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I, Dr. Zhi Ding, declare as follows:

1. My name is Zhi Ding.

2. I have been retained as an expert witness on behalf of TP-Link
Corporation Limited (“TP-Link” or “Petitioner”) for the above-captioned Petition
for Inter Partes Review (“Petition”) of U.S. Patent No. 10,681,698 (the “’698
Patent”) (Ex. 1001). I am being compensated for my time in connection with this
Petition at my standard consulting rate of $820 per hour. My compensation is not
affected by the outcome of this matter.

3. I have been asked to provide my opinions regarding whether claims 1-
22 of the 698 Patent (the “Challenged Claims”) are invalid as obvious to a person
having ordinary skill in the art at the time of the alleged invention.

4. The 698 Patent issued on June 9, 2020, from Application No.
15/940,890, filed on March 29, 2018, and claims priority to provisional applications
No. 62/253,540, filed on November 10, 2015, and No. 62/336,503, filed on May 13,
2016.

S. I am not currently, and have not at any time in the past been, an
employee of TP-Link. I have no financial interest in TP-Link.

I. BACKGROUND AND QUALIFICATIONS

6. I presently hold the title of Distinguished Professor in the Department

of Electrical and Computer Engineering at the University of California, Davis. Since
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my appointment on July 1, 2000, I have held the position of professor for the past
23 years at the present university and have served as a faculty member at several US
universities for over 32 years. | am also a private technical consultant on various
technologies related to information systems. I have more than three decades of
research experience on a wide range of topics related data communications and
signal processing.

7. I earned my Bachelor of Science degree in 1982 in wireless engineering
from the Nanjing Institute of Technology (later renamed as Southeast University) in
Nanjing, China. I earned my Master of Science degree in 1987 in electrical
engineering from the University of Toronto in Toronto, Canada. I earned my Ph.D.
in 1990 in electrical engineering from Cornell University in Ithaca, New York.

8. My responsibilities as a Professor at University of California, Davis,
include classroom instruction on various topics of communication systems and
signal analysis, as well as mentoring undergraduate students and supervising
graduate students in their research and development efforts on various topics related
to digital communications. I have directly supervised such research and development
works ranging from signal detection to wireless networking. As the chief academic
advisor, I have also directly supervised the completion of over 20 Masters theses and
30 Ph.D. dissertations on various topics related to digital communications. I have

served full time as a faculty member at three major research universities in the
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United States over the past 30 years, including Auburn University from 1990 to
1998, University of lowa from 1999 to 2000, and University of California, Davis,
from 2000 to present.

9. Since 1990, I have been selected as the principal investigator of
multiple highly competitive federal and local research grants, including more than
twenty major research projects supported by the National Science Foundation and
two research projects funded by the U.S. Army Research Office. These competitive
research projects focused on developing more efficient and effective digital
communication transceivers, networks, and signal processing tools. I have also
participated in several large-scale projects supported by the Defense Advanced
Research Projects Agency (DARPA) with teams of researchers. I have applied for,
and received support from, other federal, state, and industry sponsors.

10. I have published over 240 peer-reviewed research articles in premier
international journals, in addition to over 250 refereed technical articles at top
international conferences on communications and information technologies.
According to Google Scholar, my published works have been cited by over 16,900
times by peers. I also authored two books on communications technologies. My most
recent book, coauthored with B.P. Lathi, is entitled, “Modern Digital and Analog

Communication Systems,” 5th edition, and was published by the Oxford University
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Press in 2018. The 4th edition of this book (published in 2009) had been widely
adopted as an introductory textbook to communication systems.

11. In addition to the over 490 published technical papers that have been
cited over 16,900 times according to Google Scholar, I am also co-inventor of 4
issued U.S. patents on communication technologies.

12. 1 am a member of the Institute of Electrical and Electronics Engineers
(IEEE) and was elevated to the grade of Fellow in January 2003 for contributions
made in signal processing for communication. The IEEE is the world’s largest
professional society of engineers, with over 400,000 members in more than 160
countries. The IEEE has led the development of many standards for modern digital
communications and networking, most notably, the IEEE 802 series of network
standards. The IEEE Grade of Fellow is conferred by the Boards of Directors upon
a person with an extraordinary record of accomplishments in any of the IEEE fields
of interest. The total number selected in any one year does not exceed one-tenth of
one percent of the total voting Institute membership.

13. Thave served the IEEE in the following capacities:

e Chief Information Officer of the IEEE Communications Society from Jan.

2018 to present.

e Chief Marketing Officer of the IEEE Communications Society from Jan.

2020 to present.
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General Chair of the 2016 IEEE International Conference on Acoustics,
Speech, and Signal Processing, the flagship conference of the IEEE Signal
Processing Society.

Chair of the Steering Committee for the IEEE Transactions on Wireless
Communications from 2008 to 2010.

Distinguished Lecturer of the IEEE Communications Society from January
2008 to December 2009.

Technical Program Chair of the 2006 IEEE Globecom, one of two
flagship annual IEEE Communication Society conferences.

Distinguished Lecturer of the IEEE Circuits and Systems Society from 2004
to 2005.

Associate Editor of the IEEE Transactions on Signal Processing from 1994
to 1997 and from 2001 to 2004.

Member of the IEEE Statistical Signal and Array Processing for
Communications Technical Committee from 1993 to 1998.

Member of the IEEE Signal Processing for Communications Technical
Committee from 1998 to 2004.

14.  In2012, Ireceived the Wireless Communications Technical Committee

Recognition Award from the IEEE Communications Society, an award given to a

person with a high degree of visibility and contribution in the field of “Wireless and

TP Link Ex. 1001

Page 8



Declaration of Dr. Ding for Inter Partes Review of U.S. Patent No. 10,681,698 B2

Mobile Communications Theory, Systems, and Networks.” I received the 2020
Education Award from the IEEE Communications Society. According to the
Society, this award “recognizes distinguished and significant contributions to
education within the Society’s technical scope.”

15. T have also served as a technical consultant for the telecommunication
industry. For example, in 1995 I consulted for Analog Devices, Inc., on the
development of the first generation DOCSIS cable modem systems. 1 have also
consulted for other companies, including Nortel Networks and NEC US
Laboratories. [ worked as a visiting faculty research fellow at NASA Glenn Research
Center in 1992 and at U.S. Air Force Wright Laboratory in 1993. I have served on
multiple review panels of the National Science Foundation to evaluate competitive
research proposals in the field of communication. I have also reviewed a large
number of research proposals at the request of the National Science and Engineering
Research Council (NSERC) of Canada as an expert panelist from 2010 to 2013, and
also at the request of the Research Grant Council (RGC) of Hong Kong as an external
reviewer.

16. I'have served as an expert witness or consulting expert on a number of
matters related to intellectual property, mostly in the arena of telecommunications,

including cellular communications, Wi-Fi technologies, Bluetooth, and optical
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communications. For example, since 2007, I have been engaged to work on various
litigations involving cellular, WiF1, Bluetooth, and optical communication networks.

17. Based on my above-described near three decades of experience in
communications technologies, and the acceptance of my publications and
professional recognition by societies in my field, I believe that I am qualified to be
an expert in wireless communication systems, communication networks, and signal
processing.

18. My qualifications and publications are set forth more fully in my
curriculum vitae, attached.

II. MATERIALS AND OTHER INFORMATION CONSIDERED

19.  In forming the opinions expressed in this Declaration, I relied upon my
education and experience in the relevant field of the art and have considered the
viewpoint of a person having ordinary skill in the art (POSITA) at the time of the
alleged invention.

20. I have considered the materials referenced herein, including the 698
Patent (Ex. 1001), the file history of the 698 Patent (Ex. 1004), the Petition, and

other documents listed in the Exhibit List of the Petition, including:

Description Date of Public Availability
U.S. Patent 9,001,767 (“Gatewood”) | Issued on April 7, 2015, from an
(Ex. 1005) application filed March 6, 2013.
U.S. Patent 7,366,120 (““Handforth”) | Issued on April 29, 2008, from an
(Ex. 1006) application filed October 18, 2004.
9
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Description

Date of Public Availability

U.S. Patent Application Publication
No. 2013/0194948 (“Mallik™) (Ex.
1007)

Published on August 1, 2013, from
an application filed January 24,
2013.

U.S. Patent Application Publication
No. 2008/0304485 (“Sinha”) (Ex.
1008)

Published on December 11, 2008,
from an application filed June 6,
2007.

U.S. Patent 9,247,440 (“Ho”) (Ex.
1009)

Issued on January 26, 2016, from
an application filed August 15,
2013.

IEEE 802.1D Spanning Tree Protocol
Standard (Ex. 1012)

Published and publicly available no
later than June 9, 2004.

U.S. Patent Application Publication
No. 2016/0007273 (“Farid”) (Ex.
1014)

Published on January 7, 2016, from
an application filed July 2, 2014.

U.S. Patent 8,023,478 (“Cam-
Winget”) (Ex. 1015)

Issued on September 20, 2011, from
an application filed July 6, 2006.

IEEE Std 802.11s™-2011, Part 11,
Amendment 10: Mesh Networking
(“IEEE 802.11s”) (Ex. 1016)

Published and publicly available no
later than 2011.

IEEE P802.11s™/D2.02, Part 11,
Amendment 10: Mesh Networking
(“IEEE 802.11s-2008”) (Ex. 1020)

Published and publicly available no
later than 2008.

Hintersteiner, Channel Bonding in
WiFi: Rules and Regulations, Home
Wireless Infrastructure, January 25,
2016 (“Hintersteiner”)

Published on January 25, 2016.

21.  The references listed above include prior art to the 698 Patent which is

entitled to a priority date not earlier than November 10, 2015.! Handforth, Sinha,

Farid, and Cam-Winget (Exs. 1006, 1008, 1014, 1015) were not cited. Gatewood is

cited art but was not at all discussed during original prosecution. The Gatewood-Ho

1

date.

10

I understand that Petitioner reserves the right to challenge the claimed priority
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combination of Ground I was also not in front of the Examiner. Ho is cited art and
was applied during original prosecution only as a secondary reference, in
combination with the primary Mallik reference, and only to satisfy the “spanning
tree based protocol” claim element of mirror dependent claims 5 and 16. I have also
reviewed ITC Complaint Exhibit 21 (’698 Patent Infringement Claim Chart) (Ex.
1011), the Amended Joint Chart of Agreed and Disputed Claim Terms for
Construction (Ex. 1017), Netgear’s Opening Claim Construction Brief (Ex. 1018),
and TP-Link’s Initial Claim Construction Brief (Ex. 1019).

