identifier” in Shao-423 as meeting this element. (Pet. at
57, citing EX1006, [102], Figs. 5, 6.) Specifically, Petitioner argues that a “3-bit
layer identifier” field in flow label 502 corresponds to the “layer identifier.” (Pet.
at 58, 69-70, citing EX1006, [101]-[106]; Figs. 5, 6.) However, Petitioner
mischaracterizes the teachings of Shao-423.

167. First, the “layer” described in [101]-[106] and Fig. 6 of Shao-423 is not a
video layer (such as a base layer or enhancement layer) as described and claimed
by the 372 patent. Instead, the term “layer” as used in Shao-423 refers to
“application flow layers”: a “TCP/UDP layer,” an “IP layer,” a “queuing layer,” an
“application-aware QoS control layer,” a “packet classifier/mapping layer,” a “QoS
packet scheduler layer,” and/or a “scheduling and/or multiplexing layer.”
(EX1006, [0058].)

168. Specifically, the cited “application-flow-layer identifier” is used by
application-aware resource controllers (ARCs) and multimedia processing agents
(MPAs). (Id. [0102], [0050].) An ARC “handl[es] application-based signaling
according to an application-aware resource control policy,” and not video layers.
(Id. [0062], [0054], [0063].) An ARC may also “use[] an adaptive transmission

scheme . . . to adapt the flow rate to a network state and/or user requirements,” but
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again, there is no evidence that this functionality has anything to do with video
layers. (/d., [0071].)

169. An MPA may be used at potential bottleneck regions in a network to
implement packet-level fast transcoding and related signaling, (id., [0014]), for
example, to “adapt the stream rate to network state and user requirements.” (/d.
[0074].) An MPA may receive video object streams, filter received streams by
selectively discarding packets with lower priorities, send filtered video object
streams to clients or a next MPA, receive requests from clients or a next MPA and
act upon them, coordinate bandwidth allocation among multiple video object
streams, perform application-aware admission control, and perform dynamic
bandwidth re-allocation according to the semantic information of a video object.
(Id. [0075]-[0083].)

170. But nothing in these disclosures of Shao-423 relates to using the “3-bit
layer identifier” field within “flow label 502” to identify layers of video streams,
such as base layers or enhancement layers, as the challenged claims require.
Instead, Shao-423 confirms that the “3-bit layer identifier” or “application-flow-
identifier” is used, at best, to perform network-related functionality, such as
coordinating bandwidth allocation or reallocation.

171. The above descriptions of an MPA are consistent with the use of a

differential services based architecture in Shao-028. Shao-423 teaches the same
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methodology of organizing video data packets into classes by priority level and
selectively discard packets with lower priorities, as that in Shao-028. (/d. [0105];
see also EX1009.)

172. Furthermore, Shao-423 distinguishes its approach from other kinds of
“scalable coding schemes,” including layered coding using base and
enhancement layers. (EX1006, [0106].) For example, just like Shao-028, Shao-
423 teaches “a new bitstream classification, prioritization, and packetization
scheme . . . in which different types of data such as shape, motion, and texture are
re-assembled, assigned to different priority classes, and packetized into different
classes of network packets provided by differentiated services.” (Id. [0107]-
[0109].)

173. This fact is further confirmed by the “application level packet format 700
... for object-based video,” in Fig. 7 of Shao-423, reproduced below and
annotated, which shows the use of “priority class[es]” to prioritize packets, but not

a “layer identifier” to prioritize layers:
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. Priority
Object ID Class IL NVP

Length, (bytes)

Length,p, (bytes)

Compressed Data (byte aligned)

where:

IL = 1, interleaved, or O otherwise

NVP = Number of video packets in the ALP

Length = Length of each compressed data (full or part information of a video packet)

Fig. 7

(EX1006, Fig. 7 (annotated).)

174. Specifically, Shao-423 states: “when network resources cannot satisfy the
rate requirement of the video object flow, those packets with lower priorities will
be discarded by the sender and/or intermediate nodes earlier than those with higher
priorities.” (Id. [0111].) This means that packets with the same priority are
handled in the same manner. (Id. [0112].)

175. Therefore, nothing in Shao-423 teaches or describes using a “layer
identifier” to identify layers of video streams, such as base layers or enhancement
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layers, as the challenged claims require. Instead, Shao-423 teaches away from the
SVC methodology of selectively forwarding base and enhancement layers. (/d.
[0106].)

