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UNITED STATES DISTRICT COURT
DISTRICT OF DELAWARE

OPTIMORPHIX, INC., . .
Civil Action No.

Plaintiff,
V. JURY TRIAL DEMANDED

META PLATFORMS, INC.,

Defendant.

COMPLAINT FOR PATENT INFRINGEMENT

OptiMorphix, Inc. (“OptiMorphix” or “Plaintiff”) brings this action and makes the
following allegations of patent infringement relating to U.S. Patent Nos.: 7,099,273 (the “273
Patent”); 9,191,664 (the “‘664 patent”); 8,621,061 (the “061 Patent”); 7,987,285 (the “‘285
Patent”); 8,230,105 (the “105 Patent”); 8,769,141 (the “‘141 Patent”); 10,412,388 (the “‘388
Patent”); 9,894,361 (the ““361 Patent); 10,123,015 (the “015 Patent); and 9,621,896 (the “‘896
Patent”) (collectively, the “Patents-in-Suit”). Defendant Meta Platforms, Inc. (“Meta” or
“Defendant”) infringes the patents-in-suit in violation of the patent laws of the United States of
America, B5 U.S.C. & T et seq.

THE PARTIES
1. Plaintiff OptiMorphix, Inc. (“Plaintiff” or “OptiMorphix”) is a Delaware

corporation that holds a portfolio of over 250 patent assets that were developed at Citrix Systems,
Inc. (“Citrix”) and Bytemobile, Inc.

2. Bytemobile, Inc. (“Bytemobile”) was a global leader in mobile internet solutions
for network operators. The company was founded in 2000. Bytemobile’s mission was to optimize
video and web content services for mobile network operators to improve users’ experiences while

maximizing the efficiency of network infrastructure.


http://www.google.com/search?q=35+u.s.c.++1
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3. Bytemobile was established during a time when the mobile landscape was evolving
rapidly. The advent of 3G technology, coupled with increasingly sophisticated smartphones, led
to a surge in demand for data services. However, mobile networks at the time were not optimized
to handle this influx, particularly for data-rich services like video streaming. Recognizing this
opportunity, Bytemobile sought to create solutions that would enable network operators to deliver
high-quality, consistent mobile data services. By 2011, Bytemobile was a “market leader in video

and web optimization, with more than 125 cumulative operator deployments in 60 countries.*
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Andrew Zipern, Vodafone in Deal with Start-Up Bytemobile, NYTimes at C4 (January 29, 2002)
(“Bytemobile, a wireless data start-up . . . reached a deal with VVodafone, Britain’s largest mobile
phone operator”); NTT DoCoMo Launches Bytemobile Optimization Solution in its Core Network,
WIRELESSWATCH IP (October 5, 2004) (“NTT DoCoMo has deployed Bytemobile’s optimization
solution in its core network™); China Mobile Selects Bytemobile for Nationwide Web Gateway
Project, BusiNEss WIRE (July 8, 2009) (“A Bytemobile customer since 2004, CMCC has deployed
its web optimization solutions™); Bytemobile Juices Up Orange, ESPICOM TELECOMMUNICATION
NEws (October 10, 2002) (“Orange customers will experience faster application performance and
Web page downloads™); ByteMobile Wins 2013 LTE Award for Best LTE Traffic Management
Product, MARKETSCREENER (July 1, 2013) (“ByteMobile technology has been deployed . . . in
networks serving nearly two billion subscribers.”).

! Bytemobile: Importance of Video and Web Optimizations, TELECOM REVIEW at 58 (2011); see
also Bytemobile Secures Its 36th Video Optimisation Win for MNO Deployment, TOTAL TELECOM
& TOTAL TELECOM MAGAZINE (March 21, 2011).
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4. Bytemobile products, such as the Unison platform and the T3100 Adaptive Traffic

Manager, were designed to optimize mobile data traffic in real-time, ensuring a high-quality

mobile internet experience for end-users. This approach was groundbreaking at the time and set

the stage for many of the mobile data optimization techniques used today.

5. Bytemobile’s innovative technologies and customer-centric approach led to rapid

growth and success. Bytemobile’s innovative product portfolio included: the T3100 Adaptive

Traffic Manager which was designed to handle high volumes of traffic efficiently and provide real-

time optimization, compression, and management of mobile data; Bytemobile’s T2000 Series

Video Cache, which supported transparent caching of content; and Bytemobile’s T1000 Series

Traffic Director, which enabled traffic steering and load balancing for high availability of

applications.

il
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Bytemobile Adaptive Traffic Management Product Family, BYTEMOBILE DATA SHEET at 1-2

(2014).
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6. Bytemobile’s groundbreaking technologies also included products for data
optimization. Bytemobile’s data optimization solutions were designed to compress and accelerate
data transfer. By reducing the size of data packets without compromising quality, these
technologies allowed faster data transmission and minimized network congestion. Bytemobile
also offered solutions to analyze and manage network traffic, allowing network operators to

identify patterns, allocate bandwidth intelligently, and prioritize different types of content.

THE WALL STREET JOURNAL

TECHNOLOGY | March 18,2012, ¢
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can notice," Mr. Melone said.

Spencer E. Ante, Wringing Out More Capacity, WALL STREET JOURNAL at B3 (March 19, 2012)
(emphasis added).

7. In July 2012, Bytemobile was acquired by Citrix Systems, Inc. (“Citrix”) for $435

million. Bytemobile “became part of [Citrix’s] Enterprise division and extend[ed] [Citrix’s] industry

reach into the mobile and cloud markets.””?

8. OptiMorphix owns a portfolio of patents developed at Bytemobile and later Citrix.
Highlighting the importance of the patents-in-suit is the fact that the OptiMorphix’s patent
portfolio has been cited by over 4,800 U.S. and international patents and patent applications
assigned to a wide variety of the largest companies operating in the networking, content delivery,

and cloud computing fields. OptiMorphix’s patents have been cited by companies such as:

2 CITRIX SYSTEMS, INC. 2012 ANNUAL REPORT at 33 (2013).
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Amazon.com, Inc. (263 citing patents and applications)®
Oracle (59 citing patents and applications)*

Alphabet, Inc. (103 citing patents and applications)®
Broadcom Ltd. (93 citing patents and applications)®

Cisco Systems, Inc. (277 citing patents and applications)’
Lumen Technologies, Inc. (77 citing patents and applications)®
Intel Corporation (45 citing patents and applications)®
Microsoft Corporation (150 citing patents and applications)®©
AT&T, Inc. (93 citing patents and applications)*!

Verizon Communications, Inc. (31 citing patents and applications)*2
Juniper Networks, Inc. (29 citing patents and applications)*?

9. Defendant Meta Platforms, Inc. (“Meta”), is a Delaware corporation with its
principal place of business at 1 Meta Way, Menlo Park, CA 94025. Meta may be served through
its registered agent Corporation Service Company, 251 Little Falls Drive, Wilmington, Delaware
19808.

JURISDICTION AND VENUE

10.  This action arises under the patent laws of the United States, Title 35 of the United
States Code. Accordingly, this Court has exclusive subject matter jurisdiction over this action
under and [[338(a).

11.  Venue is proper in this District under and [[Z00(0).

12.  This Court has personal jurisdiction over Meta because it is organized under the

laws of the State of Delaware and it maintains a registered agent in Delaware.

3 See e.g., U.S. Patent Nos. 7,817,563; 9,384,204; 9,462,019; 11,343,551; and 11,394,620.
4 See e.g., U.S. Patent Nos. 7,475,402; 7,574,710; 8,589,610; 8,635,185; and 11,200,240.
® See e.g., U.S. Patent Nos. 7,743,003; 8,458,327; 9,166,864; 9,665,617; and 10,733,376.
®See e.g., U.S. Patent Nos. 7,636,323; 8,448,214; 9,083,986; 9,357,269; and 10,091,528.
’ See e.g., U.S. Patent Nos. 7,656,800; 7,930,734; 8,339,954; 9,350,822; and 10,284,484,
8 See e.g., U.S. Patent Nos. 7,519,353; 8,315,179; 8,989,002; 10,511,533; and 11,233,740.
%See e.g., U.S. Patent Nos. 7,394,809; 7,408,932; 9,515,942; 9,923,821; and 10,644,961.
10 See e.g., U.S. Patent Nos. 8,248,944; 9,071,841; 9,852,118; 10,452,748; and 11,055,47.
11 See e.g., U.S. Patent Nos. 8,065,374; 8,429,302; 9,558,293; 9,800,638; and 10,491,645.
12 See e.g., U.S. Patent Nos. 8,149,706; 8,930,559; 9,253,231; 10,003,697; and 10,193,942.
13 See e.g., U.S. Patent Nos. 8,112,800; 8,509,071; 8,948,174; 9,407,726; and 11,228,631.


http://www.google.com/search?q=28+u.s.c.++1331
http://www.google.com/search?q=28+u.s.c.+1338(a)
http://www.google.com/search?q=28+u.s.c.++1391(b)
http://www.google.com/search?q=28+u.s.c.+1400(b)
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THE ASSERTED PATENTS

U.S. PATENT No. 7,099,273

13.  U.S. Patent No. 7,099,273 entitled, Data Transport Acceleration and Management
Within a Network Communication System, was filed on January 29, 2002. The 273 patent is
subject to a term extension of 1,021 days. The ‘273 Patent claims priority to
U.S. Provisional Patent Application No. 60/309,212 filed on July 31, 2001, and U.S. Provisional
Patent Application No. 60/283,542 filed on April 12, 2001. A true and correct copy of the ‘273
Patent is attached hereto as EXhibit 1.

14.  The ‘273 Patent has been in full force and effect since its issuance. OptiMorphix,
Inc. owns by assignment the entire right, title, and interest in and to the 273 Patent.

15.  The technologies disclosed in the <273 Patent improve the efficiency and speed of
data transmission within network communication systems. The ‘273 Patent introduces methods
and apparatuses that enhance data transport, especially in environments where network conditions
are variable or unpredictable and “provide systems and method for data transport acceleration and
management within a network communication system.” ‘273 Patent, col. 3:31-33.

16.  The <273 Patent is directed to solving the problem of inefficient data transport
within network communication systems. This inefficiency can lead to poor utilization of network
resources, increased latency, and reduced overall performance.

17.  The ‘273 Patent identifies the shortcomings of the prior art. Specifically, the
specification describes that traditional methods of data transport in network communication
systems often fail to efficiently manage and accelerate data transport, especially in environments
with variable or unpredictable network conditions. These methods may not adequately handle

network congestion, leading to poor utilization of network resources, increased latency, and


http://www.google.com/search?q=35+u.s.c.++154(b)
https://ded-ecf.sso.dcn/cgi-bin/find_doc_by_pageid.pl?case_year=1999&case_num=09999&case_type=mc&case_office=1&page_id=1
https://ded-ecf.sso.dcn/n/cmecfservices/rest/file/finddoc?caseYear=1999&caseNum=09999&caseType=mc&caseOffice=1&docNum=1006&docSeq=1
https://ded-ecf.sso.dcn/n/cmecfservices/rest/file/finddoc?caseYear=1999&caseNum=09999&caseType=mc&caseOffice=1&docNum=1006&docSeq=1
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reduced overall performance. “This bursty nature of data transmission may under-utilize the
available bandwidth on the downlink channel, and may cause some applications requiring a steady
flow of data, such as audio or video, to experience unusually poor performance.” <273 Patent, col.
2:1-6.

18.  The ‘273 Patent identifies several shortcomings of the prior art, particularly in the
context of the Transport Control Protocol (TCP) which is commonly used in modern data

communication networks. The patent specification describes that:

Many of the problems associated with conventional TCP architectures stem from
the flow control, congestion control and error recovery mechanisms used to control
transmission of data over a communication network.

‘273 Patent, col. 1:38-41.
19.  Conventional TCP architectures assume that the network employs symmetric

communication channels that enable data packets and acknowledgements to be equally spaced in
time. This assumption often does not hold true in networks that employ asymmetric uplink and
downlink channels, such as wireless communication networks. Bursty data transmission might
result in the inefficient use of the available bandwidth on the downlink channel, leading to
suboptimal performance in applications that need a consistent data flow, such as those involving
audio or video.

20.  Another shortcoming identified is that conventional TCP architectures react to both
random loss and network congestion by significantly and repeatedly reducing the congestion
window, which can lead to significant and potentially unjustified deterioration in data throughput.
This is particularly problematic in wireless and other bandwidth constrained networks where
random packet loss due to fading, temporary degradation in signal quality, signal handoffs or large

propagation delays occur with relatively high frequency.
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21. The ‘273 Patent also points out that conventional TCP congestion control
mechanisms tend to exhibit sub-optimal performance during initialization of data connections over
reduced-bandwidth channels, such as wireless links. When a connection is initiated, the
congestion control mechanism aggressively increases the size of the congestion window until it
senses a data packet loss. This process may adversely impact other connections that share the
same reduced-bandwidth channel as the connection being initialized attempts to maximize its data
throughput without regard of the other pre-existing connections. This can lead to inefficient use
of resources with decreased overall throughput.

22.  The ‘273 Patent teaches the use of various techniques to accelerate and manage
data transport in network communication systems. These techniques include the use of congestion
control mechanisms, timers, and other methods to optimize data transmission. By implementing
these techniques, the patent aims to improve the efficiency of data transport, particularly in
environments with variable or unpredictable network conditions. This can lead to better utilization
of network resources, reduced latency, and improved overall performance. The inventions
disclosed in the 273 Patent provide significant benefits and improvements to the function of the
hardware in a computer network.

23.  On March 8, 2024, Unified Patents, LLC filed a Request for Ex Parte
Reexamination of the ‘273 Patent with the United States Patent and Trademark Office. The Patent
Office entered an Order Granting Ex Parte Reexamination of the ‘273 Patent on April 29, 2024.
On September 11, 2024, the Primary Examiner assigned to the Reexamination of the ‘273 Patent
issued an Order confirming the patentability of all claims of the ‘273 Patent. On November 14,

2024, the United States Patent and Trademark Office issued Ex Parte Reexamination Certificate
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No. 12770 confirming the patentability of Claims 1-15 of the ‘273 Patent. A true and correct copy
of that Certificate is attached hereto as Exhibit 2.

24.  The <273 Patent family has been cited by 1,466 United States and international
patents and patent applications as relevant prior art. Specifically, patents issued to the following
companies and research institutions have cited the ‘273 Patent family as relevant prior art:

Cisco Technology, Inc.
Qualcomm Incorporated
International Business Machines Corporation
Intel Corporation

Microsoft Corporation
Broadcom Corporation
Google Inc.

F5 Networks, Inc.

Adobe Systems Incorporated
Apple Inc.

Lumen Technologies, Inc
Oracle Corporation
Amazon.com, Inc.

U.S. PATENT NO. 9,191,664

25. U.S. Patent No. 9,191,664 entitled, Adaptive Bitrate Management for Streaming
Media Over Packet Networks, was filed on November 11, 2013. The ‘664 patent claims priority
to U.S. Provisional patent Application No. 60/948,917, which was filed on July 10, 2007. A true
and correct copy of the ‘664 Patent is attached hereto as Exhibit 3.

26.  The ‘664 Patent has been in full force and effect since its issuance. OptiMorphix,
Inc. owns by assignment the entire right, title, and interest in and to the ‘664 Patent.

27.  The ‘664 Patent is generally directed to adaptive bitrate management for streaming
media over packet networks. Specifically, it aims to solve the problem of delivering multimedia
content over capacity-limited, shared wireless links. Challenges like sudden bandwidth

fluctuations, packet loss, reduction in effective capacity, and limited total bitrate budgets make


https://ded-ecf.sso.dcn/cgi-bin/find_doc_by_pageid.pl?case_year=1999&case_num=09999&case_type=mc&case_office=1&page_id=2
https://ded-ecf.sso.dcn/cgi-bin/find_doc_by_pageid.pl?case_year=1999&case_num=09999&case_type=mc&case_office=1&page_id=3
https://ded-ecf.sso.dcn/n/cmecfservices/rest/file/finddoc?caseYear=1999&caseNum=09999&caseType=mc&caseOffice=1&docNum=1006&docSeq=2#page=2
https://ded-ecf.sso.dcn/n/cmecfservices/rest/file/finddoc?caseYear=1999&caseNum=09999&caseType=mc&caseOffice=1&docNum=1006&docSeq=3#page=3
https://ded-ecf.sso.dcn/n/cmecfservices/rest/file/finddoc?caseYear=1999&caseNum=09999&caseType=mc&caseOffice=1&docNum=1006&docSeq=2#page=2
https://ded-ecf.sso.dcn/n/cmecfservices/rest/file/finddoc?caseYear=1999&caseNum=09999&caseType=mc&caseOffice=1&docNum=1006&docSeq=3#page=3
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consistent high-quality streaming difficult over wireless networks. Further, the ‘664 Patent teaches
ways to quickly respond to changes in network conditions by adjusting the bitrate and the media
encoding scheme to optimize the viewing and listening experience of the user. It addresses the
issue of transferring a fixed bitrate over a connection that cannot provide the necessary throughput,
which can lead to undesirable effects such as network buffer overflow, packet loss, and media
player buffer underflow.

28.  The prior art has several shortcomings that the ‘664 Patent identifies. Specifically,
existing protocols for rate control in media streaming over packet networks were not fully
equipped to handle the challenges posed by wireless networks. These challenges include sudden
adjustments of nominal transmission rate, packet loss, reduction of effective bandwidth, and
limited capacity.

29.  To address these issues, the ‘664 Patent teaches in one embodiment an adaptive
bitrate manager that monitors feedback information to estimate network conditions. The media is
encoded according to the optimal bitrates and provided as encoded streams for transmission.

30.  Several benefits and improvements to computer network functionality are provided
by the inventions disclosed in the ‘664 Patent. Quickly responding to changes in available network
bandwidth allows maintaining consistent streaming quality. Encoding audio and video based on
network estimations optimizes the media performance within constrained wireless capacity.
Avoiding underflows and overflows through bitrate adaptation enables stable streaming.

31.  The 664 Patent solves technical problems rooted in streaming multimedia over
wireless networks. Challenges like packet loss and volatile transmission rates present discrete

technological issues. The ‘664 Patent teaches specific techniques for dynamic adaptation of media

10
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encoding in response to feedback-based network estimates. This constitutes an improvement to
computer network technology by addressing these streaming challenges.