III. UNDERSTANDING OF PATENT LAW

22. 1 am not an attorney. For purposes of this declaration, I have been
informed about certain aspects of the law that are relevant to my opinions. My
understanding of the law is as listed below.

A. Claim Construction

23. I understand that in an IPR petition filed after November 13, 2018, a
claim must be construed under the Phillips standard. Under that standard, words of
a claim are given their plain and ordinary meaning as understood by a POSITA at
the time of invention, in light of the specification and prosecution history, unless
those sources show an intent to depart from such meaning, as well as pertinent
evidence extrinsic to the patent.

B. Obviousness

11
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24. I have been informed and understand that a patent claim can be
considered to have been obvious to a POSITA at the time the application was filed.
This means that, even if all of the requirements of a claim are not found in a single
prior art reference, the claim is not patentable if the differences between the subject
matter in the prior art and the subject matter in the claim would have been obvious
to a POSITA at the time the application was filed.

25. Thave been informed and understand that a determination of whether a
claim would have been obvious should be based upon several factors, including,
among others:

e the level of ordinary skill in the art at the time the application was filed;
e the scope and content of the prior art; and

e what differences, if any, existed between the claimed invention and the
prior art.

26. I have been informed and understand that the teachings of two or more
references may be combined in the same way as disclosed in the claims, if such a
combination would have been obvious to a POSITA. In determining whether a
combination based on either a single reference or multiple references would have
been obvious, it is appropriate to consider at least the following factors:

e whether the teachings of the prior art references disclose known concepts

combined in familiar ways, which, when combined, would yield
predictable results;

12
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e whether a POSITA could implement a predictable variation, and would
see the benefit of doing so;

e whether the claimed elements represent one of a limited number of
known design choices, and would have a reasonable expectation of
success by a POSITA;

e whether a POSITA would have recognized a reason to combine known
elements in the manner described in the claims;

e whether there is some teaching or suggestion in the prior art to make the
modification or combination of elements claimed in the patent; and

e whether the innovation applies a known technique that had been used to
improve a similar device or method in a similar way.

27. I understand that a POSITA has ordinary creativity, and is not an
automaton.

28. 1 understand that in considering obviousness, it is important not to
determine obviousness using the benefit of hindsight derived from the patent being
considered.

29. lunderstand that prior art to the ’698 Patent includes patents and printed
publications in the relevant art that predate the Priority Date of the 698 Patent.

30. I ounderstand that certain factors—often called ‘“secondary
considerations”—may support or rebut an assertion of obviousness of a claim. I
understand that such secondary considerations include, among other things,
commercial success of the alleged invention, skepticism of those having ordinary
skill in the art at the time of the alleged invention, unexpected results of the alleged

invention, any long-felt but unsolved need in the art that was satisfied by the alleged

13

TP Link Ex. 1001
Page 14



Declaration of Dr. Ding for Inter Partes Review of U.S. Patent No. 10,681,698 B2

invention, the failure of others to make the alleged invention, praise of the alleged
invention by those having ordinary skill in the art, and copying of the alleged
invention by others in the field.

31. I further understand that there must be a nexus—a connection—
between any such secondary considerations and the alleged invention. I also
understand that contemporaneous and independent invention by others is a
secondary consideration tending to show obviousness.

IV. SUMMARY OF OPINIONS

32. It is my opinion that claims 1-6 and mirror claims 12-17 are rendered
obvious by Gatewood alone or in view of Ho (Ground I).

33. It is my opinion that all claims of the 698 Patent (claims 1-11 and
mirror claims 12-22) are rendered obvious by Ho (Ground 1I).

34. It is my opinion that mirror claims 9 and 20 are rendered obvious by
Ho in view of Farid (Ground III).

35. It is my opinion that for purposes of this proceeding, the claim terms
need not be construed to resolve the prior art issues presented in this Petition. This
is because the prior art satisfies the parties’ proposed constructions in the parallel

ITC investigation, as I explain below in Sections VIII and X.

14
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V. OVERVIEW OF THE TECHNOLOGY

36. The 698 Patent is directed at wireless technology and specifically to
computer networking via wireless connections. Unlike wired connections, wireless
networks provide convenience, flexibility, and mobility for computers and other
portable devices to connect to a network. In wireless networks, wireless devices such
as laptops and printers connect to the broader network through a wireless access
device by using a standardized wireless protocol such as Bluetooth, or Wi-Fi which
typically refer to the IEEE 802.11 series of standards. Wireless access devices utilize
a wireless connection between the wireless access device and a wireless device to
transfer data. A network device connected to an external network is referred to as a
“gateway,” while a wireless access device connected to an external network may be
referred to as a “gateway wireless access device.”

37. The area in which a wireless connection between the wireless device
and the wireless access device (access point or AP) can be established and
maintained is the wireless coverage area for the access device. Often, the area where
a user wishes to use his or her wireless device is larger than the coverage area of the
access device, but the signal strength and quality decrease with the distance of the
wireless connection. Accordingly, users may add additional wireless access devices
to their network, such as a WiF1 extender, to increase the area where the user can

maintain a strong wireless connection. WiF1 extenders are typically similar to

15
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wireless access devices but do not include an integral router connected to the external
network. A mesh network can form an extended network in which WiFi extenders
rely on wireless backhaul to other wireless access devices for the gateway to connect
to the external network. These specialized wireless access points (APs) are known
as Mesh APs or MAPs.

38. A network is defined by its topology. A basic WiFi setup may have a
single AP connected to a gateway or integrated with a gateway. A mesh network
would typically have a root AP (which itself is connected to a gateway or integrated
with a gateway) and a number of secondary APs. In one mesh network configuration,
these secondary APs may be wirelessly but directly connected to the root AP,
forming a star topology network. In other configurations, some of the secondary APs
may instead be connected indirectly but wirelessly to the root AP in a wireless daisy
chain fashion by directly connecting to other secondary APs which are in turn either
directly or indirectly connected to the root AP, forming a tree topology. In a star
topology, the backhaul paths to an integrated root AP/gateway are single-hop
communication paths. In a tree topology, the backhaul paths include indirect, multi-
hop communication paths. A mesh network of a tree topology can form an extended
network with large coverage to serve client wireless devices. The basic components
of a mesh network include a gateway (which can be integrated with a root AP),

secondary Mesh APs (non-root access nodes), backhaul connections

16
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(communication paths connecting APs), and client devices that are served by one or
more APs.

39. To individual users (wireless devices), the quality of the wireless
link/connection is important to his/her networking experience. Some link/channel
quality parameters or indicators include received signal strength indicator (RSSI),
received channel power indicator (RCPI), and hop-count from the client to the
gateway. For example, the RSSI and RCPI provide signal strength information that
impacts link speed and/or packet loss rate. The stronger the RSSI/RCPI, the faster
the connection speed, and/or the lower the packet loss rate. Similarly, the larger the
hop count, the longer the link latency, and the higher the packet loss rate.

40. The performance of a network is critical to the clients. Important
performance metrics should describe the user experience when in connection.
Typical metrics include throughput, packet error/loss rates, connection speed,
bandwidth efficiency, latency, and jitter. These metrics directly reflect and impact
user experience, overall network capacity, and efficiency of resource usage.

41.  One of the most important benefits of wireless networks is the ability
to maintain good connectivity as a client wireless device moves from one location
to another. Because the link quality with one mesh AP may deteriorate while the link
quality with a different mesh AP improves, the decision to change the connection of

a wireless client device from one AP to another AP allows the wireless client device

17
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to maintain strong link quality. This process is referred to as roaming. To achieve
high-quality network performance, roaming relies on the measurement of channel
qualities between a wireless client device and available APs in a mesh network.
Roaming decisions based on channel or link quality measurement are vital to the

effectiveness of mesh networks.

VI. THE 698 PATENT

42. The 698 Patent issued on June 9, 2020, from Application No.
15/940,890, filed on March 29, 2018, and claims priority to provisional applications
No. 62/253,540, filed on November 10, 2015, and No. 62/336,503, filed on May 13,
2016.

A. Claims

43. The 698 Patent has 22 claims, including two independent claims
numbered 1 and 12. Ex. 1001, 10:60-12:59. Claims 1-22 are the Challenged Claims.
44. Exemplary Claim 1 is reproduced below:

1. A computer-implemented method for establishing a backhaul
communication among nodes in a mesh wireless network, the
method comprising:

performing an attempt to utilize a first channel in a default frequency
band as a backhaul with second node in the network, wherein
the backhaul is to provide communication of management
functions between the nodes in the network, as opposed to a
front haul that provides wireless data communication to clients
in the network; and

upon detecting that a received signal strength of the first channel from
the second node is below a threshold, performing an attempt to

18
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utilize a different channel in the default frequency band and/or a
channel in a different frequency band that has a lower

frequency range than the default frequency band, to establish
the backhaul with the second node,

wherein, in any of said attempts, channels in a given frequency band
are prioritized based on a corresponding received signal
strength.

Ex. 1001, 10:60-11:13.

B. Summary of the Specification

45. The ’698 Patent is directed to wireless mesh networks, which are

wireless networks that deploy several mesh access points (MAPs) (blue) in a

scattered manner to provide coverage over a large area such as a home. Ex.1001,

1:27-38, 2:36-45.

19
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et

Qe Bouter

Ex.1001, FIG. 1.2
46. In a mesh network, a MAP-to-MAP communication (red) is referred to
as backhaul communication, which can be established wirelessly, such as over the

2.4 GHz or 5 GHz Wi-F1 bands, or over a wired Ethernet connection. /d., 2:48-54.

2 All colors and colored annotations added unless otherwise noted.

20
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47.  The *698 Patent claims to have improved backhaul communication by
first attempting to establish a backhaul connection using a channel of a default
frequency band (e.g., the 5 GHz band) and switching to another backup channel in
the same or a different, lower, frequency band (e.g., the 2.4 GHz band) if the initial
channel fails or falls below a quality threshold. Id., claims 1 and 12. While the
specification discusses that the default frequency band can be a band dedicated for
backhaul communication (i.e., it is not also used for front-haul client-facing
communication), the claims do not claim a dedicated backhaul. /d., 3:45-51.

48. In my opinion, and as the Petition demonstrates, the use of default,
dedicated and redundant backhaul communications was well-known before the
claimed priority date of the ’698 Patent, rendering the Challenged Claims
unpatentable.