176. Because Petitioner’s arguments as to elements [1.9], [6.7], and [11.10]
are therefore unsupported by the evidence, Ground 2 fails.

b) Dependent Claims 2-3, 5, 7-8, 10, 12-13 and 15

177. Ground 2 does not render obvious dependent claims 2, 3, and 5 of the
’372 patent because at minimum, they each depend from independent claim 1,
which is not rendered obvious, for all the reasons set forth above in subsection
Section VII.B.a. Because Petitioner has not shown a reasonable likelihood that
independent claim 1 is rendered obvious, each dependent claim is likewise not
obvious.

178. Ground 2 does not render obvious dependent claims 7, 8, and 10 of the
’372 patent because at minimum, they each depend from independent claim 6,
which is not rendered obvious, for all the reasons set forth above in subsection
Section VII.B.a. Because Petitioner has not shown a reasonable likelihood that
independent claim 6 is rendered obvious, each dependent claim is likewise not
obvious.

179. Ground 1 does not render obvious dependent claims 12, 13, and 15 of the
’372 patent because at minimum, they each depend from independent claim 11,
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which is not rendered obvious, for all the reasons set forth above in subsection
Section VII.B.a. Because Petitioner has not shown a reasonable likelihood that
independent claim 11 is rendered obvious, each dependent claim is likewise not
obvious.

X. AVAILABILITY FOR CROSS-EXAMINATION

180. In signing this declaration, I recognize that the declaration will be filed as
evidence in a contested case before the Patent Trial and Appeal Board of the
United States Patent and Trademark Office. I also recognize that I may be subject
to cross examination in the case and that cross examination will take place within
the United States. If cross examination is required of me, I will appear for cross
examination within the United States during the time allotted for cross
examination.

XI. RIGHT TO SUPPLEMENT

181. TIreserve the right to supplement my opinions in the future to respond to
any arguments that the Petitioner raises and to consider new information as it

becomes available to me.

I declare under penalty of perjury that all statements made in this
Declaration are true and correct to the best of my knowledge.

Respectfully Submitted this 30th day of December, 2024.
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Michael Adams
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Michael Adams

22553 Martin Street, Salida, CO 81201, USA
Phone: +1 (719) 221-3745
Email: michael@broadbandsemantics.com

in: linkedin.com/in/cablebrit

Summary
Michael has served as an Expert Witness in the United States and Great Britain.

In 2021, he was inducted into the Cable TV Pioneers in recognition for his contribution to the industry in
which he invented, developed and implemented Broadband and Video products and services at Time
Warner Cable, Charter Communications, Terayon, and Tandberg/Ericsson TV. He has been granted 9 U.S.
patents.

Michael is an accomplished speaker who loves to explain complex technology strategies to a wide range of
audiences. He is a co-author of "Modern Cable Television Technology 2nd Edition" and author of
"OpenCable Architecture".

Michael is a certified Yoga instructor, and stays active by cycling, skiing and hiking. He also provides pro
bono coaching through Everwise.

Experience

President/Founder, Broadband Semantics Consulting LLC
Delivering independent consulting services since 2003:

e Systems architecture, product and test environment design for Brighthouse Communications,
Charter Communications, Comcast Cable Communications and Vidéotron.
e Expert witness and intellectual property consulting for Charter Communications, Comcast Cable
Communications, Time Warner Cable, and Virgin Media.
e Technical Advisory Board member for:
o Broadband Access Systems (acquired by ADC for $2.25B)
Entone (acquired by Amino for $73M)

o Everstream (acquired by Concurrent for $15M)
o Jacobs Rimell (acquired by Amdocs for $45M)
o Verivue (acquired by Akamai for $35M)

Principal Architect, Charter Communications

¢ Developed the end-to-end test environment architecture for critical product deliverables including
Spectrum Guide, Video-on-Demand and Dynamic Ad Insertion by working closely with product,
advanced engineering, software engineering and video operations.

e DPerformed technical assessments of Charter markets to identify testing coverage gaps in the lab
environments.
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Principal, IBB Consulting

Modeled sizing, performance and scaling of the Dynamic Ad Insertion platform (originally developed
by “This Technology”) for Comcast’s Video IP Engineering (VIPER) development team.

Performed a detailed analysis for Vidéotron, of a cloud-based, IP video transformation.
Development of an alignment process for Comcast Wholesale to drive the X1 product feature
roadmap being delivered to Shaw Communications (BlueSky TV) and Cox Communications
(Contour).

Performed a detailed analysis for Charter Communications of broadband IP architecture and
infrastructure in support of their acquisition of TWC and Brighthouse Networks.

(Accenture acquired IBB in 2018)

Vice President of Engineering, Bright House Networks (BHN)

Led an organizational transformation of the BHN software engineering team.