32.  The ‘664 Patent family has been cited by 357 United States and international
patents and patent applications as relevant prior art. Specifically, patents issued to the following
companies and research institutions have cited the ‘664 Patent family as relevant prior art:

Alphabet Inc.

Oracle Corporation

AT&T Inc.
Telefonaktiebolaget LM Ericsson
International Business Machines Corp.
Microsoft Corporation

Cisco Systems, Inc.

DISH Network Corp.
Broadcom Limited
Amazon.com, Inc.

Adobe Inc.

Samsung Electronics Co., Ltd.
Comcast Corporation

Canon Inc.

Technicolor S.A.

Qualcomm, Inc.
CommScope, Inc.

Intel Corporation

Meta Platforms, Inc.

Hitachi, Ltd.

Verizon Communications Inc.

U.S. PATENT NoO. 8,621,061

33.  U.S. Patent No. 8,621,061 entitled, Adaptive Bitrate Management for Streaming
Media Over Packet Networks, was filed on July 24, 2012. The ‘061 Patent claims priority to U.S.
Provisional Application No. 60/948,917, which was filed July 10, 2007. A true and correct copy
of the ‘061 Patent is attached hereto as Exhibit 4.

34.  The ‘061 Patent has been in full force and effect since its issuance. OptiMorphix,

Inc. owns by assignment the entire right, title, and interest in and to the ‘061 Patent.

11
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35.  The ‘061 Patent is directed to the technological area of digital communications,
specifically focusing on the transmission of digital information over packet networks.

36.  The ‘061 Patent discloses methods and systems for managing the bitrate of
streaming media over packet networks. One of embodiments disclosed by the ‘061 Patent teaches
determining an optimal bitrate for streaming media data based on various factors such as network
conditions, the type of media data, and the capabilities of the receiving device. The methods and
systems then adjust the bitrate of the media data to the determined optimal bitrate.

37.  The ‘061 Patent discloses a significant technological improvement to the existing
technology of media streaming over packet networks. By managing the bitrate adaptively based
on various factors and feedback from the receiving device, the invention allows for more efficient
use of network resources and a better streaming experience for the user.

38.  The ‘061 Patent family has been cited by 357 United States and international
patents and patent applications as relevant prior art. Specifically, patents issued to the following
companies and research institutions have cited the ‘061 Patent family as relevant prior art:

Alphabet Inc.

Oracle Corporation

AT&T Inc.

Telefonaktiebolaget LM Ericsson
International Business Machines Corp.
Microsoft Corporation

Cisco Systems, Inc.

DISH Network Corp.

Broadcom Limited
Amazon.com, Inc.

Adobe Inc.

Samsung Electronics Co., Ltd.
Comcast Corporation

Canon Inc.

Technicolor S.A.

Qualcomm, Inc.

CommScope, Inc.

12
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Intel Corporation

Meta Platforms, Inc.

Hitachi, Ltd.

Verizon Communications Inc.

U.S. PATENT NO. 7,987,285

39. U.S. Patent No. 7,987,285 entitled, Adaptive Bitrate Management for Streaming
Media Over Packet Networks, was filed on July 9, 2008. The ‘285 Patent claims priority to U.S.
Provisional Application No. 60/948,917, which was filed on July 10, 2007. The 285 Patent is
subject to a B U.S.C. & 154(h) term extension of 105 days. A true and correct copy of the 285
Patent is attached hereto as EXhibit 3.

40.  The <285 Patent has been in full force and effect since its issuance. OptiMorphix,
Inc. owns by assignment the entire right, title, and interest in and to the ‘285 Patent.

41.  The 285 Patent relates to adaptive bitrate management for streaming media over
packet networks. It teaches a method that includes receiving a receiver report from a terminal,
estimating network conditions of a media network based on the receiver report, determining an
optimal session bitrate based on the estimated network conditions, and providing media data to the
terminal based on the optimal session bitrate.

42.  The ‘285 Patent is directed to solving the problem of delivering bandwidth-
intensive content like multimedia over capacity-limited, shared links, particularly in wireless
networks. The challenge is to quickly respond to changes in network conditions by adjusting the
bitrate and media encoding scheme to optimize the user’s viewing and listening experience. This
includes addressing issues like network buffer overflow, packet loss, playback stall, sudden
adjustment of nominal transmission rate, packet loss due to link transmission errors or network

congestion, reduction of effective bandwidth, and limited capacity in wireless networks.

13
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43.  The 285 Patent identifies the shortcomings of the prior art. Specifically, existing
rate control protocols and recommendations were insufficient for delivering multimedia sessions
over wireless networks. Issues included sudden adjustments in nominal transmission rates, packet
loss, reduction of effective bandwidth, limited capacity, infrequent and incomplete network state
information, handling different media streams separately, and low bitrates available for wireless
multimedia sessions. These challenges made it difficult to set up a consistent streaming media
session.

44.  The inventions disclosed in the 285 Patent provide significant benefits and
improvements to the function by enabling more efficient and responsive control over the bitrate of
streaming media sessions according to instantaneous network capacity. This leads to better user
experience in streaming media over wireless packet networks, minimizing issues like buffer
overflow, packet loss, and playback stall. The adaptive bitrate management system can work with
existing media players and networks, providing a more robust and flexible solution for streaming
media, especially in challenging wireless environments.

45.  The inventions disclosed in the ‘285 Patent solve discrete, technological problems
associated with computer systems, particularly in the context of streaming media over packet
networks. These problems include managing bitrate in fluctuating network conditions, handling
different types of media streams, optimizing the viewing and listening experience, and addressing
specific challenges in wireless networks such as interference, fading, link transmission errors,
network congestion, and limited capacity. The patent provides technical solutions through
adaptive bitrate management, network state estimation, control algorithms, and specific encoding

and packetization methods.
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The 285 Patent family has been cited by 357 United States and international

patents and patent applications as relevant prior art. Specifically, patents issued to the following

companies and research institutions have cited the ‘285 Patent family as relevant prior art:

Alphabet Inc.

Cisco Systems, Inc.
Nokia Corporation
Tencent Holdings Ltd.
Hitachi Ltd.

Oracle Corporation
Microsoft Corporation
DISH Network Corp.
Broadcom Limited
Amazon.com, Inc.

Samsung Electronics Co., Ltd.

Comcast Corporation
Canon Inc.
Qualcomm, Inc.
CommScope, Inc.
Intel Corporation
Meta Platforms, Inc.

Verizon Communications Inc.

U.S. PATENT NoO. 8,230,105

47.

U.S. Patent No. 8,230,105 entitled, Adaptive Bitrate Management for Streaming

Media Over Packet Networks, was filed on July 25, 2011. The 105 Patent is a continuation of

U.S. Patent Application No. 12/170,347, which was filed July 9, 2008 and issued as U.S. Patent

No. 7,987,285, and which claims the benefit of U.S. Provisional Application No. 60/948,917,

which was filed July 10, 2007. A true and correct copy of the ‘105 Patent is attached hereto as

Exhibit 4.

48.

The <105 Patent has been in full force and effect since its issuance. OptiMorphix,

Inc. owns by assignment the entire right, title, and interest in and to the 105 Patent.
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49.  The 105 Patent relates to a method for adaptive bitrate management in streaming
media over packet networks. It discloses receiving a receiver report from a terminal, estimating
network conditions based on the report, determining an optimal session bitrate according to the
estimated network conditions, and providing media data to the terminal based on the optimal
session bitrate. The patent emphasizes the need for rate control in delivering bandwidth-intensive
content like multimedia over capacity-limited, shared links, and the challenges faced in wireless
networks.

50.  The <105 Patent is directed to solving the problem of delivering consistent and
optimized streaming media sessions over packet networks, particularly in wireless networks. The
challenges include sudden adjustments in nominal transmission rates, packet loss, reduction of
effective bandwidth, limited capacity, and difficulties in setting up a consistent streaming media
session.

51.  The ‘105 Patent identifies the shortcomings of the prior art. Specifically, existing
protocols and methods were inadequate in handling network buffer overflow, playback stall,
interference, fading, and other challenges in wireless networks. The existing solutions were not
efficient in responding to changes in network conditions, and the typical wireless media player
support was limited and sporadic, leading to difficulties in providing a good streaming experience.

52.  The ‘105 Patent teaches the use of adaptive bitrate management, which includes an
adaptive bitrate controller and a variable bitrate encoder. This framework enables the delivery of
self-adjusting streaming sessions to media players, such as standard 3GPP-compliant media
players. It adjusts the bitrate according to instantaneous network capacity, optimizes performance
by adjusting the streaming media bitrate, and implements joint session bitrate management for

audio, video, and other streams simultaneously.
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53.  The inventions disclosed in the ‘105 Patent provide significant benefits and
improvements to the function of the hardware in a computer network by enabling more efficient
and adaptive control of streaming media sessions. By dynamically adjusting the bitrate according
to network conditions, the invention minimizes issues like buffer overflow, packet loss, and
playback stall. It enhances the user’s viewing and listening experience, particularly in wireless
networks where traditional methods were inadequate.

54.  The inventions taught by the ‘105 Patent solves discrete, technological problems
associated with computer systems and networks, particularly in the context of streaming media
over packet networks. These problems include network buffer management, bitrate optimization,
handling of packet loss, and adjustments to sudden changes in network conditions. The invention
addresses these technical challenges through a comprehensive framework that adapts to the
network’s instantaneous capacity, ensuring a consistent and optimized streaming experience.

55.  The ‘105 Patent family has been cited by 357 United States and international
patents and patent applications as relevant prior art. Specifically, patents issued to the following
companies and research institutions have cited the ‘105 Patent family as relevant prior art:

Amazon.com, Inc.

Hulu LLC

Tencent Holdings Ltd.

Cisco Systems, Inc.

Oracle Corporation

Microsoft Corporation

Comcast Corporation

Alphabet Inc.

International Business Machines Corp.
Hitachi, Ltd.

Electronics And Telecommunications Research Institute
EchoStar Technologies LLC

Samsung Electronics Co., Ltd.
Qualcomm, Inc.

CommScope, Inc.
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Intel Corporation

Meta Platforms, Inc.
Verizon Communications Inc.
Broadcom Limited

U.S. PATENT NO. 8,769,141

56. U.S. Patent No. 8,769,141 entitled, Adaptive Bitrate Management for Streaming
Media Over Packet Networks, was filed on March 14, 2013. The ‘141 Patent is a continuation of
U.S. Application Ser. No. 13/183,317, which was filed July 14, 2011 and issued as U.S. Patent
No. 8,255,551, which is a continuation of U.S. Patent Application No. 12/416,085, which was filed
March 31, 2009 and issued as U.S. Patent No. 7,991,904, which is a continuation-in-part of U.S.
Patent Application No. 12/170,347, which was filed July 9, 2008 and issued as U.S. Patent. No.
7,987,285, which claims the benefit of U.S. Provisional Application No. 60/948,917, which was
filed July 10, 2007. A true and correct copy of the ‘141 Patent is attached hereto as ExQibit 4.

57.  The ‘141 Patent has been in full force and effect since its issuance. OptiMorphix,
Inc. owns by assignment the entire right, title, and interest in and to the ‘141 Patent.

58.  The <141 Patent discloses a method for adaptive bitrate management in streaming
media over packet networks. It includes providing pseudo-streaming media data to a terminal,
receiving a TCP acknowledgment, estimating network conditions based on the acknowledgment,
determining an optimal session bitrate, and providing pseudo-streaming media data based on the
optimal bitrate. The patent encompasses a comprehensive framework that enables the delivery of
self-adjusting streaming or pseudo-streaming sessions to media players, such as standard 3GPP-
compliant media players or Flash plugins used for web-embedded video.

59.  The ‘141 Patent is directed to solving the problem of rate control for media

streaming over packet networks, particularly in bandwidth-limited and shared links. The challenge
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is to quickly respond to changes in network conditions by adjusting the bitrate and media encoding
scheme to optimize the user’s viewing and listening experience. The patent addresses issues like
network buffer overflow, packet loss, playback stall, and the challenges encountered in delivering
multimedia sessions over packet wireless networks.

60.  The inventions disclosed in the ‘141 Patent provide significant benefits and
improvements to the function of the hardware in a computer network by enabling adaptive bitrate
management. This ensures optimal user experience by dynamically adjusting the bitrate according
to network conditions. It minimizes undesirable effects like packet loss, buffer overflow, and
playback stall. The system’s ability to implement joint session bitrate management for audio,
video, and other streams simultaneously, and its applicability to all media transports that provide
transmission progress report mechanisms, make it a versatile solution.

61. The ‘141 Patent family has been cited by 357 United States and international
patents and patent applications as relevant prior art. Specifically, patents issued to the following
companies and research institutions have cited the ‘141 Patent family as relevant prior art:

Alphabet Inc.

Oracle Corporation

AT&T Inc.

Telefonaktiebolaget LM Ericsson
International Business Machines Corp.
Microsoft Corporation

Cisco Systems, Inc.

DISH Network Corp.

Broadcom Limited
Amazon.com, Inc.

Adobe Inc.

Samsung Electronics Co., Ltd.
Comcast Corporation

Canon Inc.

Technicolor S.A.

Qualcomm, Inc.

CommScope, Inc.

19



Case 1:24-cv-01409-UNA  Document 1  Filed 12/23/24  Page 20 of 91 PagelD #: 20

Intel Corporation

Meta Platforms, Inc.

Hitachi, Ltd.

Verizon Communications Inc.

U.S. PATENT No. 10,412 388

62. U.S. Patent No. 10,412,388 entitled, Framework for Quality-Aware Video
Optimization, was filed on January 8, 2018. The ‘388 Patent claims priority to U.S. Patent
Application No. 12/751,951, which was filed on March 31, 2010, and which claims priority to
U.S. Provisional Patent Application No. 61/165,224, which was filed on March 31, 2009. A true
and correct copy of the <388 Patent is attached hereto as Exhibit 8.

63.  The °388 Patent has been in full force and effect since its issuance. OptiMorphix,
Inc. owns by assignment the entire right, title, and interest in and to the 388 Patent.

64.  The 388 Patent generally relates to a method and system for quality-aware video
optimization. It teaches receiving an encoded video frame, decompressing it, extracting a first
quantization parameter (QP), and acquiring a delta QP based on the first QP. The method also
includes acquiring a second QP based on the delta QP and the first QP, compressing the
decompressed video frame based on the second QP, and providing the compressed video frame.
The process allows for fine control of quality degradation in byte-reduced content and can be
applied to transcoding scenarios where the input and output compression formats are different.

65.  The <388 Patent identifies the shortcomings of the prior art. Specifically, existing
single-pass rate control techniques had a problem in that the relationship between the compressed
byte size of a video frame and its quantization parameter were only known after the frame is
encoded. This made it challenging to achieve byte reduction and controllable quality degradation

in a single pass.
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66.  The ‘388 Patent teaches the use of a quality-aware video optimization technique
that modifies a video frame sequence to reduce the byte size while limiting perceptual quality
degradation to a controllable level.

67.  The inventions disclosed in the ‘388 Patent provide significant benefits and
improvements to the function of hardware in a computer network by enabling efficient video
optimization. The method allows for single-pass, on-the-fly quality-aware optimization, making
it well-suited for various environments, including live video feeds and storage arrays.

68.  The ‘388 Patent family has been cited by 30 United States and international patents
and patent applications as relevant prior art. Specifically, patents issued to the following
companies and research institutions have cited the ‘388 Patent family as relevant prior art:

Interdigital, Inc.

Tencent Holdings Ltd

Microsoft Corporation

Qualcomm, Inc.

Lattice Semiconductor

Openwave Mobility, Inc.

Samsung Electronics Co., Ltd.

Beijing Dajia Interconnection Information Technology Co., Ltd.

U.S. PATENT NO. 9,894,361

69. U.S. Patent No. 9,894,361 entitled, Framework for Quality-Aware Video
Optimization, was filed on March 31, 2010. The ‘361 Patent claims priority to U.S. Provisional
Application No. 61/165,224, which was filed on March 31, 2009. The ‘361 Patent is subject to a
B5 U.S.C._& 154(h) term extension of 1,038 days. A true and correct copy of the ‘361 Patent is
attached hereto as EXRibit 3.

70.  The 361 Patent has been in full force and effect since its issuance. OptiMorphix,

Inc. owns by assignment the entire right, title, and interest in and to the 361 Patent.
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71. The <361 Patent relates to a method and system for quality-aware video
optimization. Specifically, it teaches receiving an encoded video frame, decompressing it,
extracting a first quantization parameter (QP), and acquiring a delta QP based on the first QP. The
method further includes acquiring a second QP based on the delta QP and the first QP, compressing
the decompressed video frame based on the second QP, and providing the compressed video frame.
The process is designed to reduce the byte size of the video stream as much as possible while
limiting perceptual quality degradation to a controllable level.

72.  The ‘361 Patent is directed to solving the problem of optimizing video quality in a
way that balances the reduction of byte size with the preservation of perceptual quality. This
involves a nuanced understanding of how quantization parameters (QPs) affect both the perceptual
quality and the bitrate of a video frame, and how to manipulate these QPs to achieve the desired
balance.

73.  The ‘361 Patent identifies the shortcomings of the prior art. Specifically, existing
single-pass rate control techniques had a problem in that the relationship between the compressed
byte size of a video frame and its quantization parameter was only known after the frame was
encoded. This made it challenging to achieve byte reduction and controllable quality degradation
in a single pass.

74.  The ‘361 Patent teaches the use of a quality-aware video optimization technique
that requires only a single pass over the previously encoded video frame sequence to optimize the
video frame sequence. It introduces a novel function that defines AQP according to the value of
QPInput, allowing fine control of quality degradation in the byte-reduced content. It also considers
differences between input and output compression formats (codecs) and computes codec

adjustment that accounts for these differences.
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75.  The inventions disclosed in the ‘361 Patent provide significant benefits and
improvements to the function of hardware in a computer network by enabling efficient video
optimization. By allowing for single-pass, on-the-fly, quality-aware optimization, the patent’s
methods can be applied in various environments, including optimizing live video feeds before they
traverse a low-capacity network segment, or optimizing surveillance video before archiving, thus
saving storage space and network bandwidth.