C.  Summary of the Prosecution History

49. I have reviewed the file history. The claims of the 698 Patent issued
without amendment. The Examiner initially rejected claims 1-4, 10-15 and 21-22
as anticipated by Mallik. Ex.1004, 124. The Examiner rejected the 2 remaining
claims, dependent claim 5 and 16, which claim the use of a spanning tree-based
protocol, as rendered obvious by Mallik in view of Ho. /Id., 126. Examiner also
rejected the claims for indefiniteness because of the use of “and/or” in the

independent claims. /d., 123.

21
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50. In response, Applicant argued that Mallik is directed to handover,
which is a different subject matter unrelated to backhaul establishment, and fails in
particular to disclose claim element [1.2]/[12.2] of independent claims 1 and 12.
Ex.1004, 168; See Section X.A.1(c). According to Applicant, Mallik is “silent on

‘performing an attempt to utilize a_different channel in the default frequency

band’ and/or ‘a channel in a different frequency band that has a lower

frequency range than the default frequency band,’ as recited in claim 1.” Id.

(emphasis in original). Applicant further contended that “Mallik does not talk about
the establishment of the backhaul itself ... [and thus] fails to disclose the feature of
‘upon detecting that a received signal strength of the first channel from the second

node is below a threshold, performing an attempt ... to establish the backhaul with

the second node,’ also recited in Applicant’s claim 1.” [Id. (italics added, other
emphasis in original).

51.  Regarding the Examiner’s indefiniteness rejection, Applicant argued
that “A and/or B” has an accepted meaning and “that meaning is A alone, B alone,
or A and B together.” Id., 167.

52.  The Examiner then withdrew all rejections and allowed the claims. /d.,
877. The Notice of Allowability notes that the claims are allowed in view of

Applicant’s “remarks concerning switching for a mesh wireless network backhaul
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communication, upon detection that the received signal strength of the first backhaul
channel 1s below a threshold.” Id.

VII. LEVEL OF ORDINARY SKILL IN THE ART

53. T understand that there are multiple factors relevant to determining the
level of ordinary skill in the pertinent art, including the educational level of active
workers in the field at the time of the alleged invention, the sophistication of the
technology, the type of problems encountered in the art, and the prior art solutions
to those problems.

54. In determining the characteristics of a hypothetical person of ordinary
skill in the art of the 698 Patent at the time of the alleged invention, I considered
several things, including the type of problems encountered in this field, and the
rapidity with which innovations were made. I also considered the sophistication of
the technology involved, and the educational background and experience of those
actively working in the field, and the level of education that would be necessary to
understand the 698 Patent. Finally, based on my own experience, I placed myself
back in the relevant periods of time, and considered the state of the art and the level
of skill of the engineers working in this field in those times.

55. It is my opinion that a POSITA at the time of the 698 Patent would
have had a Bachelor’s degree from an accredited program in electrical engineering,

computer engineering, computer science, or a related field, and three years of
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experience in the design and analysis of wireless communication systems or
equivalent work experience. Additional education might compensate for less
experience, and vice-versa.

56. I also note that my opinions provided in this Declaration would not
change in view of any minor modifications to this level of skill.

VIII. CLAIM CONSTRUCTION

57. Tunderstand that Ex.1017 lists the parties’ disputed constructions in the
currently pending parallel ITC litigation. Ex.1017, Attachment A at 4 (disputed
term, term #10, of the *698 Patent highlighted).

58.  Tunderstand that the only dispute involves the term “default frequency
band.” Id. Under Patent Owner’s construction, this band is a preferred frequency
band. /d. Under Petitioner’s construction, this band is a preset frequency band used
automatically in the absence of a choice made by the user. /d. As detailed in Section
X, the prior art satisfies this claim term under either party’s construction.

IX. OVERVIEW OF THE PRIOR ART
A. Overview of Gatewood

59. Gatewood teaches forming redundant and dedicated backhaul paths
between mesh access points (MAPs) (blue) of a wireless mesh network, such as the
mesh network illustrated in Figure 3. Ex.1005, 3:45-54 (“FIG. 3 ... illustrat[es]

communication system 300 ... [which] includes various user devices 310-312 and
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wireless local area network (WLAN) access nodes 330-334 ... [forming] a mesh

wireless local area network.”).
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Ex.1005, FIG. 3.

60.

As Gatewood teaches, MAPs communicate with one another over

dedicated and redundant backhaul communication links established using channels

of the “5 Ghz IEEE 802.11 frequency spectrum.” Id., 6:48-56. For example, access

node 330 (MAP.330) uses “first wireless backhaul link 341 (red) as its primary

dedicated backhaul link, and also maintains a “second wireless backhaul link 342

(green) in an active backup state, with both backhaul links established over channels

of the 5-GHz band. Id., 5:56-6:13, 6:1-13. Client-facing access communication
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(MAP.330-to-client) is over separate wireless links such as link 340 (140 in Figure
1) which “can be provided over at least 2.4, 3, 6, 5 and 60 GHz frequency bands|.]”
Id., 4:22-35, 9:55-65.

61. As Gatewood teaches and as shown in Figure 3, each MAP stores in
its local table 360 (purple) a list of potential backhaul communication paths to other
MAPs in the mesh network (column 1), together with their channel quality
parameters such as signal strength (column 2) and uptime information (column 3).
ld., 5:4-28.

62. While Figure 3 illustrates backhaul links, formed over different
channels, that form different physical routes and connect an access node (330) to
two other access nodes (331 and 332), Gatewood also teaches forming parallel
wireless channels/links between two access nodes, as detailed below. See Section
X.A.2.(c).

B. Overview of Ho

63. Ho teaches a wireless mesh network, which Ho refers to as a home
network or a hybrid communication network. Ex.1009, 1:8-13, 2:26-37. As
illustrated in Figure 1, the network comprises multiple mesh access points (MAPs)
(blue) and a gateway (green) that couples the hybrid communication network to an
external network such as the Internet. Id., 3:24-54. The MAPs are called “hybrid

devices” because each device supports multiple network communication
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technologies, such as 802.11 (Wi-Fi), powerline communications (PLC) and
Ethernet, in compliance with the IEEE 1905.1 home networking standards. /d.,
2:26-37. In Figure 1, hybrid device 102 (purple outline) is the central access point
(CAP or Root AP) because it is directly connected to the gateway (green), and other
hybrid devices (118, 120) (red outline) are referred to as “non-CAP hybrid
device[s].” Id., 6:4-6.

100 A

C) IF THE HYBRID DEVICE IS NOT THE CAP, DETERMINE
A) DETERMINE WHETHER THE HYBRID DEVICE IS A CENTRAL WHET’HER 10 SYWITCH ONIOFE THE WLAN AP AND WLAN STA OF
ACCESS POINT (CAP) OF THE HYBRID COMMUNICATION THEHVERID DEVICE A0 ALSO DETERNE GPERATING
NETWORK PARAMETERS OF THE HYBRID DEVICE

B) IF THE HYBRID DEVICE IS THE CAP, DETERMINE ONE OR

MORE OPERATING PARAMETERS OF THE CAP 102 D) MONITOR THE HYBRID
COMMUNICATION NETWORK AND
= HYBRID DEVICE DETERMINE WHETHER TO RE-EVALUATE
C THE CONFIGURATION OF THE HYBRID
” 7 DEVICE
1 COMMUNICATION UNIT
106
¢ 122
AR CONFIGURATION
GATEWAY S ooy
4w
- ~ | oevice

TO
EXTERNAL
NETWORK

HYBRID -------- Lo
DEVICE

Ex.1009, FIG. 1.
64. As Ho teaches, the hybrid devices can have different radio
configurations for supporting the 2.4 GHz and/or 5 GHz WLAN (Wi-Fi) frequency

bands, such as “dual band dual concurrent radio” (DBDC), “dual band single radio”
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(DBSR) and “single band single radio” (SBSR). Id., 2:33-37, 17:18-23. A “dual
band dual concurrent (DBDC) device ... can simultaneously operate in the 2.4 GHz
WLAN communication band and the 5 GHz WLAN communication band.” Id.,
18:18-22, 18:28-35. A “dual band single radio (DBSR) device ... can operate in
either the 2.4 GHz WLAN communication band or the 5 GHz WLAN
communication band, but not simultaneously.” Id., 17:61-65. A “single band single
radio (SBSR) device ... is configured only to operate in a single communication
band (e.g., either the 2.4 GHz WLAN communication band or the 5 GHz WLAN
communication band).” Id., 17:18-23.

65. As Ho teaches, each hybrid device includes a configuration unit 106
(red) that executes a “total configuration algorithm (TCA)” to automatically
configure/re-configure the hybrid device at initialization and during its operation.
1d., 2:48-54. “The hybrid devices can self-organize among themselves to discover
each other and configure their personalities without user intervention.” Id., 3:17-19.
In particular, the hybrid devices automatically determine the backhaul connections
in the network, such as the exemplary backhaul connection highlighted in magenta
in Figure 1.

66. To illustrate backhaul establishment among hybrid devices in the mesh
network, Ho teaches that “the CAP [initially] selects one or more channels” in the

2.4 GHz or 5 GHz bands for backhaul communication and “broadcast[s] a message
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to indicate that it is in operation and to indicate the channel(s) it has selected.” Id.,
13:24-41. A non-CAP hybrid device then “attempt[s] to connect [(i.e., establish a
backhaul connection)] to the CAP via the 2.4 GHz or the 5 GHz WLAN
communication band (whichever has the better connectivity) ...”. Id., 18:38-46.

67. To ensure good backhaul connections to the CAP (root AP), Ho teaches
that a non-CAP hybrid device (1) measures link quality parameters—including
“signal strength (e.g., RSSI)”—on all communication bands that the CAP
advertises as available for backhaul, (2) determines “candidate channels” that are
capable of providing “preferred performance” in all such communication bands, and
(3) selects a “preferred channel” having “the highest RSSI” among the candidate
channels to establish backhaul connection with the CAP. Ex.1009, 14:11-27, 16:30-
33 (“[T]he non-CAP hybrid device can also execute channel scan operations to select
candidate channels (e.g., channels with the preferred performance) on each WLAN
communication bands.”), 16:53-60 (“[T]he configuration unit 106 [(red)] can
identify a preferred channel (e.g., a channel with the best performance, such as a
highest RSSI, lowest error rate, etc.) from the candidate channels” to establish
backhaul with the CAP).

68. Each hybrid device (blue) also has a monitoring unit 108 (purple) that
“can monitor (e.g., continuously, at periodic intervals, etc.) the hybrid

communication network 100 and the device status to detect any changes that could
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affect the personality and configuration of the hybrid device []. For example, the
user may unplug or move a network device in the hybrid communication network
100, radio conditions may change, the PLC [(powerline communication)]
connection quality may change, the WLAN [(Wi-Fi)] connection quality may
change, etc. ... As [an] example, the existing CAP of the hybrid communication
network 100 may be unreachable or may change.” Ex.1009, 19:52-64.