Analyzed the systems architecture design of an IPv6 hosted-navigation system (H-Nav) working
closely with the TWC development team.

Advised BHN executive management on adapting H-Nav to operate against the BHN back-office
environment.

Developed a migration strategy for BHN SmartTV applications (BHTV).

(Charter Communications acquired BHN in 2016)

Head of Software Strategy, Ericsson TV/Vice President of Systems Architecture, Tandberg Television

Managed global strategy for Ericsson TV’s digital video products, including OpenStream, MDMS,
eCMS, IPTV and Converged TV platforms.

Provided subject matter expertise and technical sales support for digital compression products and
standards including MPEG-2, MPEG-4 (H.264), and HEVC/H.265).

Developed multi-screen video product-prototypes, including first public demonstration of “screen-
shifting” from STB to PC to smartphone at CableLabs innovation showcase in February 2010.
Apple iPad was added to demo for 2010 NCTA conference (only 2 months after its release in April).
Managed end-to-end solution architectures for advanced TV services across cable, satellite, IPTV,
and mobile access networks.

Authored white papers on multi-screen TV, adaptive bitrate management, IPTV user interface, and
content management systems.

Ericsson’s corporate spokesperson on all aspects of television at international and domestic
conferences.

Supported standards activities in SCTE and CableLabs.

Vice President of Video Architecture and Technology, Terayon Communications Systems

Directed technical strategy for Terayon’s digital video product-line family; DM Network
CherryPicker, BP 5100, and CAP-1000.

Provided subject matter expertise and technical sales support for digital compression and trans-
rating products and standards including MPEG-2 and MPEG-4 (H.264). EXHIBIT 2001
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e Developed end-to-end system architecture for digital program insertion (DPI), including support
for seamless, real-time splicing of MPEG-2 and MPEG-4 (H.264).

e Supplied solutions for DPI, targeted advertising and switched digital solutions to Comcast and
TWC.

e Managed standards representation in SCTE and CableLabs.

e Authored white papers on IPTV and IP-MPEG network convergence.
(Motorola acquired Terayon in 2007)

Corporate Vice President of Broadband Technology Group, Time Warner Cable

Managed the Road Runner high-speed data engineering, product management, and quality assurance
organizations:

e Overall responsibility for major engineering initiatives including Multiple ISP, Broadband
Provisioning Systems, Regional Networks, IP Address Management, Network Management,
Consumption Monitoring, Cable Modem management, National Content Center, and Voice over IP.

e Created a cohesive engineering organization by integrating existing network operations, customer
operations, programming and product development teams.
(Charter Communications acquired TWC in 2016)

Corporate Vice President of Network Engineering, Time Warner Cable
Managed technical initiatives on multiple ISP for broadband cable systems.

e Developed multiple ISP requirements, recommendations, program plans and architecture, which
was a Justice Department order gating AOL delivery via cable modems.

e Built a cross-functional team to implement a multiple ISP trial in Columbus, Ohio.

e Created and delivered presentations to the FTC and FCC on Open Access.
(AOL acquired Time Warner in 2001)

Principal Network Architect, Time Warner Cable

Developed the detailed network architecture and STB requirements for the Pegasus program, which
implemented the systems, network, and software platforms to support digital cable services to 20
million STBs in TWC and Brighthouse Networks cable systems.

e Developed specifications and requirements for video-on-demand, interactive TV, and digital
program insertion.

e Served as co-chair of the JEC Digital Standards Subcommittee and chair of Working Group 3 for
the SCTE Digital Video Standards Committee, which created key OpenCable specifications for
the Cable Card security module.

e Delivered numerous papers, presentations and tutorials at industry conferences.
e Awarded 9 U.S. patents in the fields of digital video and cable networks.
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Senior Project Engineer, Time Warner Cable

Developed the network architecture for the Time Warner Full Service Network (FSN), which was the
tirst video-on-demand system, including an electronic program guide, home-shopping, and multi-
player games.

Developed network architecture, including video compression, network adaptation functions and
network management.

Project management of a multi-disciplinary team of engineers from AT&T, Silicon Graphics,
Scientific Atlanta, Time Warner Interactive, Hitachi, Objective Systems Integrators, and BBN
Hark.

Managed digital set-top box integration by Scientific Atlanta and Silicon Graphics personnel in
Atlanta, GA.

Software Development Manager, BNR/Northern Telecom

Managed and implemented communications software projects, including;:

Systems architecture and software development for Magellan Concorde ATM switch.