76.  The ‘361 Patent family has been cited by 30 United States and international patents
and patent applications as relevant prior art. Specifically, patents issued to the following
companies and research institutions have cited the ‘361 Patent family as relevant prior art:

Interdigital, Inc.

Tencent Holdings Ltd

Microsoft Corporation

Qualcomm, Inc.

Lattice Semiconductor

Openwave Mobility, Inc.

Samsung Electronics Co., Ltd.

Beijing Dajia Interconnection Information Technology Co., Ltd.

U.S. PATENT NoO. 10,123,015

77. U.S. Patent No. 10,123,015 entitled, Macroblock-Level Adaptive Quantization in
Quality-Aware Video Optimization, was filed on April 10, 2017. The ‘015 Patent claims priority
to U.S. Application No. 13/492,619, which was filed on June 8, 2012, and which issued as U.S.
Patent No. 9,621,896. The ‘015 Patent claims priority to U.S. Provisional Application No.
61/495,951, which was filed on June 10, 2011. A true and correct copy of the ‘015 Patent is
attached hereto as EXRbIT 10.

78.  The ‘015 Patent has been in full force and effect since its issuance. OptiMorphix,

Inc. owns by assignment the entire right, title, and interest in and to the ‘015 patent.
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79.  The ‘015 Patent teaches systems and methods for macroblock-level quality-aware
video optimization. Unlike traditional methods that apply uniform compression settings across
video frames, this approach focuses on adjusting compression at the macroblock level—small
sections of a video frame. By analyzing each macroblock’s visual and compression characteristics,
the system dynamically determines the appropriate quantization parameter (QP) to optimize the
balance between file size and visual quality.

80.  The technologies taught in the ‘015 Patent address the challenge of efficiently
compressing video while preserving critical details, especially in regions with high visual
complexity. Traditional methods fail to account for differences within a frame, leading to
unnecessary quality degradation or inefficient compression. By tailoring QP settings to individual
macroblocks, this system ensures better preservation of important visual elements, such as faces
or text, while reducing the overall data size.

81.  The ‘015 Patent provides significant benefits and improvements to the function of
the hardware in a computer network by significantly reducing the necessary bitrate necessary to
transmit video data with minimal perceptual quality loss. This is critical for computer networks
to be able to deliver live-streamed video content and to deliver video content through low-
bandwidth networks.

82.  The 015 Patent has been cited by at least 29 United States and international patents
and patent applications as relevant prior art. Specifically, patents issued to the following
companies and research institutions have cited the ‘015 Patent family as relevant prior art:

Microsoft Technology Licensing, LLC
Google LLC

Apple Inc.

Samsung Electronics Co., Ltd.
Qualcomm Incorporated

Netflix, Inc.
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Sharp Corporation

Tencent Technology (Shenzhen) Co., Ltd.
Huawei Technologies Co., Ltd.

Magnum Semiconductor, Inc.

Integrated Device Technology, Inc.

U.S. PATENT No. 9,621,896

83.  U.S. Patent No. 9,621,896 entitled, Macroblock-Level Adaptive Quantization in
Quality-Aware Video Optimization, was filed on June 8, 2012. The ‘896 Patent claims priority to
U.S. Provisional Application No. 61/495,951, which was filed on June 10, 2011. A true and correct
copy of the 896 Patent is attached hereto as Exhibit 11.

84.  The ‘896 Patent has been in full force and effect since its issuance. OptiMorphix,
Inc. owns by assignment the entire right, title, and interest in and to the ‘896 Patent.

85.  The ‘896 Patent relates to macroblock-level quality-aware video optimization, a
method for improving video compression efficiency while maintaining perceptual quality. The
‘896 Patent discloses technologies for decoding video frames into small pixel blocks
(macroblocks), analyzing visual and compression characteristics, and dynamically adjusting the
quantization parameter (QP) for each block to optimize quality and file size.

86.  The 896 Patent addresses the challenge of compressing video streams effectively
without degrading user experience. Traditional methods apply uniform compression across entire
frames, leading to unnecessary quality loss in detailed regions or excessive data usage in simpler
regions. The technologies disclosed in the ‘896 Patent introduce precise control at the macroblock
level, balancing file size reduction with quality retention.

87.  One key benefit of the technologies disclosed in the ‘896 Patent that is important

to the ubiquitousness of the distribution of video content over the internet and cellular networks is
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the ability to improve important visual details while minimizing the bandwidth necessary to
transmit the video data.

88.  The ‘896 Patent has been cited by at least 29 United States and international patents
and patent applications as relevant prior art. Specifically, patents issued to the following
companies and research institutions have cited the ‘896 Patent family as relevant prior art:

Microsoft Technology Licensing, LLC
Apple Inc.

Qualcomm Incorporated

Netflix, Inc.

Google LLC

Sharp Kabushiki Kaisha

Huawei Technologies Co., Ltd.

Magnum Semiconductor, Inc.

Tencent Technology (Shenzhen) Co., Ltd.
Integrated Device Technology, Inc.

CounT |
INERINGEMENT OF U.S. PATENT NoO. 7,099,273

89.  Plaintiff references and incorporates by reference the preceding paragraphs of this
Complaint as if fully set forth herein.

90.  Metadesigns, makes, uses, sells, and/or offers for sale in the United States products
comprising systems and methods for data transport acceleration and management within a network
communication system.

91. Meta designs, makes, sells, offers to sell, imports, and/or uses the Meta Platform,
including but not limited to its internal data centers, content delivery networks, and all Meta
products and services—such as Facebook, Instagram, WhatsApp, and Messenger—that implement
TCP BBR as a congestion control algorithm to optimize data transmission (collectively, the “Meta

273 Product(s)”).
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92.  One or more Meta subsidiaries and/or affiliates use the Meta ‘273 Products in
regular business operations.

93.  One or more of the Meta 273 Products include technology that performs the step
of establishing a data connection between a sender and receiver using a handshake process.

94.  The Meta ‘273 Products utilize TCP BBR. Specifically, the Meta ‘273 Products,
“On the server side, we just use standard Linux TCP stack. The congestion control we use is
version one of BBR.” Matt Joras and Yang Chi, How Facebook Is Bringing QUIC to Billions,
META PLATFORMS PRESENTATION AT QCoON CONFERENCE (March 14, 2022), available at:

https://www.youtube.com/watch?v=tJBmuSmtxRg.

The Meta ‘273 Products Use
Infringing Congestion Control

FB & IG Baselines
£ )

Transport TCP+TLS 13 TCP+TLS13

GraphQL / API requests Single HTTP/2 Single HTTP/2

Image requests Single HTTP/2 Up to 6 HTTP/1.1 connections

Video requests Single HTTP/2 Up to 6 HTTP/1.1 connections m

o
Connection sharding GraphQL, Images and videos cannot  Images and videos can use the same
share connections connections. AP! is over separate
connection.
AN EEEEEEEEEEEEE N EEEEE N ENEEEE N SN NSNS NN RN RNy
B Server side stack Vanilla Linux TCP + BBRv1 Vanilla Linux TCP + BBRv1 o
T N N T . S (P S PR e e \ - S D S S S . S T N L

.‘.if ) TEV e .‘tg.m.‘m) o . e @ ° @ O E:

Matt Joras and Yang Chi, How Facebook Is Bringing QUIC to Billions, META PLATFORMS
PRESENTATION AT QCoN  CONFERENCE  (March 14, 2022), available at:
https://www.youtube.com/watch?v=tJBmuSmtxRg (annotation added).
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95.  The Meta ‘273 Products send a TCP packet with the SYN (Synchronize) flag set to
the server. This packet contains an initial sequence number (ISN), which helps the server and
client synchronize their sequence numbers. The ISN used by the Meta ‘273 Products are
represented as “Xx.” Upon receiving the SYN packet, the Meta ‘273 Products sends a TCP packet
back with both the SYN and ACK flags set. This packet contains two pieces of information: the
responsive ISN, usually represented as ‘y,” and an acknowledgment number, which is the ISN plus
one (x+1). The acknowledgment number is used to confirm that the sender has received the SYN
packet.

96. In establishing a connection between the sender and the receiver after receiving the
SYN-ACK packet, the Meta ‘273 Products send another packet with the ACK flag set. This packet
contains an acknowledgment number, which is the ISN plus one (y+1).

97.  The Meta ‘273 Products measure round trip times (RTT) of packets sent between a
client and server over a network. Specifically, the Meta ‘273 Products measure the round-trip
propagation time (RTprop) using the minimum round-trip time (RTT) for the connection by
keeping track of the lowest observed RTT in the recent past. This value represents the round-trip
propagation time (RTprop) of the connection.

98.  The Meta ‘273 Products perform timestamping. Specifically, when a Meta 273
Product transmits a data packet, it records the current time as a timestamp. The timestamp is stored
in the transmission control block (TCB), which maintains the state of the TCP connection,
including RTT measurements and other relevant information.

99.  The Meta ‘273 Products perform acknowledgment processing. Specifically, the

Meta ‘273 Products send an acknowledgment (ACK) for a specific packet, the sender processes

28



Case 1:24-cv-01409-UNA  Document 1  Filed 12/23/24 Page 29 of 91 PagelD #: 29

the ACK and identifies the corresponding packet in the TCB. By matching the ACK with the
original packet, the Meta 273 Products retrieve the original timestamp associated with that packet.

100. The Meta ‘273 Products perform a round-trip time (RTT) calculation. Specifically,
the Meta ‘273 Products calculate the RTT for a specific packet by subtracting the original
timestamp from the current time when the ACK is received. This gives an individual RTT sample

for that packet as explained in the below excerpt.

One way to stay near (max BW, min RTT) point:

Model network, update windowed max BW and min RTT estimates on each ACK
Control sending based on the model, to...

Probe both max BW and min RTT| to feed the model samples

Pace near estimated BW, to reduce queues and loss [move queue to sender]

Vary pacing rate to keep inflight near BDP (for full pipe but small queue)
That's BBR congestion control:

BBR = Bottleneck Bandwidth and Round-trip propagation time

BBR seeks high tput with small queue by probing BW and RTT sequentially

Neal Cardwell, Yunchung Cheng, et al,, BBR Congestion Control, GOoGLE IETF 97: SEOUL
PRESENTATION at 9 (November 2016) (emphasis added) (describing RTT sample =
ACK receive_time - original_timestamp).

101. The Meta ‘273 Products perform the step of MinRTT estimation. Specifically, the
Meta ‘273 Products maintain a running estimate of the minimum RTT observed (MinRTT) over a
specified time window. The MInRTT is used by the Meta ‘273 Products to estimate the base
round-trip propagation time without queuing delay. When a new RTT sample is calculated, the
Meta ‘273 Products compare it with the current MinRTT value. If the new sample is lower than
the existing MinRTT, the Meta ‘273 Products update MinRTT with a new value.

102. The Meta ‘273 Products perform round-trip time-based pacing. Specifically, the
Meta products use the MInRTT estimate in performing pacing rate and congestion window

calculations to ensure the sending rate is adapted based on the observed network conditions.
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BBR’s pacing rate and congestion window calculations factor in the MinRTT value to maintain a

balance between efficient data transfer and minimal congestion.

To match the packet-arrival rate to the bottleneck link’s
departure rate, BBR paces every data packet. BBR

must match the bottleneck rate, which means pacing is
integral to the design and fundamental to operation—
pacing_rate is BBR's primary control parameter. A
secondary parameter, cwnd_gain, bounds inflight to a
small multiple of the BDP to handle common network and
receiver pathologies (see the later section on Delayed and
Stretched ACKs). Conceptually, the TCP send routine Looks
like the following code. (In Linux, sending uses the efficient
FQIpacing queuing discipline,* which gives BBR line-rate
single-connection performance on multigigabit links and
handles thousands of lower-rate paced connections with
negligible CPU overhead)

Neal Cardwell, Yuchung Cheng, C. Stephen Gunn, Soheil Hassas Yeganeh, VVan Jacobson, BBR:
Congestion-Based Congestion Control, ACM Queue, Sep/Oct 2016 and CACM, Feb 2017
(emphasis added).

103. The Meta ‘273 Products calculate a congestion window parameter, which defines
the maximum quantity of unacknowledged data packets permitted to be transmitted to the
recipient.

104. The Meta ‘273 Products calculate a pacing rate based on these estimates to
determine how quickly it should transmit data.

105. The Meta ‘273 Products calculate a congestion window. Specifically, the Meta
‘273 Products calculate a cwnd value based on the estimated bottleneck bandwidth (BtIBw) and
RTT to ensure the congestion window is large enough not to limit the sending rate derived from
the BtIBw and RTT estimates. This is done by setting the cwnd to the product of the estimated

BtIBw and RTT: cwnd = BtIBw * RTT. The calculation done by the Meta ‘273 Products ensures
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that the cwnd value is large enough to accommodate the in-flight data based on the BtIBw and
RTT estimates, while also accounting for potential variations in network conditions.

106. The Meta ‘273 Products calculate a congestion window (cwnd) based on the
bottleneck bandwidth (BtIBw) and round-trip time (RTT) estimates to ensure the sending rate is
not constrained by the window size. The cwnd effectively sets a limit on the number of
unacknowledged data packets in transit, but it is not set by a specific parameter for the maximum
number of unacknowledged packets.

107. The Meta ‘273 Products transmit additional data packets to the receiver in response
a transmit timer expiration. The period of the transmit timer is based on the round-trip time
measurements and the congestion window parameter.

108. Meta has directly infringed and continues to directly infringe the ‘273 Patent by,
among other things, making, using, offering for sale, and/or selling technology for transferring
data from a sender to a receiver in a communication network, including but not limited to the Meta
‘273 Products.

109. The Meta ‘273 Products are available to businesses and individuals throughout the
United States.

110. By making, using, testing, offering for sale, and/or selling products and services for
transferring data from a sender to a receiver in a communication network, including but not limited
to the Meta ‘273 Products, Meta has injured Plaintiff and is liable to Plaintiff for directly infringing
one or more claims of the ‘273 Patent, including at least claim 1 pursuant to B5 U.S.C_ 8 271(a).

111. To the extent applicable, the requirements of B5 U.S.C_§ 287(a) have been met

with respect to the ‘273 Patent.
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112. As a result of Meta’s infringement of the ‘273 Patent, Plaintiff has suffered
monetary damages, and seeks recovery in an amount adequate to compensate for Meta’s
infringement, but in no event less than a reasonable royalty for the use made of the invention by

Meta together with interest and costs as fixed by the Court.

CouUNT I
INFRINGEMENT OF U.S. PATENT NO. 9,191,664

113. Plaintiff references and incorporates by reference the preceding paragraphs of this
Complaint as if fully set forth herein.

114. Meta designs, makes, uses, sells, and/or offers for sale in the United States products
for adaptive bitrate management.

115. Meta designs, makes, sells, offers to sell, imports, and/or uses the following
products: Facebook Messenger (Video Calls), Instagram (Video Calls), WhatsApp (Video Calls),
Workplace by Meta (Video Calls), and Meta Horizon Workrooms (collectively, the “Meta ‘664
Product(s)”).

116. One or more Meta subsidiaries and/or affiliates use the Meta ‘664 Products in
regular business operations.

117. The Meta ‘664 Products accept and/or gather media data, which comprises both
elements of audio and video information.

118. The Meta ‘664 Products receive media data that includes audio media data and
video media data. Specifically, the Meta ‘664 Products generate Session Description Protocol
(SDP) records that show the Meta ‘664 Products use of specific codecs for both audio transmission
(e.g., Opus codec at 48000Hz) and video transmission (e.g., H.264 codec). The Meta ‘664
Products use feedback parameters (“rtcp-fb”) for both audio and video streams which show the

Meta ‘664 Products receive and process audio and video data. In addition, the Meta ‘664 Products,
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upon receiving video and media data, will create distinct audio and video tracks, each with unique
identifiers and hardware associations. For example, the Meta ‘664 Products will generate a video
track with an ID (e.g., “531d7605-997f-4f02-9e32-d82e7e874340”) and an audio track with an ID

(e.g., “86de80f5-e211-4e72-9cf5-de8eb766b226™).

kind video

fransportld T

jitter 0.017
=£all:kstsll-%5tIIIlllllIIIllIIIIIIIIIIIIIIIIIIIIIIII
n. trackldentifier ffdec31a-855f-4510-9744-3034cdB41 c-ﬂ.c:i
IHEIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIII

packetsReceived 4579

kind audio

transportld TO1

codecld Etln-;gli ElgiTmaxavemgebitrate=2EJD{JG:max:

[codec] EEﬁZfEJJI ]rnaxaveragebitrate=ZCIDDEI:mapr

jitter 0.01

packetsLost 134

‘JlmuudlIIIllIIIIIIIIIIIII.:LE'IIIIIIIIIIIIIIIII
m| trackldentifier b5d8aTTa-Tedb-db3e-329a-2249558ded462

FACEBOOK MESSENGER (VIDEO CALLS), available at: https://facebook.com/messages (December
2024) (emphasis added).

119. The Meta ‘664 Products receive feedback information from a terminal.
Specifically, the Meta ‘664 Products receive feedback information from a terminal as
demonstrated by the presence of remote-inbound RTP statistics and RTCP feedback mechanisms.
For instance, the Meta 664 products identify “remote-inbound-rtp (kind=audio,
ssrc=3724955624, id=RIA3724955624).” The Meta ‘664 Products collect data derived from
feedback information, which contains feedback from the receiving endpoint about the quality of

the received media stream. This feedback information includes metrics like packet loss, jitter, and
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round-trip time, all provided by the remote terminal. In addition, the Meta ‘664 Products’
documentation reference features like “a=rtcp-fb” (RTCP feedback) and support “transport-cc”
which show the Meta ‘664 Products use feedback from the receiver. As an example, the presence
of “a=rtcp-fb:111 transport-cc” in the Meta ‘664 Products shows the Meta ‘664 Products processes

feedback information.