69. As Ho teaches, if the monitoring unit detects that there are significant
changes in the hybrid communication network—such as substantial changes in
“performance measurements” including “WLAN data rate” changes—it may trigger
the execution unit to “re-execute the operations for determining the personality of
the hybrid device”—which includes re-executing Ho’s procedure to establish
backhaul connections discussed above. I1d., 19:64-20:17.

X.  SPECIFIC GROUNDS FOR PETITION

A.  Ground I: Claims 1-6 and 12-17 Are Rendered Obvious by
Gatewood, Alone or in Combination With Ho

1. Reasons to Combine Gatewood and Ho

70.  In my opinion, a POSITA would have been motivated to combine the
teachings of Gatewood and Ho, as I further detail at the element-by-element level in
Sections X.A.2-7.

71.  Gatewood and Ho are analogous references that both teach the
establishment of backhaul paths in a wireless mesh network. See Section X.A.2 and
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X.B.1; see also VI.A and VI.B. Both references also teach establishing backhaul
communication paths in channel(s) of the 5 GHz WLAN (Wi-Fi) communication
band. See X.A.2(b) and X.B.1(b). And both teach selecting the channel in that
frequency band having the highest measured received signal strength (RSSI) to
establish backhaul communication. /d.

72.  Both Gatewood and Ho teach determining an alternative backhaul path,
based again on measured received signal strength, if the established backhaul path
fails or no longer provides adequate performance. See X.A.2(c) and X.B.1(c). Both
references also use compatible processor-based architectures that rely on software
for flexible implementation of the relevant network management functionalities. See
X.A.2(a) and X.B.1(a). In my opinion, a POSITA would therefore understand that
Ho’s teachings are compatible with and complementary to Gatewood’s, and would
naturally look to the teachings of one reference to improve the other as detailed at
the element-by-element analysis below.

2. Independent Claims 1 and 12

a. Claim 1 Preamble: “A computer-implemented method
for establishing a backhaul communication among
nodes in a mesh wireless network, the method
comprising:”

Claim 12 Preamble: “A network device capable of
establishing a backhaul communication among nodes
in a mesh wireless network, the device including a
network controller configured to perform operations
comprising:”
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73.

To the extent the preamble is limiting, in my opinion, Gatewood

discloses or renders it obvious. Gatewood Figure 3 illustrates a wireless mesh

network formed with multiple access nodes or mesh access points 330-334

(hereinafter, MAP.330, ... MAP.334) (blue). Ex.1005, 3:45-54 (“FIG. 3 is a system

diagram 1illustrating communication system 300. Communication system 300

includes various user devices 310-312 and wireless local area network (WLAN)

access nodes 330-334 ... [forming] a mesh wireless local area network.”).
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Ex.1005, FIG. 3.

74.

In my opinion, WLAN access node 330 (MAP.330) in Figure 3 is an

example of the claimed network device recited in the preamble of claim 12. Claim

12 further requires that the network device establishes “a backhaul with a second
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node” of the wireless mesh network. See Section X.A.2(b). In my opinion, WLAN
access node 331 (MAP.331) is an example of the claimed second node.

75.  In Figure 3 above and used throughout Ground I, I have labeled
MAP.331 (second node) as a gateway, consistent with Gatewood’s teaching that any
of the access points in Figure 3 can be a gateway to another network such as the
Internet. Ex.1005, 1:22-25 (““Access points can include router, gateway, or bridge
functionality to connect user devices on the provided local area networks to other
networks and systems, such as the Internet or other packet networks.”), 3:58-4:3
(“WLAN access nodes 331-334 are also communicatively coupled to further
networks, ... such as the Internet ... Although not shown in FIG. 3, each of WLAN
access nodes 331-334 can have one or more additional wired or wireless links for
communication with these further networks” such as the Internet).

76. As shown in Figure 3 and discussed below in Section X.A.2(b),
MAP.330 (claimed network device) first attempts to establish a backhaul connection
(labeled “1”) (red) with MAP.331 (claimed second node) because the wireless
connection between those two nodes—which Gatewood refers to as the “first
wireless backhaul link”—is the link with “the highest [received] signal strength”

(RSSI) of 70 decibels (70 dB”), as highlighted in red in the local “data structure

360” (purple) of MAP.330. Ex.1005, 4:41-53, 5:4-28.
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77. Computer-Implemented Method/Network Controller — As

Gatewood explains and as illustrated in Figure 5, each access node, such as
MAP.330 (claimed network device), includes a processing system 520 and software
532 (claimed network controller) that operate to “select a first wireless backhaul
link for communications of the wireless local area network based on signal strength,
and [] a second wireless backhaul link as a backup for the first wireless backhaul
link based on at least signal strengths and uptime information, among other

operations.” Ex.1005, 8:12-21.

WLAN ACCESS NODE
500

561\

WLAN TRANSCEIVER PORTION
510

562 N\
563 BACKHAUL TRANSCEIVER PORTION
ht ' 515

PROCESSING SYSTEM
520

1 STORAGE R |
SYSTEM 532”1 SOFTWARE |
530 L 2

FIGURE 5

34

TP Link Ex. 1001
Page 35



Declaration of Dr. Ding for Inter Partes Review of U.S. Patent No. 10,681,698 B2

Ex.1005, FIG. 5; id., 7:9-13 (“FIG. 5 is a block diagram illustrating WLAN access
node 500, as an example of WLAN access node 120 found in FIG. 1 or WLAN
access node 330 found in FIG. 3 ...”).

78.  As Gatewood teaches, software 520 executes in processing system 520
and can include “operating system software, database software, [] application
software ... firmware or ... machine-readable processing instructions executable by
processing system 520.” Id., 8:12-29.

b. Element [1.1]/[12.1]: “performing an attempt to utilize
a first channel in a default frequency band as a
backhaul with second node in the network, wherein the
backhaul is to provide communication of management
functions between the nodes in the network, as opposed

to a front haul that provides wireless data
communication to clients in the network; and”

79. In my opinion, Gatewood discloses this element and, alone or in view
of Ho, renders it obvious. As discussed above, Gatewood’s Figure 3 illustrates a
wireless mesh network comprising access node 330 (MAP.330) (claimed network
device) and access node 331 (MAP.331) (claimed second node). See Section
X.A.2(a); Ex.1005, 3:45-66. MAP.331 is labeled a gateway, consistent with
Gatewood’s teachings. Id. Figure 3 also depicts the “first wireless backhaul link”
(341, red) established between MAP.330 and the gateway/second node (MAP.331).

Ex.1005, 4:49-53.
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80. In more detail, as Gatewood explains and as shown at block 402 (red)

in Figure 4, “WLAN access node 330 selects [] a first wireless backhaul link for

communication of WLAN 340 based on signal strength of wireless links provided

by ones of WLAN access nodes 331-334.

... The first wireless backhaul link is

selected from among a wireless link associated with WLAN access nodes 331-334

based on at least a signal strength of the associated wireless link as measured or

detected by WLAN access node 330. Example signal strengths are indicated in data

structure 360 [(purple)] in FIG. 3, namely 70 decibels (dB) for WLAN access node

331, 55 dB for WLAN access node 332, ... ”. Ex.1005, 4:29-49.
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81.  As Gatewood further explains, “[s]ince WLAN access node 331 has the
highest signal strength in this example, WLAN access node 330 [(claimed network
device)] selects WLAN access node 331 [(claimed second node)] for the first
wireless backhaul link, as indicated by wireless link 341 and the ‘1’ indicator in
FIG. 3.” Id., 4:49-53.

82. The first wireless backhaul link is the claimed backhaul with the
second node (gateway/MAP.331), and it is formed using a channel (claimed first

channel) of “the 5 GHz IEEE 802.11 frequency spectrum.” Ex.1005, 6:48-52.
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38

TP Link Ex. 1001
Page 39



Declaration of Dr. Ding for Inter Partes Review of U.S. Patent No. 10,681,698 B2

83. Claimed “default frequency band” — Gatewood teaches that the “first

wireless backhaul link 341 for the backhaul communications of WLAN 340
comprises a first [EEE 802.11 wireless link [(claimed first channel)] using a first
wireless frequency spectrum, such as the 5 GHz IEEE 802.11 frequency spectrum
...~ Ex.1005, 6:64-7:8.

84. In my opinion, the 5-Ghz frequency band satisfies the claimed “default
frequency band” under either party’s construction. It is a default frequency band
under Petitioner’s construction because an attempt to use this band is made by
default—automatically and without user input. The 5 GHz band also satisfies Patent
Owner’s construction because this band is tried first, and other bands are only used
to set up alternative communication paths.

85. Indeed, Gatewood teaches that the access node 330 must establish the
“first wireless backhaul link 341" in this band, though it has the choice to establish
other alternate backhaul connections (such as the “second wireless backhaul link
342”) in the same 5 GHz band or in another “similar” frequency band, as discussed
below in Section X.A.2(c). Ex.1005, 6:48-56 (“Second wireless backhaul link 342
can comprise a second wireless link ... and can comprise the same or similar []
wireless frequency spectrum as first wireless backhaul link 341.).

86. Claimed “communication of management functions” — [ am of the

opinion that, as would have been understood and found obvious by a POSITA, a
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backhaul communication provides MAP-to-MAP communication and is not a front-
haul client-facing communication that provides wireless data communication to
clients in the network. A backhaul also carries control and management information
that communicate management functions such as MAP coordination functions,
which Gatewood refers to as “overhead communications,” between the nodes in the
network. Ex.1005, 7:31-40.

87. For example, as would be well-known in the art and described in the
IEEE 802.11s mesh networking standards, many management messages (frames)
need to be exchanged between access points (APs) of a wireless mesh network over
the backhaul to convey management function information, such as Root
Announcement, Path Request/Reply, Mesh Link Metric Report, Probe
Request/Response frames, etc. Ex.1016, 30-38.