Designed and implemented core frame relay processing for DataSPAN product on LPP platform.
Specified an automatic logical link connection protocol for T3 ATM trunks.

Created an SMDS router architecture, which was adopted by the MSS 6400 Passport switch.
Developed 'c' control software for a fiber-to-the-home TV distribution system in Heathrow, Florida.

Senior Design Engineer, Digital Equipment Company (DEC)

Designed, and coded in ‘c’ and assembler, LAP-D firmware for a DECnet to ISDN network adaptor
for the MicroVAX II, which was demonstrated in trials with Deutche Telekom in Mannheim,
Germany and Swisscom in Geneva, Switzerland.

Developed a manufacturing diagnostic test-suite for a V22.bis modem.

Developed customer and field service diagnostics for DPV-11 synchronous communications
network adapter for the MicroVAXII.

Specified, designed, and coded the user-interface for VAX/VMS NTR.

Design Engineer, Kent Process Control

Hardware evaluation and testing of LSI-11 based systems for process control.
Provided on-site support for customers in Netherlands and Italy.
Firmware design for a token-passing bus LAN for process control (6809 assembler).

Education

BSc with honours in Electrical and Electronic Engineering, Bristol University, England (1979)
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Books and other Publications

Modern Cable Television Technology 2~d edition, 2004 (Morgan Kaufmann)
OpenCable Architecture, 1999 (Cisco Press)
“Optimizing Fairness of HTTP Adaptive Streaming in Cable Networks” April 15, 2012, Spring

Technical Forum; CableLabs, NCTA, & SCTE.

“WIill HTTP Adaptive Streaming become the Dominant Mode of Video Delivery in Cable Networks?”
June 14, 2011, Spring Technical Forum; joint CableLabs, NCTA, & SCTE.

“The Use of Scalable Vector Graphics in Flexible, Thin-Client Architectures for TV Navigation” May
11, 2010, Spring Technical Forum; joint CableLabs, NCTA, & SCTE.

“Taking Advantage of the Back-Office to Provide Scalable Multiplatform TV Services” October 28,
2009, SCTE CableTec Expo.

“Content Management Systems versus Content Delivery Networks” April 3, 2009, NCTA Technical
Papers.

“IPTV in Cable and Mobile Applications” October 1, 2005, Terayon Communications Systems.
“Intelligent Edge Devices in Converged IP/ MPEG Networks” June 14, 2005, SCTE CableTec Expo.
“Intelligence from the Edge: Six steps to successful migration to a Converged IP network” April 16,
2005, NAB Broadcast Engineering.

“Planning for Multiple ISP Deployment,” January 8, 2001, SCTE Emerging Technologies.

“Multiple Conditional Access Systems,” October 1, 1997, Communications Technology.

“A Broadband Interactive Cable Gateway,” April 28, 1996, NCTA Technical Papers.

“Traffic Management for Highly Interactive Transactional System,” May 7, 1995 NCTA Technical
Papers.

“Fault Tolerance in the Orlando Full Service Network” May 7, 1995, NCTA Technical Papers.

“Real time MPEG Asset Delivery over ATM”, May 7, 1995 NCTA Technical Papers.

“Real Time MPEG Asset Delivery over ATM” March 7, 1995, MPEG over ATM Seminar, Nikkei
Business Publications.

“Network Design and Implementation of a large-scale, ATM, Multimedia Network”,
NetWorld+Interop March 27-31, 1995, Las Vegas.

“FSN Tutorial” January 4, 1995 SCTE Emerging Technologies.

Industry Memberships

Senior Member of SCTE (member since 1993)
Senior Member of IEEE (member since 1993) EXHIBIT 2001
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Cable TV Pioneers (inducted in 2021)

Patents

1.

“Methods using base content and additive content and related client devices and network server

devices” Issued Feb 28, 2017. US 9,584,602

“Media server interconnect architecture” Issued Apr 23, 2002 US 6,378,130 B1

“Optimum bandwidth utilization in a shared cable system data channel” Issued Sep 26, 2000 US
6,124,878

“Method and apparatus for utilizing the available bit rate in a constrained varioable bit rate channel”
Issued Mar 28, 2000 US 6,044,396

“Video inversion detection apparatus and method” Issued Jul 27, 1999 US 5,930,361

“Digital serialization of program events” Issued Oct 13, 1998 US 5,822,676

“Method for message addressing in a full service network” Issued Oct 6, 1998 US 5,819,036
“Asymmetric ATM switch” Issued Oct 6, 1998 US 5,818,840

“Scalable communications network employing shared logical nodes” Issued Sep 23, 1997 US

5,671,217
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