& T'v remote-inbound-rip (kind=audiomssrc=3724955624, id=RIA3724355624)
. - Statistics RIA3724955624
"EEEEEEEEEEEEEEERSF e aaEEEEEEEEE L = =
timestamp 12/311220, 4:13:53 F) e . ; y .
ere P — remote-inbound-rtp (klndﬂtd&ﬂ,}src=?958?0398, id=RN7T95670398)
- ) YEEEEEEEEEEEEEEEEE® Statistics RIV7I95670393
kind audio X .
y 1 timestamp 12/31/1950, 4:13:50 PM
codecld COTOI_111_maxaver| S5C TeaeTA
jriar 0.00251902000000g]  kind video
packetsl ost 147 transportld TO1
kocalld OTDIAST24055624 | codecld COTD1_108_level-asymmetry-alowsd=1 packetization-mode=1;
I'OLlnldTl‘.p'I'll're 0.081121 iﬂEf 0.01
fractionLost ]
totalRoundTrpTime 15472020000000000| PacketsLost L
roundTripTimeMeasurements 78 localld OTD1V7R5ET0308
roundTripTime 0.075548
fractionLost 0
totalRoundTripTime 0.151456020000000
roundTrpTimeMeasurements 257

FACEBOOK MESSENGER (VIDEO CALLS), available at: https://facebook.com/messages (December
2024) (emphasis added).

120. The Meta ‘664 Products estimate one or more network conditions of a media
network using the feedback information. Specifically, the Meta ‘664 Products estimate network
conditions using feedback information, as shown by the presence of feedback messages
specifically designed for congestion control and bandwidth estimation. For example, the Meta
‘664 Products use “a=rtcp-fb:111 transport-cc.” Transport-cc (transport-wide congestion control)
relies on feedback from the receiver to adjust and optimize the sending bitrate based on current
network quality indicators like packet loss, delay, and achievable throughput. This feedback data

is used by the Meta ‘664 Products to measure network conditions.
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The Meta ‘664 Products Estimate Network Conditions Including
jitterBufferDelay, packetslLost, And roundTripTime

4 I I I EEEEEEEEEREES®
"ITO1lAG298TM3A31—jitterBufferDalay™: |
"startTimeW:m o 5788 -0l o) s0 ol e ksl
"endTims": "1970-01-01T00:14:00.1082",
"stataType": "inbound-rtp",
"valuss":

L] L s £ EONGEE 4 £9a048 ©

5852 "ITO1V3B8eE0028]l-packetaLost™: { .
326. 9 "startTims® 8 B W) E0R-HHBrAM MN0R. 110z,
6261 "endTime": "1570-01-01T00:14:00.1082",
"statsType"™: "inbound-rtp",
"valuss":
"o 0. 0.0
"RIA3IT24555684 - roundTripTime": |
"startTime"™a of BoROw ol w08 0 i 0w 00 B38 05 W, ¥ 0,0, 0
"endTima": "19%70-01-01T00:13:58.0432", 0,0,
"statsType”: "remote—inbound-rtp”,
"values":
“[0.007813,0.008133, 0.008133,0.008133,0.008133,0.008133,0.007782,
Q.007782,0.008591,0.008591,0.008591,0.008591,0.019714,0.015714, 0.
015714,0.0159714,0.0159714,0.015%714,0.015714,0.017181,0.017181,0.01
7181,0.017181,0.020065,0.020065,0.020065,0.020065,0.0035055559595

" [438

0. 0. 0.0 0.0 0. 00,0,0,0

FACEBOOK MESSENGER (VIDEO CALLS), available at: https://facebook.com/messages (December
2024) (emphasis added).

121. The Meta ‘664 Products determine an optimal audio bitrate and an optimal video
bitrate using the estimated network conditions. Specifically, the Meta ‘664 Products use
“transport-cc.” The use of “Transport-CC” adjusts the sending bitrate based on current network
capacity and stability. By continuously assessing delay, loss, and receiver-estimated bandwidth,
the Meta ‘664 Products refine the outgoing bitrate to an optimal level. In addition, the Meta ‘664

Products use remote-inbound and remote-outbound statistics to receive and process network

condition statistics from the receiver.
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a=sendrecv

a=msid:DEFAULT da549df1-421f-4541-b2a8-f742e5ac5dce
a=rtcp-mux

a=rtcp-rsize

lasniemer il PV ER%P04% o,

% a=rtcp-fb:111 transport-cc 4

faantep bl pack |0y pa e

a:‘Fmtp :111 maxaveragebitrate=20000;maxplaybackrate=16000
a=rtpmap:11@ telephone-event/48000

a=rtcp-fb:110 nack

a=ssrc:629870331 cname:LQi9ckEDgMBKXuaR
‘llll.---llll.---llll.

: a=rtcp-Tb:106 transport-cc =

ol v R L e s

a=rtcp-fb:186 nack

a=rtcp-fb:186 nack pli

a=Tmtp:106 level-asymmetry-allowed=1;packetization-mode=1;profile-level-id=42e01f
a=ssrc:3886600281 cname:lQi9ckEDgMBKXuaR

FACEBOOK MESSENGER (VIDEO CALLS), available at: https://facebook.com/messages (December
2024) (emphasis added).

122. The Meta ‘664 Products encode the audio data using an optimal audio bitrate.
Specifically, the Meta ‘664 Products utilize the Opus codec and session description protocol
parameters to encoding audio data at an optimal bitrate. For example, the Meta ‘664 Products use
codec parameters for audio such as “a=fmtp:111  maxaveragebitrate=20000;
maxplaybackrate=16000; minptime=10; stereo=0; usedtx=1; useinbandfec=1.” The Meta ‘664
Products enable setting an audio encoding parameter (e.g., maxaveragebitrate=20000) that ensures
the Meta ‘664 Products’ audio encoder does not exceed a certain average bitrate. The Meta ‘664
Products also use discontinuous transmission and forward error correction using the usedtx=1 and

useinbandfec=1 parameters to encode audio data using an optimal audio bitrate.
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The Meta ‘664 Products Encode The Audio Media
Data According To The Optimal Audio Bitrate

551 37245955624

kind audio

transportid TH 4NN EEEEEEEEEEEEEEENWN
codecld COTO1_11ygmaxaveragebitrate=20000;maxplaybackrate=16000 :
jitter 00025195 McEcEN N EEEEEEEEEEEEER
packetsLost 147

localld OTO1AIT24955624

rowndTripTime 0.081131

fractionLost 0

FACEBOOK MESSENGER (VIDEO CALLS), available at: https://facebook.com/messages (December
2024) (annotation added).

123. The Meta ‘664 Products encode the video data using an optimal video bitrate.
Specifically, the Meta ‘664 Products set parameters including
“encoderlmplementation=OpenH264” and “targetBitrate=2500000,” to select a specific video
encoder and set a target bitrate based on network conditions. Additionally, the Meta ‘664 Products
use feedback mechanisms (e.g., “a=rtcp-fb:106 transport-cc) to monitor bandwidth availability,
packet loss, and latency that are then used to set the video encoding bitrate. Further, the Meta ‘664
Products use parameters such as “framesEncoded,” “keyFramesEncoded,” “totalEncodeTime,”
and “gpSum” to set and use an optimal video encoding bitrate. As bandwidth fluctuates, the Meta
‘664 Products will reduce the frame rate, lower the quantization parameter, and update the
encoder’s targetBitrate. When the network improves, the Meta ‘664 Products will increase the

video encoding bitrate.
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The Meta ‘664 Products Encode The Video Media Data
According To The Optimal Video Bitrate

hmﬁiIIIIllIIIIIIIIIVﬁEEIIIII

fransportid T

codecld E-ETU1_1UE_Ie-aelqsymmw;-alln-.-fed=1:packetizatiu::-n-rmde=
[codec] :lfﬁ-'t {108, level-asymmetry-allowed=1;packetization-mode=1
packetsSent 82155

[packetsSent's) 282 4776159468323

bytesSent 89784205

[bytesSent_in_bits/s) 2650985.058600615

mediaSourceld SVa

remnoteld RIVTISETO398

mid 1

retransmittedPacketsSent g2

[retransmittedPacketsSent/s] Q

headerBytesSent 1689200

[headerBytesSent_in_bits's] 46786.418551493174

retransmittedBytesSent 323259

[;e1r.anirn.i11e-dﬁa-tiss.-en+i=_albs.-'5]. EER lﬂ EEEEEEB

targetBitrate 2500000
#a;E:EFE’;dETdIIIIIIIIIII‘I%gIIIII

FACEBOOK MESSENGER (VIDEO CALLS), available at: https://facebook.com/messages (December
2024) (annotation added).

124. The Meta ‘664 Products provide the encoded audio and video data for transmittal
to a terminal. Specifically, the Meta ‘664 Products generate detailed ICE candidate information,
such as “a=candidate:4246889868 1 udp 41690367 157.240.22.48 54665 typ relay ”, which show
the Meta ‘664 Products negotiate traversal paths through network address translation and firewalls
to ensure the encoded data is transmitted. Once these network paths are established, the Meta ‘664
Products send out the encoded packets, as indicated by metrics such as ‘“packetsSent” and
“bytesSent ”, reported in the candidate pair statistics. These metrics generated by the Meta ‘664

Products show the products are actively transmitting the encoded media data over networks.
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The Meta ‘664 Products Provide The Encoded Media
Data (Audio and Video Data) For Transmission To The
Terminal And Track “packetsSent” and “bytesSent”

kimd audic
fransportld T

COTO01_111_maxaveragebitrate=20000;mag@laybackrate=18000;minptir

codecld =1
[codec] opus (111, maxaveragebitrate=20000;ma ackrate=16000;minptime
‘lIIIIIIIIIIIIIIIQIIIIIII.

cketsSent 14853
acketsSent/s] 50.08178355253878
ytesSent 674169
ytesSent_in_bits/s] 20737.864933435674

kind video
franspartld T01
codecld COTO_106_level-asymmetry-allovwiid=1;packetization-mode

H284 (108, level-asymmetry-allowe

lr:a-delc]. 1:packetization-mode=1
EIEEEEEEEEEEEEEEEEEEEEEEEEN

&
packetsSent 82155 a
|

[packetsSent/s] 292 4776158468323

89764205 :

2650985.058600615 &

bytesSent
tesSent_in_bits/s)

FACEBOOK MESSENGER (VIDEO CALLS), available at: https://facebook.com/messages (December
2024) (emphasis added).

125. Meta has directly infringed and continues to directly infringe the ‘664 Patent by,
among other things, making, using, offering for sale, and/or selling technology comprising a
method of adaptive bitrate management, including but not limited to the Meta ‘664 Products.

126. The Meta ‘664 Products are available to businesses and individuals throughout the
United States.

127. The Meta ‘664 Products are provided to businesses and individuals located in this

District.
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128. By making, using, testing, offering for sale, and/or selling products and services
comprising a method of adaptive bitrate management, including but not limited to the Meta 664
Products, Meta has injured Plaintiff and is liable to Plaintiff for directly infringing one or more
claims of the ‘664 Patent, including at least claim 1 pursuant to B5 U.S.C. & 271(a).

129. To the extent applicable, the requirements of B5 U.S.C_§ 287(a) have been met
with respect to the ‘664 Patent.

130. As a result of Meta’s infringement of the ‘664 Patent, Plaintiff has suffered
monetary damages, and seeks recovery in an amount adequate to compensate for Meta’s
infringement, but in no event less than a reasonable royalty for the use made of the invention by

Meta together with interest and costs as fixed by the Court.

CoOUNT Il
INFRINGEMENT OF U.S. PATENT NO. 8,621,061

131. Plaintiff references and incorporates by reference the preceding paragraphs of this
Complaint as if fully set forth herein.

132. Meta designs, makes, uses, sells, and/or offers for sale in the United States products
comprising the claimed adaptive bitrate management technology disclosed in the ‘061 Patent.

133. Meta designs, makes, sells, offers to sell, imports, and/or uses the following
products: Facebook Messenger (Video Calls), Instagram (Video Calls), WhatsApp (Video Calls),
Workplace by Meta (Video Calls), and Meta Horizon Workrooms (collectively, the “Meta ‘061
Product(s)”).

134.  One or more Meta subsidiaries and/or affiliates use the Meta ‘061 Products in
regular business operations.

135. The Meta ‘061 Products ingest media content comprising both audio and video

streams.
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136.

The Meta <061 Products receive media data that includes audio media data and

video media data. Specifically, the Meta ‘061 Products generate Session Description Protocol

(SDP) records that show the Meta ‘061 Products’ use of specific codecs for both audio

transmission (e.g., Opus codec at 48000Hz) and video transmission (e.g., H.264 codec). The Meta

‘061 Products

use feedback parameters (“rtcp-fb) for both audio and video streams which show

the Meta ‘061 Products receive and process audio and video data. In addition, the Meta ‘061

Products, upon receiving video and media data, will create distinct audio and video tracks, each

with unique identifiers and hardware associations. For example, the Meta ‘061 Products will

generate a video track with an ID (e.g., “531d7605-997f-4f02-9e32-d82e7e874340”) and an audio

track with an |

D (e.g., “86de80f5-e211-4e72-9cf5-de8eb766b226).

kind video
transportld T
jitter 0.017

Ear.:kets:Lost 64
A A B EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEENEDR

E trackidentifier fTdec31a-855(-4510-9744-3034cdB41 1:4133
Irﬁ,:,----llIIIIIIIIIIIIIIIII1IIIIIIIIIIIIIIII
packetsReceived 4579
kind audio
transportld TO1
CITO1_111_maxaveragebitrate=20000;maxp
codecid nbandfee=1
opus (111, maxaveragebitrate=20000;maxpl
[codec] bandfec=1)
jitter 0.01
packetsLost 134

ElmuudI---llllll--llIll--.'ﬂf'llll---llll.---l.
m| trackldentifier b5d8a77a-Tedb-db3e-a29a-2249558ded62

FACEBOOK MESSENGER (VIDEO CALLS), available at: https://facebook.com/messages (December
2024) (emphasis added).

137.

The Meta ‘061 Products receive a receiver report from a terminal. Specifically, the

Meta ‘061 Products receive receiver reports from the terminal as demonstrated by the presence of
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remote-inbound RTP statistics and RTCP feedback mechanisms. For instance, the Meta ‘061
products identify “remote-inbound-rtp (kind=audio, ssrc=3724955624, id=RIA3724955624).”
The Meta ‘061 Products collect data derived from RTCP Receiver Reports, which contain
feedback from the receiving endpoint about the quality of the received media stream. These
receiver reports include metrics like packet loss, jitter, and round-trip time, all provided by the
remote terminal. In addition, the Meta ‘061 Products’ documentation reference features like
“a=rtcp-fb” (RTCP feedback) and support “transport-cc,” which show the Meta ‘061 Products use
feedback from the receiver. As an example, the presence of “a=rtcp-fb:111 transport-cc” in the

Meta ‘061 Products shows the Meta ‘061 Products process receiver-generated metrics.

& T'v remote-inbound-rtp (kind=audio mssrc=3724955624, id=RIA3724955624)
. C Statistics RIAIT24955624
*EEEEEEEEEEEEEEEES® ey = o m m n o B B S R o BN -
timestamp 121311060, 4:13:53P| @ . ‘ . .
— 4704085824 % remote-inbound-rip (kind=video, Ssrc=795670398, id=RIV795670398)
ki i Y EEEEEEEEEEEEEEEE P Statistics RIV795670393
s}
t Hd 01 timestamp 12/31/1289, 4:13:59 PM
codecld COTO1_fi1_maxaver| S5C Te5670368
jtier 0.00251000000000za{  kind video
packetsLost 147 transportld T01
localid OTDIASTE53624 | eodecld COTD1_108_level-asymmetry-allowsd=1packetizaton-mode=1;
reundTripTime 0.081121 -
fractionLost 0 Juter RS
totalRoundTrpTime 15472020020000000| PacketsLost 149
roundTripTimeMeasurements 75 localld OTOD1W705570308
roundTripTime 0075546
fractionLost 0
totalReundTripTime 0,151456020000020
roundTrpTimeMeasurements 257

FACEBOOK MESSENGER (VIDEO CALLS), available at: https://facebook.com/messages (December
2024) (emphasis added).

138. The Meta ‘061 Products estimate at least one network condition using the receiver
report. Specifically, the Meta ‘061 Products utilize “transport-cc” (Transport-Wide Congestion
Control) which provides detailed round-trip time measurements and arrival patterns of packets,
enabling the Meta ‘061 Products to fine-tune its sending rates based on real-time network

performance. In addition, the Meta ‘061 Products track metrics such as jitterBufferDelay,
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roundTripTime, packetsLost, and fractionLost. This data is derived from receiver reports and
indicate the network conditions. The Meta ‘061 Products, by computing round-trip times and

packet loss fractions from these reports, track network congestion levels, jitter, and latency.

The Meta ‘061 Products Estimate Network Conditions
Including Jitter, PacketsLost, And RoundTripTime

"ITOlRE298T7U331—jitterBufferDelay™: |
"startTime"a iGin AW e s EnlddEhsn »
"endTime": "15%70-01-01T00:14:00.1082",

"statsType": "inbound-rtp",
"valuss":
"[43B862.4, AR .Y
5852.8,562 "ITO1V3B88E0028]1-packetsLost™: |
326.4, 6056 "startTimdem u W e sonowY110z",
L62611.2,6 "endTime": "15%70-01-01T00:14:00.1082",
"statsType™: "inbound-rtp”,
"values":
g 0. 0. 0.0 0.0,.0,0,0,0,0,0

0. 0. 0.0

0.0

"RIARI24555624—roundTripTima™ : 0,0,0,0,0,
"stamtlima’s f 360wl w0 T s @Om00 . 2002, b, 0,0,0,0,0
"endTime™: "15%70-01-01T00:13:58.0432", 0,0,0,0,0,
"statsType": "remote—inbound-rtp”.

"ralues":

"[0.007813,0.008133,0.008133,0.008133,0.0081233,0.008132,0.007782,
0.007782,0.008591, 0.008591,0.008591, 0.008591,0.019714,0.019714, 0.
015714,0.019714,0.019714,0.015714, 0.019714, 0.017181,0.017181, 0.01
7181, 0.017181, 0. 020065, 0.020065,0.020065, 0. 020065, 0.0095059999999

FACEBOOK MESSENGER (VIDEO CALLS), available at: https://facebook.com/messages (December
2024) (annotation added).