88.  This is also described in Ho. Ho explains that APs communicate with
one another over the backhaul to identify themselves, to exchange capability and
configuration information, and to coordinate their operations. Ex.1009, 13:39-41
(“After the CAP selects one or more channels, the CAP can broadcast a message to
indicate that it is in operation and to indicate the channel(s) it has selected.”), 14:4-
6 (“one or more messages are broadcast to identify the CAP and to determine WLAN

credentials associated with the CAP.”), 4:46-55 (“The configuration unit 106 can
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also receive ... link metric information ... from one or more access points (APs) in
the hybrid communication network™).

c. Element [1.2]/[12.2]: “upon detecting that a received
signal strength of the first channel from the second
node is below a threshold, performing an attempt to
utilize a different channel in the default frequency
band and/or a channel in a different frequency band
that has a lower frequency range than the default

frequency band, to establish the backhaul with the
second node,”

89.  In my opinion, Gatewood discloses this element and, alone or in view
of Ho, renders it obvious. As Gatewood teaches and shown at block 403 (green) of
Figure 4, MAP.330 (first node) “selects [] a second wireless backhaul link as a
backup for first wireless backhaul link 341 based on signal strength and uptime
information. The backup for first wireless backhaul link 341 is selected to provide
failover or backup protection ... when first wireless backhaul link 341 is

unavailable, underperforming, or does not meet performance_criteria, among

other scenarios.” Ex.1005, 4:59-66. This includes when the received signal strength

drops below a threshold (it does not meet a “performance criteria”).
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90. As shown at blocks 405-406 (tan/red), “WLAN access node 330 [(first
node)] continues to monitor the performance criteria for first wireless backhaul link
341 [(first channel)] when the first wireless backhaul link 341 is in use, such as

monitoring for disconnected states, performance below a performance threshold,

or other performance criteria.” Id., 6:18-23. In particular, each access node monitors
the signal strength of all of its possible backhaul links and stores the signal strength
information in a local data structure (table). As shown under the column SIGNAL
STRENGTH of that table (below), the signal strength of the first wireless backhaul
link measured by access node 330—when that link is fully operational—is 70
decibels (dB) and is “the highest signal strength” of all possible backhaul links.

Ex.1005, 4:45-53.

WIR NA
ACCESS NODE | STRENGTH UPTIME

30 MINUTES

25 HOURS

2 HOURS

4 DAYS

Ex.1005, FIG. 3 (excerpted).
91. In my opinion, a POSITA would have understood and found obvious

that, because access node 330 (claimed first node) continuously monitors backhaul
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signal strengths, it determines when the first wireless backhaul link “is unavailable,
underperforming, or does not meet performance criteria” and, in particular, that its
“performance [is] below a performance threshold” by detecting that its signal
strength has dropped below a signal strength threshold. Ex.1005, 4:61-66, 6:18-23.
A substantial drop of signal strength (below a threshold) is a clear indication that a
communication link is no longer available or usable.

92. Gatewood further teaches that “[t]he second wireless backhaul link 1s
selected from among a wireless link associated with WLAN access nodes 331-334
based on at least a signal strength and uptime information of the associated wireless
link.” Ex.1005, 5:6-10. As Gatewood explains, uptime information reflects the time
period that the associated wireless link has been operational and thus reflects the
reliability of that link. /d., 5:18-28.

93. Gatewood further teaches that “[a] weighting calculation can be
employed to balance signal strength and uptime considerations, such as giving an
uptime measurement more weight in the selection process than a signal strength or
vice versa.” Id., 5:45-48.

94. Thus, in my opinion, Gatewood teaches selecting the second wireless
backhaul link based on signal strength alone, by giving no weight to uptime (for
example because the network has been operating with a relatively stable physical

network layout for long period of times without any problem). In that case, as
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Gatewood teaches and as shown below right, “WLAN access node 333 is selected

based on having the highest signal strength among WLAN access nodes 332-334.”

Id., 5:50-55.
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Ex.1005, FIG. 3 (excerpted, duplicated).
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95.

This second wireless backhaul link—selected based on signal strength

alone and giving no weight to uptime—is a wireless backhaul link (green)

connecting MAP.330 and MAP.333, as shown in modified Figure 3M below.
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Ex.1005, FIG. 3M (modified Figure 3 according to Gatewood’s teachings).

96. As Gatewood further teaches, “[w]hen first wireless backhaul link
[(claimed first channel)] does not meet one or more of the performance criteria (405),
WLAN access node 330 provides [] backhaul for the communications over second
wireless backhaul link [(claimed different channel)].” Ex.1005, 6:33-36, FIG. 4 (at
block 406). The second wireless backhaul link can be established using a different,
better, channel of the same default 5 GHz band used to establish the first wireless
backhaul link.

97. Indeed, Gatewood teaches that the “first wireless backhaul link 341 is
established “using a first wireless frequency spectrum, such as the 5 GHz IEEE
802.11 frequency spectrum,” and that the “second wireless backhaul link 342 for the
backhaul communications of WLAN 340 can comprise a second IEEE 802.11
wireless link using the same [(5 GHz band)] or similar first wireless frequency
spectrum” as the first wireless backhaul link 341. Ex.1005, 6:64-7:8.

98. Because Gatewood teaches that the second wireless backhaul link is
established using a different channel of the default 5 GHz band, in my opinion,
Gatewood satisfies the requirement of “[(A)] performing an attempt to utilize a
different channel in the default frequency band and/or [(B)] a channel in a different
frequency band that has a lower frequency range than the default frequency band”

recited in this claim element. Indeed, as Patent Owner asserts during original
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prosecution, “A and/or B” has an accepted meaning and “that meaning is A alone,
B alone, or A and B together.” Ex.1004, 167; see Section VI.B. Here, Gatewood

teaches at least Option A.

99. Claimed “to establish the backhaul with the second node” —

Gatewood satisfies the claim requirement that both the first wireless backhaul link
(over the “first channel”) and the second wireless backhaul link (over the “different
channel”) establish backhaul with the second node (gateway/MAP.331).

100. First, as shown in Figure 3M, the first wireless backhaul link and
second wireless backhaul link connect MAP.330 to MAP.331 and MAP.333,
respectively. Both establish a backhaul path with the second node MAP.331, which
is the gateway to the Internet. The first wireless backhaul link establishes a single-
hop backhaul path between MAP.330 (network device) and the gateway. The
second wireless backhaul link 1s part of a multi-hop backhaul path (e.g., MAP.330-
to-MAP.333-to-MAP.331) to the same gateway. Indeed, MAP.330 establishes

backhaul path(s) to reach the gateway and the Internet.
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Ex.1005, FIG. 3M.

101. Second, Gatewood teaches forming multiple parallel wireless links
(channels) between any two MAPs—such as between MAP.330 (first node) and
MAP.331 (second node). Ex.1005, 10:23-31 (“Although one main wireless link for
each of [the backhaul] wireless links ... is shown in FIG. 1, it should be understood
that [they] are merely illustrative to show communication modes or wireless access
pathways ... In other examples, further wireless links can be shown ...”).

102. Thus, in my opinion, Gatewood teaches and a POSITA would have
understood and found obvious that MAP.330 (network device) can establish first

wireless backhaul link over the claimed “first channel” and second wireless
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backhaul link over claimed “different channel” that both terminate at the same
MAP, such as MAP.331 (second node/gateway).

103. Ho also teaches forming multiple parallel backhaul connections
(“upstream links”) between a non-CAP hybrid device and a CAP using different
frequency channels and, thus, Ho further confirms Gatewood’s teachings. Ex.1009,
21:7-12 (“the non-CAP hybrid device may choose to establish redundant upstream
links” to the CAP).

104. Forming multiple redundant parallel backhaul links (over different
frequency channels) between two nodes of a mesh network was in fact well-known
and described in many other prior art references, and thus within the knowledge of
a person of ordinary skill. Ex.1008 (Sinha), [0103] (“Several routes may be
calculated between two end points, and ordered in order of preference.”); Ex.1006
(Handforh), 4:54-63 (*[ T]he wireless links (W) in the meshed backhaul network may
be dual redundant parallel links ... to form multiple parallel wireless channels
between points on the network. These parallel links ... allow the simultaneous
transmission of multiple signals between points on the network.”).

105. Gatewood in View of Ho also renders “detecting that a received

signal strength ... is below a threshold” obvious — In my opinion, as discussed

above, a POSITA would have understood and found obvious that Gatewood teaches

“detecting that a received signal strength of the first channel from the second node
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is below a threshold” in order to determine that the first wireless backhaul link
(backhaul link established over the claimed first channel) “is unavailable,
underperforming, or does not meet performance criteria” and that its “performance
[has fallen] below a performance threshold.” Ex.1005, 4:61-66, 6:18-23.

106. In my opinion, Gatewood in view of Ho also renders this limitation
obvious. Ho teaches determining whether a backhaul link is “inadequate” by
detecting that its “signal strength (e.g., RSSI)” has dropped below a “predetermined
RSSI threshold™:

[Tlhe WLAN connection quality to the CAP can be a signal
strength (e.g., RSSI) of a WLAN signal received (at a WLAN
interface of the non-CAP hybrid device) from the CAP on all the
communication bands on which the CAP is configured to operate
(e.g., 2.4 GHz WLAN communication band, 5 GHz WLAN
communication band, etc.). ... The WLAN connection quality can
be deemed ‘inadequate’ if the WLAN connection does not exist
or is of a poor quality. ... [I]f the RSSI of the signal received from
the CAP is less than the predetermined RSSI threshold ... the

WLAN connection quality is deemed inadequate.

Ex.1009, 14:21-46.
107. Thus, Ho further confirms Gatewood’s teachings and the knowledge of
a POSITA. Inmy opinion, a POSITA would also have been motivated to implement

Ho’s signal strength (RSSI) threshold monitoring to detect link failures. This would
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have been obvious to try, with reasonable expectation of success at least because any
modification of Gatewood based on Ho would require common and routine software
programming.

108. Additionally, in my opinion, the combination of Gatewood and Ho as
proposed is a combination of prior art elements according to known methods, and
also application of a known technique to a known system ready for improvement,
both to yield predictable results, namely reliable and efficient way of detecting
connection failure based on link quality information (signal strength) continuously
monitored. This is because Gatewood monitors signal strength continuously, and a
significant drop of signal strength (below a threshold) is a clear indication that there
is a problem with a link, making it unusable.

d. Element [1.3]/[12.3]: “wherein, in any of said attempts,

channels in a given frequency band are prioritized
based on a corresponding received signal strength.

109. In my opinion, Gatewood discloses or renders obvious this element. As
Gatewood explains, backhaul candidates (formed over different frequency channels)
are generally selected “based on at least a signal strength and uptime information.”
Ex.1005, 5:4-28. Gatewood further teaches associating a score indicative of the
channel (link) quality of each backhaul candidate—this score is “[a] weighting

calculation [] employed to balance signal strength and uptime considerations, such
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as giving an uptime measurement more weight in the selection process than a signal
strength or vice versa.” Id., 5:45-48.

110. As Gatewood teaches, by assigning zero weight to uptime, each
candidate backhaul link has a score that simply reflects the signal strength of the
link/channel. 1d., 5:50-53. In that case, as Gatewood explains using the exemplary
signal strengths shown in table 360 of Figure 3, MAP.330 would select the
MAP.330-to-MAP.333 backhaul link as the backup backhaul link because its signal
strength—65 dB (green)—is “the highest signal strength among WLAN access
nodes 332-334.” Id., 5:50-53 (“In other examples [where uptime i1s given zero
weight], WLAN access node 333 [(green below)] is selected based on having the

highest signal strength among WLAN access nodes 332-334.”).
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access nove | _strency

30 MINUTES

25 HOURS

2 HOURS

4 DAYS

52

TP Link Ex. 1001
Page 53



Declaration of Dr. Ding for Inter Partes Review of U.S. Patent No. 10,681,698 B2

Ex.1005, FIG. 3 (excerpted).?

111. In addition, as discussed above, Gatewood teaches an embodiment in
which all backhaul communications are established over the same 5 GHz frequency
band. See Section X.A.2(c). Thus, in my opinion, Gatewood teaches that, in any
attempt to establish a backhaul, channels in a given frequency band (e.g., the 5 GHz
band) can be prioritized based on received signal strength alone—with no weight

given to uptime.

3. Dependent Claims 2 and 13

a. “|The method of claim 1/The device of claim 12],
wherein said attempts are performed on a first radio,
[the method/the operations] further comprising:”

112. In my opinion, Gatewood discloses this element or renders it obvious.

Gatewood teaches that the “first wireless backhaul link 341 is established “using a

3 The data structure (table) 360 in Figure 3 lists the candidate backhaul links using

a backhaul selection criteria in which “both signal strength and uptime
information are given roughly equal weight.” Ex.1005, 5:53-55. In a selection
criteria that only considers signal strength and gives no weight to uptime (which
Ho expressly teaches), the candidate backhaul links would be listed in descending
order of signal strength instead: link 330-331 (70 dB), 330-333 (65 dB), 330-332

(55 dB), and link 330-334 (50 dB).
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first wireless frequency spectrum, such as the 5 GHz IEEE 802.11 frequency
spectrum,” and that the “second wireless backhaul link 342 for the backhaul
communications of WLAN 340 can comprise a second IEEE 802.11 wireless link

29

[(channel)] using the same or similar first wireless frequency spectrum ..

Ex.1005, 6:64-7:8.

113. Thus, in my opinion, Gatewood teaches and a POSITA would have
understood and found obvious that the first and second wireless backhaul links 341
and 342 can both be established over channels of the 5 GHz band using the 5 GHz
radio (claimed first radio).

b. Element [2.1]/[13.1]: “upon failure of all said attempts,

performing an attempt to establish the backhaul with
the second node utilizing a different radio.”

114. In my opinion, Gatewood discloses this element and, alone or in view
of Ho, renders i1t obvious. Gatewood teaches that the backhaul communications can
also be established in other frequency bands than the default “5 GHz IEEE 802.11
frequency spectrum.” Ex.1005, 6:48-63. For example, as Gatewood teaches,
alternative backhaul links can be established in a different but “similar” Wi-Fi
frequency band than the 5 GHz band, and can also be established using links of
different wireless technologies, such as a “cellular data link” or “different wireless

technology link.” Id., 6:52-63.
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115. Inmy opinion, a POSITA have understood and found obvious that these
alternative wireless communication technologies discussed in Gatewood typically
require the use of a different radio than the 5-GHz radio, since different hardware
configurations are generally required to operate in different frequency bands.

116. In my opinion, Gatewood in view of Ho also renders this element
obvious. As Ho teaches, each access node can be a “dual band dual concurrent
radio” (DBDC) device that can ‘“simultaneously operate in the 2.4 GHz WLAN
communication band and the 5 GHz WLAN communication band.” Ex.1009, 2:33-
37, 18:18-22, 18:28-35.

117. It is my opinion that a POSITA would have understood and found
obvious that each MAP in Gatewood’s network can be implemented using Ho’s
“dual band dual concurrent radio” (DBDC) device which, as Ho teaches, has two
radios, one operating at 5 GHz, the other at 2.4 GHz. The use of Ho’s DBDC devices
in Gatewood’s network would satisfy Gatewood’s requirement of using different
bands of “similar” technologies for backhaul. Ex.1005, 6:52-56.

118. Additionally, in my opinion, the combination of Gatewood and Ho as
proposed is a combination of prior art elements according to known methods, and
also application of a known technique to a known system ready for improvement,
both to yield predictable results, namely a wireless mesh network with multiple

backhaul bands for higher bandwidth and better fault tolerance.
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119. Ho further teaches that, using such dual band radio, an access point of
the network (“non-CAP hybrid device”) “can attempt to connect [(establish a
backhaul)] to the CAP [(central access point or root AP)] via the 2.4 GHz or the 5
GHz WLAN communication band (whichever has the better connectivity) ...”.
Ex.1009, 18:38-46. In this case, consistent with Gatewood’s teachings, the claimed
first radio 1s the 5 GHz radio (as discussed in Section X.A.3) and the claimed second
radio is the 2.4 GHz radio.

4. Dependent Claims 3 and 14

a. “|The method of claim 2/The device of claim 13],
wherein said different radio is the same radio as the
front haul.”

120. In my opinion, Gatewood discloses this element and, alone or in view
of Ho, renders it obvious. The MAPs in Gatewood’s wireless mesh networks can be
implemented using Ho’s “dual band dual concurrent radio” (DBDC) device, which
operate in the 2.4 GHz and 5 GHz bands, as I discussed above. Ex.1009, 2:33-37,
18:18-22, 18:28-35; Section X.A.3. In this case, the first radio 1s the 5 GHz radio
(as taught in Gatewood), and the second radio is the 2.4 GHz radio that is also used
for front haul communication with client devices.

121. Indeed, both Gatewood and Ho teach using the 2.4 GHz band for front

haul communication, as was in fact well-known. Ex.1005, 9:55-65 (front haul
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communications “can be provided over at least 2.4, 3, 6, 5 and 60 GHz frequency
bands™); Ex.1009, 15:5-14 (describing “2.4 GHz WLAN coverage”).

5. Dependent Claims 4 and 15

a. Preamble: “[The method of claim 1/The device of claim
12, the operations| further comprising:”

122. In my opinion, Gatewood, alone or in view of Ho, renders claims 1 and
12 obvious.
b. Element [4.1]/[15.1]: “measuring received signal

strengths of probes from all nodes within a
communication range; and”

123. In my opinion, Gatewood discloses or renders obvious this element. As
discussed above in Section X.A.2(b), each access node in Gatewood’s wireless mesh
network measures the received signal strengths of signals received from all nodes
within a communication range. Ex.1005, 1:37-49 (“The method includes ...
selecting a first wireless backhaul link for communications of the wireless local area
network from among a plurality of wireless links provided by a plurality of wireless
access nodes based on at least signal strengths of the wireless links ...”), 5:10-12
(“The signal strengths can be measured or detected by WLAN access node 330
[(claimed first node)] ... Example signal strengths [(green)] are indicated in data

structure 360 of FIG. 3.”).
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Ex.1005, FIG. 3 (excerpted).*

124. Indeed, table 360 (above) lists the signal strength measured at access
node 330 (claimed network device) of signals transmitted by other access nodes (331
through 334) in Gatewood’s wireless mesh network. In my opinion, a POSITA
would have understood and found obvious that those signals include probe requests
that are broadcasted by every mesh point of a wireless mesh network (such as
Gatewood’s mesh network) as part of the mesh discovery and backhaul peer link
management process, as described in the IEEE mesh networking standards.
Ex.1020, 109 (“Mesh discovery and peer link management require that MPs [(mesh
points)] have sufficient information about themselves and potential neighbors. This
process requires detection of potential mesh neighbors through Beacons or through

active scanning using Probe Requests.”).

4 See fn.3.
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c. Element [4.2]/[15.2]: “selecting the second node based
on the measured received signal strengths of the
probes.”

125. In my opinion, Gatewood discloses or renders obvious this element. As
discussed above in Section X.A.2(b), access node 330 (first node) selects access
node 331 (second node) to establish a backhaul communication because the
measured received signal strength of signals from access node 331 is the highest, as
shown in the table 360 (purple) in Figure 3 below. Ex.1005, 4:41-53 (“The first
backhaul wireless link is selected from among a wireless link associated with WLAN
access nodes 331-334 based on at least a signal strength of the associated wireless
link as measured or detected by WLAN access node 330 [(claimed first node)].
Example signal strengths are indicated in data structure 360 in FIG. 3 [(under the
SIGNAL STRENGTH column)] ... Since WLAN access node 331 has the highest
signal strength in this example, WLAN access node 330 selects WLAN access node
331 [(claimed second node)] for the first wireless backhaul link, as indicated by
wireless link 341 [(red)] and the “1” indicator in FIG. 3.”).

126. And, as I discussed above with regard to element [4.1], a POSITA
would have understood and found obvious that the measured received signal
strengths include measured received signal strengths of the probe requests
transmitted by other nodes (331-334) of Gatewood’s wireless mesh network and

received at access node 330 (claimed network device).
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Ex.1005, FIG. 3.

6.

Dependent Claim 5 and 16

a. “|The method of claim 1/The device of claim 12, the
operations| further comprising: utilizing a spanning
tree based protocol to avoid loops in said attempts.”

127. Inmy opinion, Gatewood in view of Ho renders this claim obvious. Ho

teaches the use of a “suitable loop avoidance mechanism (e.g., a hybrid spanning

tree protocol (hSTP) ...”. Ex.1009, 5:18-21. A POSITA would have been motivated

to incorporate the use of a spanning tree-based protocol, discussed in Ho, in

Gatewood’s networks to create a loop-free network, thereby significantly improving

network operations and reliability.
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128. Indeed, as was well-known in the art and explained in Ho, loops can be
“catastrophic and cause failure” of the mesh network. Ex.1009, 7:53-57. Such a
combination would have been obvious to try with reasonable expectation of success
because the spanning tree protocol (STP) and later enhancements are defined in the
IEEE standards, such as IEEE 802.1D, which provide algorithms and guidelines for
ensuring loop-free topologies in networks, and because implementing a spanning
tree-based protocol involves routine software programming. Ex.1012 (IEEE
802.1D), Chapter 17 at 137-179 (Rapid Spanning Tree Protocol (RSTP)).