139. The Meta ‘061 Products determine an optimal session bitrate using the estimated
network conditions. Specifically, the Meta ‘061 Products use the network conditions from receiver
reports to determine an optimal session bitrate, as shown in the use of “transport-cc.” The use of
“transport-cc” adjusts the sending bitrate based on current network capacity and stability. By
continuously assessing delay, loss, and receiver-estimated bandwidth, the Meta ‘061 Products
derive the optimal bitrate. In addition, the Meta ‘061 Products use remote-inbound and remote-

outbound statistics to receive and process network condition statistics from the receiver.
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The Meta ‘061 Products roundTripTimeMeasurements
With The totalRountTriptime Enabling The Meta ‘061
Products To Determine An Optimal Session Bitrate

[ Yl e ey e B A b B B B T T B e e e e T T T i e e e B
= "RIA3724555624-roundTripTimeMeasurements": |

andgmpana'ss'leirsbwakideits dnsnicianu?
"endTime": "1570-01-01T00:13:58.0432",
"statsType": "remote-inbound-rtp",
"valuss":

"[9,10,10, 10~ . . ' Fe s
4 14.15.15.1 w "CPCknRm02]1 V7/0Os€z0-totalRoundTripTime": {

18,18,19,19, 4 n'sEat T e 8 3oUe-all s eeis $3:08 ey n u?

.l |

f22f23f23l23 "endTimes": "1570_01_011‘00:12:43.0652",
"statsType": "candidate-pair",
"yaluss":

"[D.J.B'?,D.lB?‘,0.153,0-153,0.193;0.2,0.2,0.2,D.2DB;D-208,0.21?,O.2|
17,0.217,0.227,0.227,0.227,0.245,0.245,0.245,0.26,0.26,0.268,0.2¢
8,0.268,0.273,0.273,0.273,0.28,0.28,0.28,0.286,0.286,0.295,0.295,
0.255,0.3032,0.303,0.303,0.312,0.212,0.322,0.322,0.322,0.329,0.325
,0.329,0.336,0.336,0.3435,0.345,0.345,0.354,0.354,0.354,0.363,0.36

FACEBOOK MESSENGER (VIDEO CALLS), available at: https://facebook.com/messages (December
2024) (annotation added).

140. The Meta ‘061 Products allocate the optimal session bitrate between audio data and
video data. Specifically, the Meta ‘061 Products contain feedback loops that assess network
conditions (e.g., “a=rtcp-fb:111 transport-cc”), the Meta ‘061 Products adjust the overall session
bitrate and distribute that bitrate optimally between its audio and video components. For instance,
the session description protocol parameters for audio, such as ‘a=fmtp:111
maxaveragebitrate=20000;maxplaybackrate=16000;...", used by the Meta ‘061 Products enable a
controlled, maximum average bitrate for the audio channel. Simultaneously, the Meta ‘061
Products track video performance indicators (“outbound-rtp”) including ‘targetBitrate,”
“framesEncoded,” and ‘totalEncodeTime.” In addition, the Meta ‘061 Products track session
conditions for audio and video data—including “inbound-rtp” and “outbound-rtp” stats for audio
and video. The Meta ‘061 Products use parameters like "gpSum’ (quantization parameter sum)
for video and “concealedSamples™ for audio, to determine bandwidth should be more heavily

invested. High latency or packet loss indicated by receiver reports will cause the Meta ‘061

44



Case 1:24-cv-01409-UNA Document 1  Filed 12/23/24  Page 45 of 91 PagelD #: 45

Product to reduce video bitrate while maintaining higher audio quality to ensure intelligibility. In
other conditions, when bandwidth is plentiful, the Meta ‘061 Products will allocate more bitrate to
video to improve resolution and frame rate.

141. The Meta ‘061 Products encode the audio data using an optimal audio bitrate.
Specifically, the Meta ‘061 Products utilize the Opus codec and session description protocol
parameters to encode audio data at an optimal bitrate. For example, the Meta ‘061 Products use
codec parameters for audio such as “a=fmtp:111  maxaveragebitrate=20000;
maxplaybackrate=16000; minptime=10; stereo=0; usedtx=1; useinbandfec=1.” The Meta ‘061
Products enable setting an audio encoding parameter (e.g., maxaveragebitrate=20000) that ensures
the Meta ‘061 Products ensure that the audio encoder does not exceed a certain average bitrate.
The Meta ‘061 Products also use discontinuous transmission and forward error correction using

the usedtx=1 and useinbandfec=1 parameters to encode audio data using an optimal audio bitrate.

The Meta ‘061 Products Encode The Audio Media
Data According To The Optimal Audio Bitrate

S5IC 3724055624

kird audio

ransporia ™ 4N EEEEEEEEEEEEEEENW
codecld COTO_11gmaxaveragebitrate=20000;maxplaybackrate=16000 :
jitter 000251 MmN E E E EE EEEEEEEEER
packatsl ost 147

localld OTOAIT 24955624

round TrpTime 008113

fractionLost 0

FACEBOOK MESSENGER (VIDEO CALLS), available at: https://facebook.com/messages (December
2024) (annotation added).

142. The Meta ‘061 Products encode the video data using an optimal video bitrate.
Specifically, the Meta ‘061 Products set parameters including

“encoderlmplementation=OpenH264” and “targetBitrate=2500000" to select a specific video
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encoder and set a target bitrate based on network conditions. Additionally, the Meta ‘061 Products

use feedback mechanisms (e.g., “a=rtcp-fb:106 transport-cc) to monitor bandwidth availability,

packet loss, and latency that are then used to set the video encoding bitrate. Further, the Meta ‘061

Products use parameters such as “framesEncoded,” “keyFramesEncoded,” “totalEncodeTime,”

and “gpSum” to set and use an optimal video encoding bitrate. As bandwidth fluctuates, the Meta

‘061 Products will reduce the frame rate, lower the quantization parameter, and update the

encoder’s targetBitrate. When the network improves, the Meta ‘061 Products will increase the

video encoding bitrate.

The Meta ‘061 Products Encode The Video Media Data
According To The Optimal Video Bitrate

kind

i videa
A B EEEEEEEEEEEEEEEEEEEEREENR

COTO_106_level-asymmetry-allowed=1;packetization-modes

H264 (106, level-asymmetry-allowed=1,packetization-mode=1

fransportld T

codecld =1

[codec] 0

packetsSent . 82155
[packetsSent/s) 2892 4776159468323
bytesSent BOTE4205
[bytesSent_in_bits/s] 2650885.058600615
mediaSourceld SV

remoteld RIVT9SET0398

mid 1
refransmittedPacketsSent 382
[retransmittedPacketsSent/s] 1]

headerBytesSent 1699200
[headerBytesSent_in_bits/s) 4G678G6.418551493174
refransmittedBytesSent 323259

[;Eklanim .iﬁne-dBa'tEsﬁien.l._i:_Elts.-'ﬁl. EEE ll.j EEEEEEB
targetBitrate 2500000

----1...-----....1%%---!.

amesEncode

FACEBOOK MESSENGER (VIDEO CALLS), available at: https://facebook.com/messages (December

2024) (annotation added).
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143. The Meta ‘061 Products provide the encoded audio and video data for transmission
to the terminal. Specifically, the Meta ‘061 Products record “outbound-rtp” statistics as part of

the process of transmitting the encoded audio and video including “packetsSent™ and "bytesSent.”

The Meta ‘061 Products Provide The Encoded Media Data
{Audio and Video Data) For Transmission To The Terminal And
Track “packetsSent” and “bytesSent”

kind audio
transportld TO1

COTO_111_maxaveragebitrate=20000;maxplaybackrate= 15080, minptin

codecld =1
[codec] opus (111, maxaveragebitrate=20000;maxplaybackrate=1500(@minptime
‘IIIIIIII.IIIIIIII.J'IIIIIIII..

cketsSent 14853 :
cketsSent/s) 50.08178355253978 m
esSent 674160 :
20737.864933435674 9

yiesSent_in_bits/s]

kind video
transportid TO1

codecld E:.‘JTU1_IUﬁ_level-asymmetry—alIr:r-—'er.1’=1 packetization-modes
fﬂde'“]. H264 (108, level-asymmetry-allowed=1;packetization-mode=1
EEEEEEEEEEEEEEEEERAEEEEEEEN

*
packetsSent 82155 a
n

[packetsSent/s) 292 ATTE159468323

n
bytesSent 89764205 =

ytesSent_in_bits/s] 2650985 058600615 &

FACEBOOK MESSENGER (VIDEO CALLS), available at: https://facebook.com/messages (December
2024) (annotation added).

144. Meta has directly infringed and continues to directly infringe the ‘061 Patent by,
among other things, making, using, offering for sale, and/or selling technology comprising a
method of adaptive bitrate management, including but not limited to the Meta ‘061 Products.

145. The Meta ‘061 Products are available to businesses and individuals throughout the

United States.
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146. The Meta ‘061 Products are provided to businesses and individuals located in this
District.

147. By making, using, testing, offering for sale, and/or selling products and services
comprising a method of adaptive bitrate management, including but not limited to the Meta ‘061
Products, Meta has injured Plaintiff and is liable to Plaintiff for directly infringing one or more
claims of the ‘061 Patent, including at least claim 1 pursuant to B5 U.S.C.§ 271(a).

148. To the extent applicable, the requirements of B5 U.S.C._§ 287(a) have been met
with respect to the ‘061 Patent.

149. As a result of Meta’s infringement of the ‘061 Patent, Plaintiff has suffered
monetary damages, and seek recovery in an amount adequate to compensate for Meta’s
infringement, but in no event less than a reasonable royalty for the use made of the invention by

Meta together with interest and costs as fixed by the Court.

COUNT IV
INFRINGEMENT OF U.S. PATENT NO. 7,987,285

150. Plaintiff references and incorporates by reference the preceding paragraphs of this
Complaint as if fully set forth herein.

151. Meta designs, makes, uses, sells, and/or offers for sale in the United States products
comprising technology for adaptive bitrate management for streaming media over packet
networks.

152. Meta designs, makes, sells, offers to sell, imports, and/or uses the following
products: Facebook Messenger (Video Calls), Instagram (Video Calls), WhatsApp (Video Calls),
Workplace by Meta (Video Calls), and Meta Horizon Workrooms (collectively, the “Meta ‘285

Product(s)”).
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153.  One or more Meta subsidiaries and/or affiliates use the Meta ‘285 Products in
regular business operations.

154. The Meta 285 Products receive a receiver report from a terminal. Specifically, the
Meta 285 Products receive receiver reports from the terminal as demonstrated by the presence of
remote-inbound RTP statistics and RTCP feedback mechanisms. For instance, the Meta ‘285
products identify “remote-inbound-rtp (kind=audio, ssrc=3724955624, id=RIA3724955624).”
The Meta ‘285 Products collect data derived from RTCP Receiver Reports, which contain
feedback from the receiving endpoint about the quality of the received media stream. These
receiver reports include metrics like packet loss, jitter, and round-trip time, all provided by the
remote terminal. In addition, the Meta ‘285 Products’ documentation reference features like
“a=rtcp-fb” (RTCP feedback) and support “transport-cc,” which show the Meta 285 Products use
feedback from the receiver. As an example, the presence of “a=rtcp-fb:111 transport-cc” in the

Meta 285 Products shows the Meta ‘285 Products processes receiver-generated metrics.

& T'v remote-inbound-rtp (kind=audiomssrc=3724855624, id=RIA37243955624)
. = Statistics RIA3724955624
Ry EEEEEEEEEEEEEEERS® e — == — == = —uy
timestamp 12/31/1080, 4:13:58 P a . ) - .
sere — remote-inbound-rtp (klnd=vrdeo,}$rc=?955?(]398, id=RIV7T95670398)
i ) ‘EEEEEEEEEEEEEEEEEP® Statistics RIV793670393
kind audio 3 -
y o1 imestamp 1213111260, 4:13:59 PM
codecld COTD1_{11_maxaver| S5TC 75670323
jrier 0.00251902200000c{ Kind video
packetsl ost 147 transportld To1
localid OTDIAST2AE55624 | codecld COTD1_106_level-asymmetry-allowsd=1packetization-mode=1;
I'OLlnldTl‘]p'I'lﬂ'e 0.081131 iHEl 0.01
fractionLost 0
totalRoundTripTime 1.5472020000000000| PacketsLost 1490
roundTrplimeMeasurements 78 localld OTDIV7e5570308
roundTripTime 0.075548
fractionLost 0
totalReundTripTime 0.151456020220082
roundTripTimeMeasurements 257

FACEBOOK MESSENGER (VIDEO CALLS), available at: https://facebook.com/messages (December
2024) (emphasis added).
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155. The Meta ‘285 Products estimate one or more network conditions of a media
network a receiver report. Specifically, the Meta ‘285 Products estimate network conditions using
receiver reports, as shown by the presence of feedback messages specifically designed for
congestion control and bandwidth estimation. For example, the Meta 285 Products use “a=rtcp-
fb:111 transport-cc.” Transport-cc (transport-wide congestion control) relies on feedback from
the receiver to adjust and optimize the sending bitrate based on current network quality indicators
like packet loss, jitter, and round trip time. This feedback data, supplied by the receiver reports,

is used by the Meta ‘285 Products to measure network conditions.

The Meta ‘285 Products
Estimate Network Conditions
Including Jitter, PacketsLost,
And RoundTripTime

"ITO1A62987U331-jitterBufferDelay”: {
"startTime"s ' Cile M etdWa: A Enldtch n »
"endTime": "1970-01-01700:14:00.1082",
"statsType": "inbound-rtp”,

"values":
"[43862.4, 52424 ©
5852.8,562 "IT01Vv388€€00281-packetsLost": |
326.4, 6054 "startTimde W IR -5 Ee e sy Y110z’
,62611.2, 4 "endTime": "1970-01-01T00:14:00.1082",
"statsType": "inbound-rtp",
"values"”:

0,0,0,0,0,
"stamtiima’s o 30 80n0d w0 R7 Gz ¥6m00.3002", ,0,0,0,0,0
"endTime": "1970-01-01T00:13:58.0432", 0.0.0.0.0
! 0,0,0,0,0,
"statsType”: "remote—inbound-rtp"”,
"values":

"[0.007813,0.008133,0.008133,0.008133,0.008133,0.008133,0.007782,
0.007782,0.008591,0.008591,0.008591,0.008591,0.019714,0.019714, 0.
019714,0.0159714,0.015714,0.019714,0.019714,0.017181,0.017181,0.01
7181,0.017181,0.020065,0.020065,0.020065,0.020065,0.0095059959959

FACEBOOK MESSENGER (VIDEO CALLS), available at: https://facebook.com/messages (December
2024) (annotation added).

156. The Meta ‘285 Products determine an optimal session bitrate using the estimated
network conditions. Specifically, the Meta ‘285 Products use the network conditions from receiver
reports to determine an optimal session bitrate, as shown in the use of “transport-cc.” The use of
“Transport-CC” adjusts the sending bitrate based on current network capacity and stability. By

continuously assessing delay, loss, and receiver-estimated bandwidth, the Meta ‘285 Products
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refine the outgoing bitrate to an optimal level. In addition, the Meta ‘285 Products use remote-
inbound and remote-outbound statistics to receive and process network condition statistics from

the receiver.

a=sendrecv

a=msid:DEFAULT da549df1-421f-4541-b2a8-f742e5ac5hdce
a=rtcp-mux

a=rtcp-rsize

8RR WM PNV IRWR L% u

a=rtcp-Tb:111 transport-cc 4

SN i wnmnnae

a=tmtp:111 maxaveragebitrate=20000;maxplaybackrate=16000
a=rtpmap:110 telephone-event/48000

a=rtcp-fb:110 nack

a=ssrc:629870331 cname:LQi9ckEDgMBKXuaR
‘llll....llll.---llll.

a=rtcp-Tb:106 transport-cc =

AR ML BR A ARt

a=rtcp-tb:186 nack

a=rtcp-fb:1066 nack pli

a=fmtp:106 level-asymmetry-allowed=1;packetization-mode=1;profile-level-id=42e01f
a=ssrc:3886600281 cname:LQi9ckEDgMBKXuaR

FACEBOOK MESSENGER (VIDEO CALLS), available at: https://facebook.com/messages (December
2024) (emphasis added).

157. The Meta 285 Products determine a stability criterion using the estimated network
conditions based at least on one of (1) comparing a media time in transit and a round-trip time
estimate and (2) comparing a bitrate received with a current bitrate session. This stability criterion
is used by the Meta ‘285 Products to determine the stability of the network. Specifically, the Meta
‘285 Products use congestion control feedback mechanisms such as transport-cc that evaluate
stability criteria derived from both timing and bitrate comparisons. For example, the Meta ‘285
Products utilize “roundTripTimeMeasurements” and “totalRoundTripTime.” These metrics
reflect how long media packets take to travel to the receiver and back, allowing the Meta ‘285

Products to compare “media time in transit” to the “round trip time estimate.” This comparison is
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used by the Meta 285 Products to determine if a network is stable enough to sustain or increase

the sending bitrate without causing quality issues or latency spikes.

The Meta 285 Products roundTripTimeMeasurements With The
totalRountTriptime Enabling The Meta ‘285 Products To Determine If
Latency Fluctuations Are Within Ranges - Establishing A “Stability Criterion”

- "RIA37245955624-roundTripTimeMeasurements": |
anfsmrsina sl i DR dnics an swOEi a n n "
"endTime": "1570-01-01T00:13:58.0432",
"statsType": "remote-inbound-rtp",
"valuess":

"[9,10,10, 10~ . - - . A
4,14,15,15,1] = "CPOknRm021 V7/0e€Z0-totalRoundTripTime": {

18,18,19,19, Ann'stacTae s § e ald sl eaie § 508 mid 8y n n?

,22'23‘.23'23 "endTime": "15?0_01_011‘00:12:43.0652";
"statsType": "candidate-pair",
"yaluss":

"[D.lBT.D.lB?,0.193,0.193,0.193,0.2.0.2,0.2,0.203,D.ZDS,O.Zl?,O.ﬂ
17,0.217,0.227,0.227,0.227,0.245,0.245,0.245,0.2¢,0.26,0.268,0.26
8,0.268,0.273,0.273,0.273,0.28,0.28,0.28,0.286,0.286,0.295,0.295,

0.295,0.303,0.303,0.303,0.312,0.312,0.322,0.322,0.322,0.329,0.329
0.329,0.336,0.336,0.345,0.345,0.345,0.354,0.354,0.354,0.363,0.3¢

FACEBOOK MESSENGER (VIDEO CALLS), available at: https://facebook.com/messages (December
2024) (annotation added).