129. Additionally, in my opinion, the combination of Gatewood and Ho as
proposed is a combination of prior art elements according to known methods, and
also application of a known technique to a known system ready for improvement,
both to yield predictable results, namely a reliable and conventional way of avoiding
bridging loops that can be catastrophic to network operation.

7. Dependent Claims 6 and 17

a. Preamble: “|The method of claim 1/The device of claim
12, the operations] further comprising:”

130. In my opinion, Gatewood, alone or in view of Ho, renders claims 1 and
12 obvious. See Section X.A.2.

b. Element [6.1]/[17.1]: “measuring a link quality among
one or more of the nodes in the network; and”

131. See Sections X.A.2(d), X.A.5 (claim 4).
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c. Element [6.2]/[17.2]: “selectively causing a number of
nodes in the network to form a particular connection
topology based on the measured link quality.”

132. In my opinion, Gatewood discloses this element or renders it obvious.
As discussed above and illustrated in Figure 3M below, MAP.330 (claimed network
device) selects MAP.331 as the preferred backhaul path to the gateway when the
measured signal strength of signals received from MAP.331 is strong (70 dB) as
shown in table 360 of Figure 3/3M. See Sections X.A.2(b). In this case, the backhaul
path to the gateway for MAP.330 is the single-hop path MAP.330-to-MAP.331. /d.

133. On the other hand, when the signal strength of signals received from
MAP.331 weakens and falls below a predetermined minimum RSSI threshold,
MAP.330 selects MAP.333 to establish a two-hop backhaul path MAP.330-to-
MAP.333-to-MAP.331 to the gateway. See Section X.A.2(c). MAP.333 in essence
acts as a network extender or relay node, as is common in mesh networks. Thus,
MAP.330 selectively causes a number of nodes (e.g., MAP.330, MAP.331, and
MAP.333) to form a particular connection topology—e.g., the direct single-hop path
MAP.330-to-MAP.331 to the gateway and the Internet, or the indirect two-hop path
MAP.330-to-MAP.333-to-MAP.331 connecting the network device to the gateway

and the Internet—based on measured link quality.
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B.

Ground II: Claims 1-22 Are Rendered Obvious by Ho

1.

Independent Claims 1 and 12

a.

Claim 1 Preamble: “A computer-implemented method
for establishing a backhaul communication among
nodes in a mesh wireless network, the method
comprising:”

Claim 12 Preamble: “A network device capable of
establishing a backhaul communication among nodes
in a mesh wireless network, the device including a
network controller configured to perform operations
comprising:”

134. To the extent the preamble is limiting, in my opinion, Ho discloses or

renders 1t obvious. Ho teaches a wireless mesh network, which Ho refers to as a
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home network or a hybrid communication network. Ex.1009, 1:8-13, 2:26-37. As
illustrated in Figure 1, the network comprises multiple mesh access points (MAPs)
(blue)—each of which is a claimed “node” and can also be the claimed “network
device”—and a gateway (green) that couples the hybrid communication network to
an external network such as the Internet. Id., 3:24-54.

135. The MAPs are called “hybrid devices” because each device supports
multiple network communication technologies, such as 802.11 (Wi-F1), powerline
communications (PLC) and Ethernet, in compliance with the IEEE 1905.1 home
networking standards. Id., 2:26-37.

136. 1In Figure 1, hybrid device 102 (purple border) is the central access
point (CAP or root AP) of the network because it is directly connected to the gateway
(green); Ho refers to other hybrid devices (118, 120) (red border) as non-CAP hybrid

devices. 1d., 6:4-6.
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Ex.1009, FIG. 1.

137. For claim mapping purposes, I have mapped the “network device”
recited in the preamble of claim 12 to Ho’s non-CAP hybrid device 120 (red border).
As I discuss in more detail below, the non-CAP hybrid device 120 (network device)
has a configuration unit 106 and monitoring unit 108 (not shown) that forms the
claimed network controller. I have mapped the claimed “second node” (see claim
element [1.1]/[12.1]) to the CAP hybrid device 102 (purple border).

138. In more detail, Ho teaches that each hybrid device (blue) includes a
configuration unit 106 (red) that executes a “total configuration algorithm (TCA)”

(claimed operations) to configure the device at initialization and during its
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operation—which includes determining the band(s) and channel(s) that the device
uses for backhaul communication with other network devices. 1d., 2:48-3:14, 12:22-
25 (“FIG. 4 1s a flow diagram 400 illustrating example operations for selecting the
band, channel and power of the central access point (CAP BCP selection),”), 13:52-
55 (“FIG. 5 is a flow diagram 500 illustrating example operations for selecting the
personality, band, channel, and power of the non-central access point device (non-
CAP PBCP selection).”).

139. As Ho teaches, “[tlhe hybrid devices can self-organize among
themselves to discover each other and configure their personalities without user
intervention.”  Id., 3:17-19. In particular, the hybrid devices automatically
determine the backhaul connections in the network. To illustrate, Ho teaches that
“the CAP [initially] selects one or more channels” in the 2.4 GHz or 5 GHz bands
for backhaul communication and “broadcast[s] a message to indicate that it is in
operation and to indicate the channel(s) it has selected.” Ex.1009, 13:24-41. As Ho
further teaches, non-CAP hybrid devices then “attempt to connect [(establish a
backhaul connection)] to the CAP via the 2.4 GHz or the 5 GHz WLAN
communication band (whichever has the better connectivity) ...”. Id., 18:38-46.

140. Each hybrid device (blue) also has a monitoring unit 108 (purple) that
“can monitor (e.g., continuously, at periodic intervals, etc.) the hybrid

communication network 100 and the device status to detect any changes that could
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affect the personality and configuration of the hybrid device []. For example, the
user may unplug or move a network device in the hybrid communication network
100, radio conditions may change, ...”. Ex.1009, 19:52-60.

141. As Ho teaches, if the monitoring unit detects that there are significant
changes in the hybrid communication network—such as substantial changes in
“performance measurements” including “data rate” changes—it would trigger the
execution unit to “re-execute the operations for determining the personality of the
hybrid device”—which includes re-executing Ho’s procedure to establish backhaul
connections. Id., 19:64-20:17.

b. Element [1.1]/[12.1]: “performing an attempt to utilize
a first channel in a default frequency band as a
backhaul with second node in the network, wherein the
backhaul is to provide communication of management
functions between the nodes in the network, as opposed

to a front haul that provides wireless data
communication to clients in the network; and”

142. In my opinion, Ho discloses this element or renders it obvious. Ho
teaches that backhaul establishment in the network starts with “the CAP select[ing]
one or more channels” in the 2.4 GHz or 5 GHz bands for backhaul communication
and “broadcast[ing] a message to indicate that it is in operation and to indicate the
channel(s) it has selected.” Id., 13:24-41. This is the case for example when the
CAP is a DBDC device that can simultaneously operate in both bands. Ex.1009,

18:18-35. A non-CAP hybrid device (claimed network device) then “attempt[s] to
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connect [(i.e., establish a backhaul connection)] to the CAP [(claimed second node)]
via the 2.4 GHz or the 5 GHz WLAN communication band (whichever has the better
connectivity) ...”. Id., 18:38-46. This is the case in particular if the non-CAP hybrid
device 1s also a DBDC device, as Ho teaches.

143. Ho’s Figure 1 below illustrates my claim mapping. The non-CAP
hybrid device 120 (red outline) is the claimed network device, the central access
point CAP 102 (purple outline) is the claimed second node, and the backhaul

communication between the CAP and non-CAP devices is highlighted in magenta.
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144. Claimed default frequency band — The frequency band (e.g., 5 GHz

band) selected by the non-CAP hybrid device (network device) for backhaul
communication with the CAP (second node) is the claimed “default frequency band”
under Patent Owner’s construction of the term to mean “a preferred frequency
band.” Ex.1017, 4. This is because, as Ho teaches, this band is selected by the
network device (non-CAP hybrid device) to provide ‘“better connectivity” to the
CAP (second node). Ex.1009, 18:38-46.

145. Ho also teaches that the 5 GHz band is preferred over the 2.4 GHz band
because, as was also well-known in the art, the 5 GHz band permits wider channel
bandwidth such as “an 80 MHz WLAN operating channel or a 160 MHz operating
channel” that 1s not available in the 2.4 GHz band. Ex.1009, 13:42-51; Ex.1021, 1-
3 (“In the IEEE 802.11a and 802.11g WiF1 standards, channel widths were strictly
defined as being 20 MHz in size. ... Channel bonding was first introduced with
802.11n to allow 40 MHz channels, and then ultimately extend further with 802.11ac
to allow 80 MHz and 160 MHz channels.”). This is illustrated in the figure below

from page 3 of Hintersteiner (Ex.1021):

69

TP Link Ex. 1001
Page 70



Declaration of Dr. Ding for Inter Partes Review of U.S. Patent No. 10,681,698 B2

Center 802.11a 802.11n 802.11ac 802.11ac
Freq {MHz) | {20 MHz) {40 MHz) {80 MHz) {160 MHz)
5180 36
- 38 [36-40]
L 5200 40
= 42 [36-48]
5 5220 44
=280 PP 46 [44-48]
50 [36-64]
5260 52
- 54 [52-56]
- 5280 56
> 58 [52-64]
3 5300 60
62 [60-64]
5320 64
5500 100
102 [100-104]
5520 104
106 [100-112]
5540 108
T 110 [108-112]
v 55&
a 114 [100-128]
5580 116
P 118 [116-120]
. 5600 120
= 122 [116-128]
Z 5620 124
2 126 [124-128]
5640 128
5660 132
134 [132-136]
5680 136
138 [132-144]
5700 140
142 [140-144]
5720 144
5745 149
™ 151 [149-153]
- 5765 153
= 155 [149-161]
= 5785 157
159 [157-161]
5805 161
ISM 5825 165

146. In my opinion, Petitioner’s construction is also met. Ho teaches

embodiments in which the CAP (root AP) of the wireless network uses a single band

for backhaul (e.g., the 5 GHz band). This would be the case for example if the CAP
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is a “dual band single radio (DBSR) device ... that can operate in either the 2.4 GHz
WLAN communication band or the 5 GHz WLAN communication band, but not
simultaneously.” Ex.1009, 17:61-65. This would also be the case if the CAP is a
“single band single radio (SBSR) device ... that is configured only to operate in a
single communication band (e.g., either the 2.4 GHz WLAN communication band
or the 5 GHz WLAN communication band).” Id., 17:18-22.