158. The Meta ‘285 Products provide the optimal session bitrate based at least in part on
the media-network-stability determination. Specifically, the Meta <285 Products use congestion
control to ensure that once stability is determined, the Meta 285 Products adjust the outgoing
media stream’s bitrate. For example, the Meta 285 Products use transport-wide congestion
control “a=rtcp-fb:111 transport-cc” and metrics like “totalRoundTripTime” and “packetsLost” to
determine network stability and select an appropriate sending rate. When these metrics suggest
the network can handle more data, the Meta ‘285 Products raise the bitrate; if congestion is
detected, the Meta 285 Products lower the bitrate. By considering round-trip times, packet loss,
and receiver-estimated bandwidth together, the Meta ‘285 Products use the stability assessment to
provide the optimal session bitrate to a terminal, maintaining a balance between smooth playback

and high-quality transmission.
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159. The Meta ‘285 Products provide media data to a terminal according to the optimal
session bitrate. Specifically, the Meta ‘285 Products generate detailed “outbound-rtp” statistics
that show the Meta ‘285 Products send media data at a certain bitrate to the terminal. For example,
the Meta ‘285 Products will track ‘“outbound-rtp (kind=audio, mid=0, ssrc=3724955624 ...
packetsSent ... bytesSent ...).” These metrics show that the Meta ‘285 Products transmit encoded
media packets according to a determined bitrate. Since the Meta ‘285 Products’ congestion control
algorithms have already calculated an optimal session bitrate, the presence of these “outbound-
rtp” statistics confirms that it is applying that rate in real-time, sending media data at the
appropriate levels based on current network conditions. In addition, the Meta 285 Products use
“transport-cc” to adjust the bitrate that media packets are sent. When network conditions are
favorable, the Meta ‘285 Products increase the sending rate; if the network shows signs of

congestion, the Meta 285 Products reduce the bitrate to maintain quality and stability.
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The Meta 285 Products Provide The Encoded Media Data
{Audio and Video Data) For Transmission To The Terminal And
Track “packetsSent” and “bytesSent”

kind audio
transportld TO1
codecld EIDTG'IJI1_maxavetagebitrate=2tltl[]0;maxplaybad{rat&=1EGGﬂ;minpljn
[codec] opus {111, maxaveragebitrate=20000;maxplaybackrate=16000;minptime
q.-------l-------lih-----l.

cketsSent 14853 :

cketsSent/s] 50.08178355253978 m

esSent 674169 .
bytesSent_in_bits/s] 20737.8640334356T4

kind video
transportld TO1
codecld COTO1_106_level-asymmetry-allowed=1 packetization-modes

=1

lcode::]. H264 (108, level-asymmetry-allowed=1;packetization-mode=1
(W] I--lllll---llllw--Illl..

packetsSent 82155 :
packetsSent/s i 1

[packetsS ] 2402 4TT6159468323
89764205 .

=
2650085.058600615 @

bytesSent
ytesSent_in_bits/s)

FACEBOOK MESSENGER (VIDEO CALLS), available at: https://facebook.com/messages (December
2024) (annotation added).

160. The Meta ‘285 Products maintain or incrementally increase the current bitrate when
the network is considered normal. Specifically, the Meta ‘285 Products will increase the bitrate if
the network conditions remain stable. The Meta ‘285 Products use “a=rtcp-fb:111 transport-cc,”
which shows the Meta ‘285 Products listen to continuous estimates from the receiver about
available bandwidth. If these estimates and associated metrics (like low packet loss or stable
round-trip times) show that the network can handle more data, the Meta ‘285 Products will try to
push the bitrate slightly higher over time, ensuring improved audio and video quality.

161. Meta has directly infringed and continues to directly infringe the ‘285 Patent by,

among other things, making, using, offering for sale, and/or selling technology for adaptive bitrate
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management for streaming media over packet networks, including but not limited to the Meta ‘285
Products.

162. The Meta ‘285 Products are available to businesses and individuals throughout the
United States.

163. The Meta 285 Products are provided to businesses and individuals located in this
District.

164. By making, using, testing, offering for sale, and/or selling products and services
comprising technology for adaptive bitrate management for streaming media over packet
networks, including but not limited to the Meta ‘285 Products, Meta has injured Plaintiff and is
liable to Plaintiff for directly infringing one or more claims of the ‘285 Patent, including at least
claim 2 pursuant to BE U.S.C 8 271(a).

165. To the extent applicable, the requirements of B5 U.S.C_§ 287(a) have been met
with respect to the ‘285 Patent.

166. As a result of Meta’s infringement of the ‘285 Patent, Plaintiff has suffered
monetary damages, and seek recovery in an amount adequate to compensate for Meta’s
infringement, but in no event less than a reasonable royalty for the use made of the invention by

Meta together with interest and costs as fixed by the Court.

COUNT V
INFRINGEMENT OF U.S. PATENT NoO. 8,230,105

167. Plaintiff references and incorporates by reference the preceding paragraphs of this
Complaint as if fully set forth herein.
168. Meta designs, makes, uses, sells, and/or offers for sale in the United States products

comprising streaming technology that optimizes audio-video bitrate allocation.
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169. Meta designs, makes, sells, offers to sell, imports, and/or uses the following
products: Facebook Messenger (Video Calls), Instagram (Video Calls), WhatsApp (Video Calls),
Workplace by Meta (Video Calls), and Meta Horizon Workrooms (collectively, the “Meta ‘105
Product(s)”).

170. One or more Meta subsidiaries and/or affiliates use the Meta ‘105 Products in
regular business operations.

171. The Meta ‘105 Products receive an optimal session bitrate. Specifically, the Meta
105 Products use “transport-cc” feedback messages to determine available network bandwidth.
In addition, the Meta ‘105 Products contain the following variable “a=rtcp-fb:111 transport-cc,”
which enables the Meta ‘105 Products to evaluate network conditions (e.g., congestion, packet
loss, and latency) and adjust the bitrate allocation for audio and video in real-time. The Meta ‘105
Products update bitrate targets based on continuous performance data—reflected in parameters
like “a=fmtp:111 maxaveragebitrate=20000 " for audio or the extended feedback capabilities for

video. The Meta ‘105 Products also receive a targetBitrate that is used to encode the media data.
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The Meta ‘105 Products Receive A
“targetBitrate” (Optimal Session Bitrate)

m "OT01Vv2182592259-targetBitrate": f
R RN AHEAS N RgyE a8 om0t 8 8T 11027,

"endTime": "1970-01-01T00:14:00.1082",

"statsType": "outbound-rtp",

"values":
"[2500000,2500000,2500000,2500000,2500000,2500000,2500000,2500000
2500000,2500000,2500000,2500000,2500000,2500000,2500000,2500000,2
500000,2500000,2500000, 2500000, 2500000,2500000,2500000,2500000, 25
00000,2500000,2500000,2500000,2500000,2500000,2500000,2500000,250
0000,2500000,2500000,2500000,2500000,2500000,2500000,2500000, 2500
000,2500000,2500000,2500000,2500000,2500000,2500000,2500000, 25000

FACEBOOK MESSENGER (VIDEO CALLS), available at: https://facebook.com/messages (December
2024) (annotation added).

172. The Meta ‘105 Products allocate the optimal session bitrate between audio and
video media data to produce an optimal audio bitrate and an optimal video bitrate. The Meta ‘105
Products allocate the optimal session bitrate between audio and video media data based on a metric
selected from the following: (1) a predetermined allocation, (2) a user preference, (3) an optimal
performance data, (4) privileging one type of data over the other, and (5) an amount of audio and
video media data to be provided. Specifically, the Meta ‘105 Products allocate the optimal session
bitrate between audio and video, ensuring both an optimal audio bitrate and an optimal video
bitrate. The following parameters used by the Meta ‘105 Products show the products perform fine-
grained control over audio and video streams. For instance, the Meta ‘105 Products contain an
audio configuration parameter “a=fmtp:111
maxaveragebitrate=20000;maxplaybackrate=16000; ... ” which enable the Meta ‘105 Products to
impose specific, predetermined allocations for the audio track. Similarly, the Meta ‘105 Products

use video parameters such as ‘“a=fmtp:106 level-asymmetry-allowed=1;packetization-
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mode=1;profile-level-id=42e01f;... ” to tailor video encoding strategies dynamically. Further, the
Meta ‘105 Products use feedback mechanisms like “a=rtcp-fb:111 transport-cc” to optimize how
the Meta ‘105 Products divide the available session bandwidth. If the network becomes congested,
the Meta ‘105 Products reduce video bitrate (privileging audio) or adjust bitrates based on user
preferences (e.g., a user might prefer stable audio over HD video). Additionally, user-driven
scenarios—such as when a participant wants clearer speech—can lead to increasing the relative
allocation for audio, thus demonstrating the impact of user preferences. These adaptive actions
performed by the Meta ‘105 Products show the products allocate the optimal session bitrate
between audio and video media data according to various metrics.

173. The Meta ‘105 Products encode audio and video media data according to the
optimal audio bitrate and optimal video bitrate. Specifically, the Meta ‘105 Products not only
determine optimal bitrates but also implement these targets by encoding the audio and video data.
For example, the audio configuration set by the Meta ‘105 Products “a=fmtp:111
maxaveragebitrate=20000;maxplaybackrate=16000;minptime=10;stereo=0;usedtx=1;useinban
dfec=1" specify exact parameters that the audio encoder in the Meta ‘105 Products use. This
ensures that the audio track is encoded at the chosen optimal bitrate by the Meta ‘105 Products.
Similarly, the Meta ‘105 Products use video configuration parameters like “a=fmtp:106 level-
asymmetry-allowed=1;packetization-mode=1;profile-level-id=42e01f;...” to set the video
encoder bitrate. The audio and video parameters used by the Meta ‘105 Products ensure the Meta
105 Products encode the audio and video media based on the optimal audio and video bitrates.
Moreover, the continuous feedback tracking used by the Meta ‘105 Products (“a=rtcp-fb:111
transport-cc ”’) ensures that any adjustments in network conditions or priorities translate into real-

time encoder setting changes. When bandwidth conditions change, the Meta 105 Products modify
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their encoding strategies—adjusting frame size, quality, and rate—so that the output media is

encoded at the optimal audio and video bitrates.

The Meta ‘105 Products Encode The Audio Media
Data According To The Optimal Audio Bitrate

S5 3724955624

kind audio

Fansportid ™ 4EEEEEEENEEEEEEEEEENW
codecld COTO1_11gmaxaveragebitrate=20000;maxplaybackrate=16000 :
jitter 00025155 McEEEATE EE S E N EEEEEEEER
packetslLost 147

localld OTO1A3724955624

rowndTripTime 0.081131

fractionLost 0

The Meta ‘105 Products Encode The Video Media Data
According To The Optimal Video Bitrate

= TE5670398

kind video

transportid e 41 B EEEEEEEEEEEEEEEEEEEER
codecld COTO1_106_leMel-asymmetry-allowed=1;packetization-mode=1;profile-level-id=42e01
jitter 0.010333 P esEEEEEEEEEEEEEEEEEEEEEN
packeisLost 149

localld OTO1V7T956T0398

round TripTime 0.075548

fractionLost 0

FACEBOOK MESSENGER (VIDEO CALLS), available at: https://facebook.com/messages (December
2024) (annotation added).

174. The Meta ‘105 Products provide the encoded audio and video data for transmittal
to a terminal. Specifically, the Meta ‘105 Products generate detailed ICE candidate information,
such as “a=candidate:4246889868 1 udp 41690367 157.240.22.48 54665 typ relay ”, which show
the Meta 105 Products negotiate traversal paths through network address translation and firewalls
to ensure the encoded data is transmitted. Once these network paths are established, the Meta ‘105

Products send out the encoded packets, as indicated by metrics such as “packetsSent” and
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“bytesSent”, reported in the candidate pair statistics. These metrics generated by the Meta 105

Products show the products are actively transmitting the encoded media data over networks.

The Meta ‘105 Products Provide The Encoded Media Data
{Audio and Video Data) For Transmission To The Terminal And
Track “packetsSent” and “bytesSent”

kind audio

transportld TO1

codecld COTO1_111_maxaveragebitrate=20000;maxplaybackrate=16000;minptir
=1

[codec) opus (111, maxaveragebitrate=20000;maxplaybackrate=16000;minptime

-‘IlIIIIIIIIIIIIIIJ'IIIIIIII..

cketsSent 14853 :
cketsSent/s) 50.08178355253978 m
esSent 674166 :
20737.864033435674 o

wiesSent_in_bits/s]

kind video
transportid TO1
codecld COTO1_106_level-asymmetry-allowed=1 packefization-modes

od H264 (108, level-asymmetry-allowed=1;packetization-mode=1
o Ec:].
1-- I--llll....llll1§...lll..

N
packetsSent 82155 -
|
[packetsSent/s] 262 4776150468323
89764205 .

2650985.058600615 @

bytesSent
tesSent_in_bits/s]

FACEBOOK MESSENGER (VIDEO CALLS), available at: https://facebook.com/messages (December
2024) (annotation added).

175. Meta has directly infringed and continues to directly infringe the ‘105 Patent by,
among other things, making, using, offering for sale, and/or selling streaming technology that
optimizes audio-video bitrate allocation, including but not limited to the Meta ‘105 Products.

176. The Meta ‘105 Products are available to businesses and individuals throughout the

United States.
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177. The Meta 105 Products are provided to businesses and individuals located in this
District.

178. By making, using, testing, offering for sale, and/or selling products and services
comprising streaming technology that optimizes audio-video bitrate allocation, including but not
limited to the Meta ‘105 Products, Meta has injured Plaintiff and is liable to Plaintiff for directly
infringing one or more claims of the <105 Patent, including at least claim 16 pursuant to B5 U.S.C]
E271(a).

179. To the extent applicable, the requirements of B5 U.S.C._§ 287(a) have been met
with respect to the ‘105 Patent.

180. As a result of Meta’s infringement of the ‘105 Patent, Plaintiff has suffered
monetary damages, and seek recovery in an amount adequate to compensate for Meta’s
infringement, but in no event less than a reasonable royalty for the use made of the invention by

Meta together with interest and costs as fixed by the Court.

CouNT VI
INFRINGEMENT OF U.S. PATENT NO. 8,769,141

181. Plaintiff references and incorporates by reference the preceding paragraphs of this
Complaint as if fully set forth herein.

182. Meta designs, makes, uses, sells, and/or offers for sale in the United States products
comprising technology for encoding media data using optimal audio and video bitrates and
multiplexing the data for transmission.

183. Meta designs, makes, sells, offers to sell, imports, and/or uses the following
products: Facebook Messenger (Video Calls), Instagram (Video Calls), WhatsApp (Video Calls),
Workplace by Meta (Video Calls), and Meta Horizon Workrooms (collectively, the “Meta ‘141

Product(s)”).
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184. One or more Meta subsidiaries and/or affiliates use the Meta ‘141 Products in
regular business operations.

185. The Meta ‘141 Products receive media data that includes audio media and video
media data. Specifically, the Meta ‘141 Products generate Session Description Protocol (SDP)
records that show the Meta ‘141 Products’ use of specific codecs for both audio transmission (e.g.,
Opus codec at 48000Hz) and video transmission (e.g., H.264 codec). The Meta ‘141 Products use
feedback parameters (“rtcp-fb™) for both audio and video streams which show the Meta ‘141
Products receives and processes audio and video data. In addition, the Meta ‘141 Products, upon
receiving video and media data, will create distinct audio and video tracks, each with unique
identifiers and hardware associations. For example, the Meta ‘141 Products will generate a video
track with an ID (e.g., “531d7605-997f-4f02-9e32-d82e7e874340”) and an audio track with an ID

(e.g., “86de80f5-e211-4e72-9cf5-de8eb766b226™).
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kind video
fransportld T
jitter 0.017
PEkEtSILG.St----....----....----....----....----.
- frackidentifier ffdec31a-855f-4510-9744-3034cdB41 cﬂcs
Irﬁf----llIl----llll----llql----llll----lll
packetsReceived 4579
kind audio
transportld T01
CITO1_111_maxaveragebitrate=20000:maxg
codechd nbandfec=1
opus (111, maxaveragebitrate=20000;maxpl
[codec] bandfec=1)
jitter 0.01
packetsLost 134

iﬂi}rﬂuudl-I-lllllI--llIll--.ﬂfllll---lllll---lI

m| trackldentifier b5d8aTTa-Tcdb-db3e-a29a-2249558ded 62

FACEBOOK MESSENGER (VIDEO CALLS), available at: https://facebook.com/messages (December
2024) (emphasis added).

186. The Meta ‘141 Products receive an optimal session bitrate. Specifically, the Meta
‘141 Products use “transport-cc” feedback messages to determine available network bandwidth.
In addition, the Meta ‘141 Products contain the following variable “a=rtcp-fb:111 transport-cc”
which enables the Meta ‘141 Products to evaluate network conditions (e.g., congestion, packet
loss, and latency) and adjust the bitrate allocation for audio and video in real-time. The Meta ‘141
Products update bitrate targets based on continuous performance data—reflected in parameters
like “a=fmtp:111 maxaveragebitrate=20000 " for audio or the extended feedback capabilities for

video. The Meta ‘141 Products also receive a targetBitrate that is used to encode the media data.
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The Meta ‘141 Products Receive A
“targetBitrate” (Optimal Session Bitrate)

&
-

m "OT01Vv2182992259-targetBitrate": B
CE AR AR N ROy E a8 aom sn 98T 110z,
"endTime": "1970-01-01T700:14:00.1082",
"statsType": "outbound-rtp",
"values":
"[2500000,2500000,2500000,2500000,2500000,2500000,2500000,2500000

2500000,2500000,2500000,2500000,2500000,2500000,2500000, 2500000, 2
500000,2500000,2500000,2500000,2500000,2500000,2500000,2500000, 25
0000,2500000,2500000,2500000,2500000,2500000,2500000,2500000, 2500
000,2500000,2500000,2500000,2500000,2500000,2500000,2500000, 25000

FACEBOOK MESSENGER (VIDEO CALLS), available at: https://facebook.com/messages (December
2024) (annotation added).

187. The Meta ‘141 Products allocate the optimal session bitrate between audio and
video media data to produce an optimal audio bitrate and an optimal video bitrate. The Meta ‘141
Products allocate the optimal session bitrate between audio and video media data using parameters
that constrain the audio bitrates: “a=fmtp:111 maxaveragebitrate=20000.” This parameter places
a specific maximum average bitrate on the audio stream, allocating a portion of the overall
bandwidth to audio. Similarly, video parameters used by the Meta ‘141 Products used with
“transport-cc” enable the Meta ‘141 Products to allocate video bitrates. The combination of
constraints and feedback are used by the Meta ‘141 Products to balance audio and video bitrates,
giving one priority over the other, depending on network conditions.

188. The Meta ‘141 Products encode the audio data using an optimal audio bitrate.
Specifically, the Meta ‘141 Products utilize the Opus codec and session description protocol
parameters to encode audio data at an optimal bitrate. For example, the Meta ‘141 Products use
codec parameters for audio such as “a=fmtp:111  maxaveragebitrate=20000;

maxplaybackrate=16000; minptime=10; stereo=0; usedtx=1; useinbandfec=1.” The Meta ‘141
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Products enable setting an audio encoding parameter (e.g., maxaveragebitrate=20000) that ensures
the Meta ‘141 Products’ audio encoder does not exceed a certain average bitrate. The Meta ‘141
Products also use discontinuous transmission and forward error correction using the usedtx=1 and

useinbandfec=1 parameters to encode audio data using an optimal audio bitrate.

The Meta ‘141 Products Encode The Audio Media
Data According To The Optimal Audio Bitrate

s&re 3724855624

kind audio

ransporiid To1 4UEEEEEEEEEEEEEEEEN
codecld COTO1_11gmaxaveragebitrate=20000;ma xplaybackrateﬂﬁmm[:
jitter 00025105 TE E E E N E NN EEEEEN
packetsLost 147

localld OTO1A3T 24955624

round TripTime D081

fractionLost 0

FACEBOOK MESSENGER (VIDEO CALLS), available at: https://facebook.com/messages (December
2024) (annotation added).

189. The Meta 141 Products encode the video data using an optimal video bitrate.
Specifically, the Meta ‘141 Products set parameters including
“encoderlmplementation=OpenH264” and “targetBitrate=2500000,” to select a specific video
encoder and set a target bitrate based on network conditions. Additionally, the Meta ‘141 Products
use feedback mechanisms (e.g., “a=rtcp-fb:106 transport-cc) to monitor bandwidth availability,
packet loss, and latency that are then used to set the video encoding bitrate. Further, the Meta ‘141
Products use parameters such as “framesEncoded,” “keyFramesEncoded,” “totalEncodeTime,”
and “gpSum” to set and use an optimal video encoding bitrate. As bandwidth fluctuates, the Meta
‘141 Products will reduce the frame rate, lower the quantization parameter, and update the
encoder’s targetBitrate. When the network improves, the Meta ‘141 Products will increase the

video encoding bitrate.
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The Meta ‘141 Products Encode The Video Media Data
According To The Optimal Video Bitrate

kind video
EEEEEEEEEEEEEEEEEEEEEEER

tfransportld T

codecld EPTU1_1UE_Ie-.'el-asymmetr_..r-alln-.-aed=1:packetizatic-n-rmde=

[codec] |1-Ij'.164 {106, level-asymmetry-allowed=1,packetization-mode=1

packetsSent . 82155

[packetsSent/s] 292 4776159468323

bytesSent 89784205

[bytesSent_in_bits/s) 2650985.058600615

mediaSourceld SVa

remoteld RIVT95670398

mid 1

retransmittedPacketsSent g2

[retransmittedPacketsSent/s] 0

headerBytesSent 1629200

[headerBytesSent_in_bits/s) 46796.418551493174

retransmittedBytesSent 323258

[;e1r.anirn.i11e-dﬂa'tiss-en£_i=_ilbs.-'5]. EEE Il.j EEEEEEB

targetBitrate 2500000
F#a;EgEgu,deﬁlll------ll1%g---ll

FACEBOOK MESSENGER (VIDEO CALLS), available at: https://facebook.com/messages (December
2024) (annotation added).

190. The Meta 141 Products multiplex the encoded audio media data and the encoded
video media data. The Meta ‘141 Products use “BUNDLE,” which allows multiple media streams
(audio and video) to be sent over a single transport connection: “a=group:BUNDLE 01 2.” In
addition, the Meta 141 Products use “a=rtcp-mux’ to multiplex the audio and video data across a

common RTCP channel.
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. i "
1S1ze: O }",
"rtcConfiguration": "{ icgSeIvers: |Stun:sStun.ibsSbx.com:32/8, (////

/ bundlePolicy: max-compat,

turn:157.240.22.48:40003?trgnsport=udp, turn:157.240.22.48:3479?
transport=tcp, turn:157.24(.22.48:8080?transport=tcp,
turn: [2a03:2880:£231:c0: fg€e:b00c:0:553e] :400032transport=udp,
turn: [2a03:2880:£231:c0: fAce:b00c:0:553¢e] :3479?transport=tcp
turn: [2a03:2880:£231:c0: face:b00c:0:553e]:80802txransport=t£p],
iceTransportPolicy: all,| bundlePolicy: max—compat, |rtc Policy:
require, iceCandidatePodlsSize: 0 }",
"stats": {
"P-dataChannelsOpened": ({
"startTime": "1970-01-01T00:08:03.110z",
"endTime" : "1970-01-01T00:18:24.1092"J
"statsType": "peer—connection",
"values":

FACEBOOK MESSENGER (VIDEO CALLS), available at: https://facebook.com/messages (December
2024) (emphasis added).

191. The Meta ‘141 Products provide the encoded audio and video data for transmittal
to a terminal. Specifically, the Meta ‘141 Products generate detailed ICE candidate information,
such as “a=candidate:4246889868 1 udp 41690367 157.240.22.48 54665 typ relay ”, which show
the Meta 141 Products negotiate traversal paths through network address translation and firewalls
to ensure the encoded data is transmitted. Once these network paths are established, the Meta ‘141
Products send out the encoded packets, as indicated by metrics such as “packetsSent” and
“bytesSent ”, reported in the candidate pair statistics. These metrics generated by the Meta 141

Products show the products are actively transmitting the encoded media data over networks.
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The Meta ‘141 Products Provide The Encoded Media Data
{Audio and Video Data) For Transmission To The Terminal And
Track “packetsSent” and “bytesSent”

kind audio
transportid TO1
codecld COT01_111_maxaveragebitrate=20000;maxplaybackrate= 16080, minptin

[codec] opus (111, maxaveragebitrate=20000;maxplaybackrate=1600{gminptime

enssmnsnnnnunnnnndnnnnnnny
cketsSent 14853

cketsSent's] 50.08178355253978
esSent 874169 =
wiesSent_in_bits/s) 20737.864933435574 w

kind video
transpartld TO1
codecld COTO1_106_level-asymmetry-allowed=1 packetization-modes

od H264 (1086, level-asymmetry-allowed=1;packetization-mode=1
= Ec:].
lll --Illlll---llll1y---lll|‘

packetsSent 82155 a
[

packetsSent's 4 1

[packetsS ] 292 4776159468323

89764205 -

]
2650085.058600615 @

bytesSent
tesSent_in_bits/s)

FACEBOOK MESSENGER (VIDEO CALLS), available at: https://facebook.com/messages (December
2024) (annotation added).

192. Meta has directly infringed and continues to directly infringe the ‘141 Patent by,
among other things, making, using, offering for sale, and/or selling technology for encoding media
data using optimal audio and video bitrates and multiplexing the data for transmission, including
but not limited to the Meta ‘141 Products.

193. The Meta ‘141 Products are available to businesses and individuals throughout the
United States.

194. The Meta 141 Products are provided to businesses and individuals located in this

District.
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195. By making, using, testing, offering for sale, and/or selling products and services
comprising technology for encoding media data using optimal audio and video bitrates and
multiplexing the data for transmission, including but not limited to the Meta ‘141 Products, Meta
has injured Plaintiff and is liable to Plaintiff for directly infringing one or more claims of the ‘141
Patent, including at least claim 20 pursuant to B5 U.S.C. 8§ 271(a).

196. To the extent applicable, the requirements of B5 U.S.C._§ 287(a) have been met
with respect to the ‘141 Patent.

197. As a result of Meta’s infringement of the ‘141 Patent, Plaintiff has suffered
monetary damages, and seek recovery in an amount adequate to compensate for Meta’s
infringement, but in no event less than a reasonable royalty for the use made of the invention by

Meta together with interest and costs as fixed by the Court.

CounNT VII
INFRINGEMENT OF U.S. PATENT NO. 10,412,388

198. Plaintiff references and incorporates by reference the preceding paragraphs of this
Complaint as if fully set forth herein.

199. Meta designs, makes, uses, sells, and/or offers for sale in the United States products
comprising technology for video compression using adaptive re-quantization using extracted and
derived quantization parameters.

200. Metadesigns, makes, sells, offers to sell, imports, and/or uses products that perform
encoding of media data in compliance with the H.265 High Efficiency Video Coding (HEVC)
compression standard, including but not limited to Meta Quest Devices and Instagram Reels
(collectively, the “Meta 388 Product(s)”).

201. Meta designs, makes, sells, offers to sell, imports, and/or uses Meta 388 Products

that comply with the H.265 video encoding standard. The Meta 388 Products perform video
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processing compliant with the H.265 High Efficiency Video Coding (HEVC) standard.

Specifically, the Meta <388 Products perform HEVC encoding.

Resolution

The minimal resolution suggested by Meta is 3840 x 3840 px for stereoscopic content and 3840 x 1920 px
for monoscopic content, which is much higher than earlier generations or mobile devices.

H265 Video Codec Settings

Video Codec — Meta Quest devices support H264(AVC) and H265(HEVC) codecs, however given that they
require resolutions above 3840 px, we strongly recommend H265 due to the high encoding efficiency it has
when comparing it to H264.

Gabriel Davila Revelo, Encoding VR and 360 Immersive Video for Meta Quest Headsets,
BiTMOVIN DEVELOPERS BLOG (November 14, 2023), available at: https://bitmovin.com/blog/best-
encoding-settings-meta-vr-360-headsets (annotation added).

Video specifications

Video format specifications for reels on Apple (i0S) and Google (Android) are listed below:

Up to :90 seconds (less than 90 seconds is also ok, can be as short as :03 seconds)

« Recommended video support: HDR (please note that certain creative effects are not
yet available for HDR creations and may not be supported)

« Recommended format: . mp4
« Recommended resolution: 1080p
« Upload aspect ratio: 9:16

‘lI-----llI-----llI-----llI-----lll-----lll----.l

e Recommended video codec: H.264, H.265

4upEmEm

« Supported video codec: H.264, H.265, VP9, AV1

« Recommended frame rate: 24FPS - 60FPS

Requirements for Facebook Reels, META BusINESS HELP CENTER, available at:
https://www.facebook.com/business/help/1197310377458196 (last visited December 2024)
(emphasis added).
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202. One or more Meta subsidiaries and/or affiliates use the Meta ‘388 Products in
regular business operations.

203. The Meta 388 Products identify an initial quantization parameter employed to
compress a previously decoded frame.

204. The Meta ‘388 Products, as part of the encoding process use an initial quantization
parameter (QP) for encoding each frame or coding unit (CU). In conforming to the HEVC
standard, the Meta ‘388 Products must set an initial QP value that serves as the baseline for
encoding the decoded frame.

205. The Meta ‘388 Products calculate a delta quantization parameter as influenced by
the initial quantization parameter, where the function is designed to yield this delta parameter at
least in part to achieve a bitrate reduction while sustaining a given quality threshold.

206. The Meta ‘388 Products calculate a delta QP based on the initial quantization
parameter. This function aims to minimize bitrate while retaining the required video quality.

207. The Meta ‘388 Products ascertain a subsequent quantization parameter for the
purpose of compressing the decoded frame, based on both the initial and delta quantization
parameters.

208. The Meta ‘388 Products determine a second quantization parameter using the initial
QP and the delta QP. The Meta ‘388 Products calculate the second quantization parameter as QP1
+ Delta QP. This second quantization parameter is the one used for encoding either the entire
frame or specific coding units within the frame.

209. The Meta ‘388 Products compress the decoded frame utilizing the second

guantization parameter.
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210. The Meta ‘388 Products encode the video frames using the newly derived second
quantization parameter.

211. By complying with the HEVC standard, the Meta ‘388 Products necessarily
infringe the 388 patent. Mandatory sections of the HEVC standard require the elements required
by certain claims of the ‘388 Patent, including but not limited to claim 1. High Efficiency Video
Coding, Series H: Audiovisual And Multimedia Systems: Infrastructure Of Audiovisual Services
— Coding Of Moving Video Rec. ITU-T H.265 (August 2021). The following sections of the
HEVC Standard are relevant to Meta’s infringement of the ‘388 Patent: “7.3.2.2.3 Sequence
parameter set screen content coding extension syntax;” “7.3.8.4 Coding quadtree syntax;”
7.3.8.14 Delta QP syntax;” “7.4.3.3.1 General picture parameter set RBSP semantics;” “7.4.7.1
General slice segment header semantics;” “7.4.9.14 Delta QP semantics;” “8.6.1 Derivation
process for quantization parameters;” and “9.3.3.10 Binarization process for cu_qp_delta_abs.”

212.  All implementations of the HEVC standard necessarily infringe the <388 Patent as
every implementation of the standard requires compliant devices to carry out the following: Each
frame or coding unit (CU) is encoded using a pre-defined initial Quantization Parameter (QP)
which serves as a baseline for various optimizations. The standard mandates that a first QP (QP1)
be identified before any encoding can occur. The Meta ‘388 Products are, therefore, required to
have mechanisms to set this initial QP1 for the to-be-encoded (or re-encoded) frame. Further, the
HEVC standard sets out a structured way to adjust this initial QP based on a delta value. The
objective of introducing a delta QP is generally to adapt to the complexity variations within a video
sequence and to optimize rate-distortion performance. The HEVC encoding standard sets forth
calculating a new QP (QP2) after determining the delta QP. This is done by adding the initial QP

(QP1) and the delta QP. This step is essential for maintaining granular control over the rate-
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distortion tradeoff during encoding. Finally, the final encoding of the frame or CU takes place
using QP2. The HEVC standard specifies that this is a requisite step for the encoding process to
be considered compliant. The Meta 388 Products must, therefore, encode frames using this newly
computed QP2 to meet the standard’s rate and quality stipulations.

213. Meta has directly infringed and continues to directly infringe the ‘388 Patent by,
among other things, making, using, offering for sale, and/or selling technology for video
compression using adaptive re-quantization using extracted and derived quantization parameters,
including but not limited to the Meta ‘388 Products.

214. The Meta ‘388 Products are available to businesses and individuals throughout the
United States.

215. The Meta ‘388 Products are provided to businesses and individuals located in this
District.

216. By making, using, testing, offering for sale, and/or selling products and services
comprising technology for video compression using adaptive re-quantization using extracted and
derived quantization parameters, including but not limited to the Meta ‘388 Products, Meta has
injured Plaintiff and is liable to Plaintiff for directly infringing one or more claims of the ‘388
patent, including at least claim 1 pursuant to BS U.S.C._§ 271(a).

217. To the extent applicable, the requirements of B5_U.S.C._§ 287(a) have been met
with respect to the ‘388 Patent.

218. As a result of Meta’s infringement of the ‘388 Patent, Plaintiff has suffered
monetary damages, and seek recovery in an amount adequate to compensate for Meta’s
infringement, but in no event less than a reasonable royalty for the use made of the invention by

Meta together with interest and costs as fixed by the Court.
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CounT VIII
INFRINGEMENT OF U.S. PATENT NO. 9,894,361

219. Plaintiff references and incorporates by reference the preceding paragraphs of this
Complaint as if fully set forth herein.

220. Meta designs, makes, uses, sells, and/or offers for sale in the United States products
containing technology for quality-aware video optimization.

221. Meta designs, makes, sells, offers to sell, imports, and/or uses that perform
encoding of media data in compliance with the H.265 High Efficiency Video Coding (HEVC)
compression standard, including but not limited to Meta Quest Devices and Instagram Reels
(collectively, the “Meta 361 Product(s)”).

222. One or more Meta subsidiaries and/or affiliates use the Meta ‘361 Products in
regular business operations.

223. Meta designs, makes, sells, offers to sell, imports, and/or uses Meta ‘361 Products
that comply with the H.265 video encoding standard. The Meta ‘361 Products perform video
processing compliant with the H.265 High Efficiency Video Coding (HEVC) standard.

Specifically, the Meta <361 Products perform HEVC encoding.
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Resolution

The minimal resolution suggested by Meta is 3840 x 3840 px for stereoscopic content and 3840 x 1920 px
for monoscopic content, which is much higher than earlier generations or mobile devices.

H265 Video Codec Settings

Video Codec - Meta Quest devices support H264(AVC) and H265(HEVC) codecs, however given that they
require resolutions above 3840 px, we strongly recommend H265 due to the high encoding efficiency it has
when comparing it to H264.

Gabriel Davila Revelo, Encoding VR and 360 Immersive Video for Meta Quest Headsets,
BiTMOVIN DEVELOPERS BLOG (November 14, 2023), available at: https://bitmovin.com/blog/best-
encoding-settings-meta-vr-360-headsets (annotation added).

Video specifications

Video format specifications for reels on Apple (i0S) and Google (Android) are listed below:

s Up to :90 seconds (less than 90 seconds is also ok, can be as short as :03 seconds)

+« Recommended video support: HDR (please note that certain creative effects are not
yet available for HDR creations and may not be supported)

s« Recommended format: . mp4
+ Recommended resolution: 1080p
« Upload aspect ratio: 9:16

4 I EFEEEEEENEEE NN EEEENEE S EEEEEEEEENEEEEEEEEEEEN,

« Recommended video codec: H.264, H.265

4pmmmEm

» Supported video codec: H.264, H.265, VP9, AV1

e Recommended frame rate: 24FPS - 60FPS

Requirements for Facebook Reels, META BusINESS HELP CENTER, available at:
https://www.facebook.com/business/help/1197310377458196 (last visited December 2024)
(emphasis added).

224.  The Meta 361 Products unpack a compressed video frame from a series containing

multiple video frames.

75



Case 1:24-cv-01409-UNA  Document 1  Filed 12/23/24 Page 76 of 91 PagelD #: 76

225. The Meta ‘361 Products take an encoded video frame as input. This frame is one
in a series that consists of multiple frames. The encoded frame is then passed through a decoding
pipeline by the Meta 361 Products. The Meta 361 Products use inverse quantization and inverse
DCT (Discrete Cosine Transform) functions, to revert the video data to a decompressed state
suitable for further manipulation.

226. The Meta ‘361 Products obtain an initial Quantization Parameter (QP) from the
unpacked video frame, where this initial QP is indicative of the quantization configurations
initially applied to compress the video frame.

227. The Meta ‘361 Products extract a first Quantization Parameter (QP) from the video
frame metadata or from the bitstream itself. This first QP reflects the quantization settings initially
applied during the original encoding. This first QP is read from the slice header or similar control
structures and used to modulate the quantization matrices in the decoding process.

228. The Meta ‘361 Products calculate a delta QP influenced by the initial QP.

229.  Upon acquiring the first QP, a delta QP is calculated by the Meta ‘361 Products.
This delta QP value is computed through a set of heuristic functions to optimize for certain
objectives like bitrate reduction, video quality, or computational efficiency. The delta QP acquired
by the Meta ‘361 Products is a function of the first QP and other parameters, such as frame type
(I-frame, P-frame, etc.).

230. The Meta ‘361 Products derive an inflation factor through comparing the total byte
size of video frames after and before decompression, where both the newly received compressed

frame and those previously decompressed belong to the same series of multiple video frames.
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231. The Meta ‘361 Products compute an inflation adjustment factor based on the total
byte size of previously decompressed frames and those frames post-compression. This comparison
aids in estimating the compression efficiency.

232. The Meta ‘361 Products acquire a subsequent QP influenced by both the delta QP
and the inflation factor, wherein this subsequent QP is indicative of the quantization configurations
to be applied for recompressing the unpacked frame.

233. The second QP is then acquired by the Meta ‘361 Products by combining the
calculated delta QP and the inflation adjustment. This second quantization parameter acquired by
the Meta ‘361 Products aims to balance the trade-offs between quality and bitrate, taking into
account the information gleaned from previous frames as indicated by the inflation adjustment.

234. The Meta ‘361 Products compress the unpacked video frame utilizing the
subsequent QP.

235. The decompressed video frame is re-encoded based on the second QP by the Meta
‘361 Products. The frame is then serialized into a bitstream and packaged with appropriate headers
and metadata for transmission or storage.

236. Meta has directly infringed and continues to directly infringe the ‘361 patent by,
among other things, making, using, offering for sale, and/or selling technology for quality-aware
video optimization, including but not limited to the Meta ‘361 Products.

237. The Meta ‘361 Products are available to businesses and individuals throughout the
United States.

238. The Meta ‘361 Products are provided to businesses and individuals located in this

District.
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239. By making, using, testing, offering for sale, and/or selling products and services
comprising technology for quality-aware video optimization, including but not limited to the Meta
‘361 Products, Meta has injured Plaintiff and is liable to Plaintiff for directly infringing one or
more claims of the ‘361 Patent, including at least claim 10 pursuant to B5 U.S.C. & 271(a).

240. To the extent applicable, the requirements of B5_U.S.C._§ 287(a) have been met
with respect to the ‘361 Patent.

241. As a result of Meta’s infringement of the ‘361 Patent, Plaintiff has suffered
monetary damages, and seek recovery in an amount adequate to compensate for Meta’s
infringement, but in no event less than a reasonable royalty for the use made of the invention by

Meta together with interest and costs as fixed by the Court.

COUNT IX
INFRINGEMENT OF U.S. PATENT N0O. 10,123,015

242. Plaintiff references and incorporates by reference the preceding paragraphs of this
Complaint as if fully set forth herein.

243. Meta designs, makes, uses, sells, and/or offers for sale in the United States products
comprising technology for optimizing encoded video streams by tailoring quality settings for
macroblocks.

244. Meta designs, makes, sells, offers to sell, imports, and/or uses the Meta Scalable
Video Processor (“MSVP”) and Meta products and services that use MSVP for video encoding
and/or transcoding (collectively, the “Meta ‘015 Product(s)”).

245.  One or more Meta subsidiaries and/or affiliates use the Meta ‘015 Products in
regular business operations.

246. The Meta ‘015 Products optimize encoded video streams comprised of video

frames. Each video frame is comprised of a plurality of macroblocks.
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247. The Meta ‘015 Products receive information for a macroblock of a video frame of
the encoded video stream. Specifically, in video encoding, frames are divided into macroblocks.
When MSVP “transcodes,” it starts by receiving an already encoded video stream (for example,
H.264 or VP9). As part of decoding, the Meta ‘015 Products processes information at the

macroblock or block level to reconstruct the image.

The Meta ‘015 Products Receive Information For A Macroblock
Of A Video Frame Of The Encoded Video Stream.

Transcoder Pipeline

XCODER IPs

AHB BUS - CFG TRAFFIC

[
LT

DECODER

L

loannis Katsavounidis and Harikrishna Reddy, MSVP: Meta’s Scalable Video Processor, META
@ScALE ~ CONFERENCE PRESENTATION (May 18, 2023), available at:
https://www.youtube.com/watch?v=J]-sys8b3WhuU.

248. The Meta ‘015 Products extract a first quantization parameter corresponding to
quantization settings originally used for compressing the macroblock. Specifically, the original
encoding process of the input video contains quantization parameters (QP) to compress each

macroblock. This QP value is embedded in the compressed bitstream as part of the video encoding

syntax. When the Meta ‘015 Products decode the input, the Meta ‘015 Products interpret these
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parameters to correctly reconstruct the image - extracting the original QP settings used in the input

bitstream’s compression step.

The Meta ‘015 Products Extract Quantization Parameters Originally Used For
Compressing The Macroblock. The Meta ‘015 Products Perform Adaptive
Quantization & Spatial Adaption Of Quantization Parameters.
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Figure 8. Encoder frame level control

H.M. Reddy et al, Efficient Video Processing at Scale Using MSVP, SPIE 12674, APPLICATIONS
OF DIGITAL IMAGE PROCESSING XLV (October 4, 2023) (emphasis added).

249. The Meta ‘015 Products determine, using the received information, motion vector

information for at least one motion vector associated with the macroblock that indicates a location

of at least one prediction block within the video frame or another video frame which was subtracted

from the macroblock prior to encoding. Specifically, the Meta ‘015 Products, during decoding,

obtain motion vectors from the compressed bitstream to reconstruct the frame. The motion vector

information is used by the Meta ‘015 Products to locate the appropriate reference area that was

originally subtracted from the macroblock befo

re encoding.
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The Meta ‘015 Products Determine Motion Vector Information
For At Least One Motion Vector Associated With A Macroblock
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H.M. Reddy et al, Efficient Video Processing at Scale Using MSVP, SPIE 12674, APPLICATIONS
OF DIGITAL IMAGE PROCESSING XLVI (October 4, 2023) (emphasis added).

250. The Meta ‘015 Products compute a second quantization parameter for re-encoding
the macroblock, the second quantization parameter is based in part on the first quantization
parameter and the motion vector information. Specifically, the Meta ‘015 Products use adaptive
quantization and rate-distortion optimization (RDO), which involve calculating a suitable new QP
value. This new QP (the second quantization parameter) is based on the originally extracted QP

and motion vectors information (as well as other spatial and temporal complexities of the video).

Key frame and sub-GOP decisions are decided based on the complexity of the video. For example, it is more
efficient to encode a lesser number of B-frames in between 2 P frames in high motion scenes. In addition to
EE N IS S E NN NN NN S ESEE NN NN NN EE NN NN EE N NN NSNS EEERENENEEEEEENEEREEREEW
frame type, frame QP is derived based on the correlation strength in the referencing structure. On top of the
frame QP variations, spatial and temporal changes to QP are applied. In essence, back-propagation on the
reference tree is used to identify important blocks in each of the reference frames in the lookahead buffer. The

accumulated reference importance of the to-be coded frame is modulated to control the AQP of each block.
AN I IS E NN NN NN IS SN SN NS NN NN NSNS E NSNS NN EE NN NN EEEEES

Sasnnnns?

M. Reddy et al, Efficient Video Processing at Scale Using MSVP, SPIE 12674, APPLICATIONS OF
DIGITAL IMAGE PROCESSING XLVI (October 4, 2023) (emphasis added).
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251. The Meta ‘015 Products re-encode the macroblock based on the second
quantization parameter. Specifically, the Meta ‘015 Products, after generating the original QP,
motion vectors, and frame-level data, apply these parameters to the hardware encoding pipeline.
The Meta ‘015 Products use rate-distortion optimization and mode decision processes to determine
the best way to encode each macroblock. The second QP, derived from the earlier steps, guides
how much compression is applied. The Meta ‘015 Products re-encode each macroblock with the

second QP to produce a new encoded video stream.

Second QP Value With The Second Pass Encoder

The Meta ‘015 Products Re-Encode The Macroblock Using The ‘
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Figure 8. Encoder frame level control

H.M. Reddy et al, Efficient Video Processing at Scale Using MSVP, SPIE 12674, APPLICATIONS
OF DIGITAL IMAGE PROCESSING XLV (October 4, 2023) (emphasis added).

252.  The Meta ‘015 Products transmit the re-encoded macroblock to a user device.

253. Meta has directly infringed and continues to directly infringe the ‘015 Patent by,
among other things, making, using, offering for sale, and/or selling technology for optimizing
encoded video streams by tailoring quality settings for macroblocks, including but not limited to

the Meta 015 Products.
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254. The Meta ‘015 Products are available to businesses and individuals throughout the
United States.

255. The Meta ‘015 Products are provided to businesses and individuals located in this
District.

256. By making, using, testing, offering for sale, and/or selling products and services
comprising technology for optimizing encoded video streams by tailoring quality settings for
macroblocks, including but not limited to the Meta ‘015 Products, Meta has injured Plaintiff and
is liable to Plaintiff for directly infringing one or more claims of the ‘015 patent, including at least
claim 1 pursuant to Bo U.S.C. 8 271(a).

257. To the extent applicable, the requirements of B5_U.S.C.§ 287(a)] have been met
with respect to the ‘015 Patent.

258. As a result of Meta’s infringement of the ‘015 Patent, Plaintiff has suffered
monetary damages, and seek recovery in an amount adequate to compensate for Meta’s
infringement, but in no event less than a reasonable royalty for the use made of the invention by

Meta together with interest and costs as fixed by the Court.

COUNT X
INFRINGEMENT OF U.S. PATENT NO. 9,621,896

259. Plaintiff references and incorporates by reference the preceding paragraphs of this
Complaint as if fully set forth herein.

260. Meta designs, makes, uses, sells, and/or offers for sale in the United States products
comprising technology for optimizing encoded video streams by tailoring quality settings for

macroblocks.
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261. Meta designs, makes, sells, offers to sell, imports, and/or uses the Meta Scalable
Video Processor (“MSVP”) and Meta products and services that use MSVP for video encoding
and/or transcoding (collectively, the “Meta ‘896 Product(s)”).

262. One or more Meta subsidiaries and/or affiliates use the Meta ‘896 Products in
regular business operations.

263. The Meta ‘896 Products optimize on a macroblock-level encoded video streams
that are made up of video frames. Each video frame comprises a plurality of macroblocks, which
in turn are comprised of a plurality of pixels.

264. The Meta ‘896 Products receive an encoded macroblock. Specifically, the Meta
‘896 products receive a fully encoded video stream in formats like H.264, HEVC, or VP9. Each
video stream is composed of encoded frames, and frames are composed of encoded blocks
(macroblocks). As part of the decoding process, the Meta ‘896 Products receive these encoded

macroblocks
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The Meta ‘896 Products Receive Encoded Macroblocks As
Part Of The Transcoding Data Flow

Transcoder Accelerator: Data Flow

Efficient Video Processing at Scale Using MSVP, SPIE OpTICS AND PHOTONICS CONFERENCE 2023
(August 23, 2023), available at: https://www.spiedigitallibrary.org/conference-proceedings-of-
spie/12674/1267414 (annotation added).

265. The Meta ‘896 Products decode the encoded macroblocks. Specifically, the Meta
‘896 products include a hardware video decoder IP block capable of decoding input bitstreams.

During the decoding process the Meta ‘896 Products read and extract their syntax elements (like

quantization parameters, motion vectors, and transform coefficients) for the received macroblocks.

85



Case 1:24-cv-01409-UNA Document 1  Filed 12/23/24 Page 86 of 91 PagelD #: 86

The Meta ‘896 Products Decode The Received
Macroblocks Using The Transcoder HW And Extract A
First Quantization Parameter

Transcoder HW IPs

Efficient Video Processing at Scale Using MSVP, SPIE OPTICS AND PHOTONICS CONFERENCE 2023
(August 23, 2023), available at: https://www.spiedigitallibrary.org/conference-proceedings-of-
spie/12674/1267414 (annotation added).

266. The Meta ‘896 Products extract a first quantization parameter, wherein the first
quantization parameter corresponds to quantization settings originally used for compressing the
encoded macroblock. Specifically, the Meta ‘896 Products read the syntax elements in the
encoded macroblocks, including quantization parameters used during the original encoding. The

original QP values are part of the compressed bitstream syntax that is extracted by the Meta ‘896

Products.
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The Meta ‘896 Products Extract Quantization Parameters
Originally Used For Compressing The Macroblock.
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Figure 8. Encoder frame level control

H.M. Reddy et al, Efficient Video Processing at Scale Using MSVP, SPIE 12674, APPLICATIONS
OF DIGITAL IMAGE PROCESSING XLV (October 4, 2023) (annotation added).

267. The Meta ‘896 Products determine first and second thresholds as a function of past
input quantization parameters, wherein the past input quantization parameters correspond to
quantization settings originally used for compressing a plurality of previously received encoded
macroblocks. Specifically, the Meta ‘896 Products use two-pass / multi-pass encoding that collects
statistics (like motion complexity, bit usage, and previous frame QPs during encoding). These

past QP values are used to determine thresholds.

Key frame and sub-GOP decisions are decided based on the complexity of the video. For example, it is more
efficient to encode a lesser number of B-frames in between 2 P frames in high motion scenes. In addition to
LA A B B BN N NN NN NN NN NN NN R NN NERNRNRHNSNNSERNRENRNRSNHESRNERENRNNERNRNRENRSN NN ]
: frame type, frame QP is derived based on the correlation strength in the referencing structure. On top of the
: frame QP variations, spatial and temporal changes to QP are applied. In essence, back-propagation on the
I reference tree is used to identify important blocks in each of the reference frames in the lookahead buffer. The

P accumulated reference importance of the to-be coded frame is modulated to control the AQP of each block
AN I IS E N NN E N NI NN NN NN EE NN SN NSNS EE RN NN R

Sansnnnns?

M. Reddy et al., Efficient Video Processing at Scale Using MSVP, SPIE 12674, APPLICATIONS OF
DiGITAL IMAGE PROCESSING XL VI (October 4, 2023) (emphasis added).
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268. The Meta ‘896 Products compute a second quantization parameter based at least in
part on the first quantization parameter, the first and second thresholds, and a number of bits
occupied by the encoded macroblock. Specifically, the Meta ‘896 Products compute a second QP
for re-encoding. In addition, the Meta ‘896 Products use adaptive quantization (AQP) and rate-
distortion optimization processes that utilize spatial/temporal complexity, motion vectors, and bit
budgets for calculating a second QP value.

269. The Meta ‘896 Products re-encode the decoded macroblock based on the second
quantization parameter. Specifically, the Meta ‘896 Products after decoding and processing the

received macroblocks, re-encodes the macroblocks using the second QP value.

The Meta ‘896 Products Re-Encode The Decoded Macroblock Using
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Figure 8. Encoder frame level control

H.M. Reddy et al, Efficient Video Processing at Scale Using MSVP, SPIE 12674, APPLICATIONS
OF DIGITAL IMAGE PROCESSING XLVI (October 4, 2023) (annotation added).

270. The Meta ‘896 Products provide the re-encoded macroblock.
271. Meta has directly infringed and continues to directly infringe the ‘896 Patent by,

among other things, making, using, offering for sale, and/or selling technology for optimizing
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encoded video streams by tailoring quality settings for macroblocks, including but not limited to
the Meta ‘896 Products.

272. The Meta ‘896 Products are available to businesses and individuals throughout the
United States.

273. The Meta ‘896 Products are provided to businesses and individuals located in this
District.

274. By making, using, testing, offering for sale, and/or selling products and services
comprising technology for optimizing encoded video streams by tailoring quality settings for
macroblocks, including but not limited to the Meta ‘896 Products, Meta has injured Plaintiff and
is liable to Plaintiff for directly infringing one or more claims of the ‘896 Patent, including at least
claim 1 pursuant to Bo U.S.C. 8 271(a).

275. To the extent applicable, the requirements of B5_U.S.C._§ 287(a) have been met
with respect to the ‘896 Patent.

276. As a result of Meta’s infringement of the ‘896 Patent, Plaintiff has suffered
monetary damages, and seek recovery in an amount adequate to compensate for Meta’s
infringement, but in no event less than a reasonable royalty for the use made of the invention by

Meta together with interest and costs as fixed by the Court.

PRAYER FOR RELIEF

WHEREFORE, Plaintiff OptiMorphix, Inc. respectfully requests that this Court enter:
A. A judgment in favor of Plaintiff that Meta has infringed, either literally
and/or under the doctrine of equivalents, the ‘273, ‘664, ‘061, ‘285, ‘105,
‘141, ‘388, ‘361, ‘015, and ‘896 Patents;

B. An award of damages resulting from Meta’s acts of infringement in
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accordance with Bo U.S.C. 8§ 284;

C. A judgment and order finding that this is an exceptional case within the
meaning of B U.S.C. &§ 287 and awarding to Plaintiff reasonable attorneys’
fees against Meta.

D. Any and all other relief to which Plaintiff may show themselves to be
entitled.

JURY TRIAL DEMANDED

Pursuant to Rule 38 of the Federal Rules of Civil Procedure, Plaintiff OptiMorphix, Inc.

requests a trial by jury of any issues so triable by right.
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