147. For example, as shown in Ho’s Figure 4, the CAP may only be
configured to use the 5 GHz band for backhaul, and therefore cannot use the 2.4

GHz band (“No” at block 402). Ex.1009, 1:54-56, 12:22-31, 12:58-61.
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400 N BEGIN

CAP OF A HYBRID COMMUNICATION NETWORK
CONFIGURED TO OPERATE IN A 2.4GHz WLAN
COMMUNICATION BAND

CAP OF A HYBRID COMMUNICATION NETWORK
CONFIGURED TO OPERATE IN A 5GHz WLAN

SELECT A 5GHZ COMMUNICATION CHANNEL FOR OPERATION OF
4104 THE CAP IN THE 5GHZ WLAN COMMUNICATION BAND

l

DETERMINE A TRANSMIT POWER FOR WLAN TRANSMISSIONS
412 FROM THE CAP IN THE SELECTED 5GHZ COMMUNICATION
CHANNEL

FIG. 4

Ex.1009, FIG. 4, 1:54-56 (“FIG. 4 is a flow diagram illustrating example operations

for selecting the band, channel and power of the central access point (CAP)”).
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148. In that case, a non-CAP hybrid device must choose the only band (5
GHz band) supported by the CAP to establish backhaul communication between
itself and the CAP, and that band is therefore the claimed “default frequency band”
under Petitioner’s construction of the term to mean “preset frequency band used
automatically in the absence of a choice made by the user.” Ex.1017, 4.

149. Claimed “first channel” — As Ho teaches, the non-CAP hybrid device

selects a “preferred channel” having the “highest RSSI” in the selected frequency
band (e.g., the 5 GHz band) to establish backhaul communication with the CAP.
Ex.1009, 16:54-57. In more detail, Ho teaches that “the non-CAP hybrid device can
also execute channel scan operations to select candidate channels (e.g., channels
with the preferred performance) on each WLAN communication bands.” /d., 16:30-
33. In addition, “the configuration unit 106 [of the non-CAP hybrid device] can
identify a preferred channel (e.g., a channel with the best performance, such as a
highest RSSI, lowest error rate, etc.) from the candidate channels™ to use as backhaul
to the CAP if “the preferred channel of the non-CAP hybrid device matches the
channel on which the CAP currently operates ...”. Id., 16:54-57.

150. Claimed “communication of management functions” — As would be

understood by a POSITA, a backhaul communication provides MAP-to-MAP
communication and is not a front-haul client-facing communication that provides

wireless data communication to clients in the network. The backhaul also provides
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communication of management functions between the nodes in the network, as
claimed.

151. For example, as would be well-known in the art, Ho’s hybrid devices
(APs) communicate over the backhaul to identify themselves, to exchange capability
and configuration information with other access nodes, and to coordinate their
operations. Ex.1009, 13:39-41 (“After the CAP selects one or more channels, the
CAP can broadcast a message to indicate that it is in operation and to indicate the
channel(s) it has selected.”), 14:4-4-6 (“one or more messages are broadcast to
identify the CAP and to determine WLAN credentials associated with the CAP.”),
4:46-55 (“The configuration unit 106 can also receive ... link metric information ...
from one or more access points (APs) ...”).

152. This is consistent with the IEEE 802.11s mesh networking standard,
which describes management messages (frames) exchanged between mesh points
over the backhaul to convey management function information such as Root
Announcement, Path Request/Reply, Mesh Link Metric Report, Probe
Request/Response frames, etc. Ex.1016, 30-38.

c. Element [1.2]/[12.2]: “upon detecting that a received
signal strength of the first channel from the second
node is below a threshold, performing an attempt to
utilize a different channel in the default frequency
band and/or a channel in a different frequency band
that has a lower frequency range than the default

frequency band, to establish the backhaul with the
second node,”
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153. In my opinion, Ho discloses this element or renders it obvious. As Ho
teaches, to establish a backhaul connection to the CAP (root AP), a “non-CAP hybrid
device can determine ... [the] WLAN connection quality to the CAP on all the
communication bands, ... [the] candidate channels selected by channel scan
operations on all WLAN communication bands, and [the] number of communication
hops (or communication links) between the non-CAP hybrid device and the CAP.”
Ex.1009, 14:11-20.

154. As Ho further teaches, “the WLAN connection quality to the CAP can
be a signal strength (e.g., RSSI) of a WLAN signal received [at] ... the non-CAP
hybrid device[] from the CAP on all the communication bands on which the CAP is
configured to operate (e.g., 2.4GHz WLAN communication band, 5 GHz WLAN
communication band, etc.).” Id., 14:21-27.

155. In addition, as Ho teaches, each hybrid device (blue) has a monitoring
unit (purple) that “can monitor (e.g., continuously, at periodic intervals, etc.) the
hybrid communication network 100 and the device status to detect any changes that
could affect the personality and configuration of the hybrid device []. For example,
the user may unplug or move a network device in the hybrid communication network

100, radio conditions may change, ...”. Ex.1009, 19:52-60.
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Ex.1009, FIG. 1. Thus, Ho’s non-CAP hybrid device (claimed network device) can
continuously monitor the RSSI of wireless signals received from the CAP (claimed
second node), and uses that information to continuously assess the backhaul
connection quality to the CAP.

156. Notably, as Ho teaches, “if the RSSI of the signal received from the
CAP is less than the predetermined RSSI threshold (e.g., the
RSSI moderate threshold) the WLAN connection quality is deemed inadequate.”
1d., 14:38-41. When the monitoring unit 108 (purple) detects such a change, it will
trigger the configuration unit 106 (red) of the non-CAP hybrid device to re-execute

the same sequence of operations to select the backhaul. Id., 19:64-20:3 (triggering
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the configuration unit to “re-execute the operations” based on detecting a change in
“the WLAN connection quality™).

157. As aresult, and as discussed above in Section X.B.1(b), the non-CAP
hybrid device will again attempt to select another “preferred channel” (claimed
different channel) having the “highest RSSI” to re-establish backhaul
communication with the CAP. Ex.1009, 16:30-33, 16:54-57; See Section X.B.1(b).
The new “preferred channel” (different channel) is in the default frequency band
(e.g., 5 GHz) if the CAP only establishes backhaul in a single frequency band (the 5
GHz band), as discussed above in Section X.B.1(b), and thus Ho discloses or renders
obvious this element, in my opinion.

158. Ifthe CAP establishes backhaul in both the 2.4 GHz and 5 GHz bands,
and the non-CAP established backhaul with the CAP over the 5 GHz band 1n its first
attempt, as discussed above, the new “preferred channel” is a channel in the 5 GHz
band or in the lower 2.4 GHz band. /d., 18:38-46 (“the non-CAP hybrid device can
attempt to connect to the CAP via the 2.4 GHz or the 5 GHz WLAN communication
band (whichever has the better connectivity) ...”). Thus, in my opinion, Ho again
satisfies this element.

d. Element [1.3]/[12.3]: “wherein, in any of said attempts,

channels in a given frequency band are prioritized
based on a corresponding received signal strength.”
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159. In my opinion, Ho discloses this element or renders it obvious. As I
discussed above under Sections X.B.1(b)-(¢), in any of said attempts, Ho’s non-CAP
hybrid device (claimed network device) selects, based on a prioritization of
candidate channels, a “preferred channel” having the “highest RSSI” to establish
or re-establish backhaul communication with the CAP. Ex.1009, 16:30-33, 16:54-
57; see Sections X.B.1(b)-(c).

160. Indeed, as Ho teaches, to ensure good backhaul connections to the CAP
(root AP), anon-CAP hybrid device performs the same backhaul selection procedure
in each such attempt: (1) measures link quality parameters—including “signal
strength (e.g., RSSI)”—on all communication bands that the CAP advertises as
available for backhaul, (2) prioritizes ‘“candidate channels” that can provide
“preferred performance” in all such communication bands, and (3) selects a
“preferred channel” having “the highest RSSI” among the candidate channels to
establish backhaul connection with the CAP. Ex.1009, 14:11-27, 16:30-33 (“[T]he
non-CAP hybrid device can also execute channel scan operations to select candidate
channels (e.g., channels with the preferred performance) on each WLAN
communication bands.”), 16:53-60 (“[T]he configuration unit 106 can identify a
preferred channel (e.g., a channel with the best performance, such as a highest
RSSI, lowest error rate, etc.) from the candidate channels” to establish backhaul with

the CAP).
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2. Dependent Claims 2 and 13

a. “|The method of claim 1/The device of claim 12],
wherein said attempts are performed on a first radio,
[the method/the operations] further comprising:”

161. In my opinion, Ho discloses or renders obvious this element. As Ho
teaches, each access node can be a “dual band dual concurrent radio” (DBDC) device
that can “simultaneously operate in the 2.4 GHz WLAN communication band and
the 5 GHz WLAN communication band.” Ex.1009, 2:33-37, 18:18-22, 18:28-35.
As discussed below, an example of the claimed first radio is the 5 GHz radio of a
DBDC network device described in Ho.

162. In more detail, Ho teaches that, using such dual band radio, an access
point of the network (“non-CAP hybrid device”) “can attempt to connect [(establish
a backhaul)] to the CAP [(central access point or root AP)] via the 2.4 GHz or the 5
GHz WLAN communication band (whichever has the better connectivity) ...”.
Ex.1009, 18:38-46.

163. In my opinion, the 5 GHz would generally provide better connectivity
than the 2.4 GHz, and thus the claimed first radio is typically the 5 GHz radio. For
example, the 2.4 GHz band is also used for client-facing communication and thus its
resource availability for backhaul and quality of service may be lower compared to

the 5 GHz band.
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164. In addition, the channels in the 5 GHz band are wider, thus providing
higher communication bandwidth, as Ho recognizes. Ex.1009, 13:42-51 (“[T]he
CAP [and non-CAP hybrid devices] may be configured to select an 80 MHz WLAN
operating channel or a 160 MHz WLAN operating channel” available in the 5 GHz
band, instead of the lower “20 MHz WLAN operating channel” of the 2.4 GHz
band); Ex.1021, 1-3 (“In the IEEE 802.11a and 802.11g WiFi standards, channel
widths were strictly defined as being 20 MHz in size. ... Channel bonding was first
introduced with 802.11n to allow 40 MHz channels, and then ultimately extended
further with 802.11ac to allow 80 MHz and 160 MHz channels.”).

b. Element [2.1]/[13.1]: “upon failure of all said attempts,

performing an attempt to establish the backhaul with
the second node utilizing a different radio.”

165. In my opinion, Ho discloses or renders obvious this element. As Ho
teaches, each access node can be a “dual band dual concurrent radio” (DBDC) device
that has a 2.4 GHz radio and a 5 GHz radio and thus can “simultaneously operate in
the 2.4 GHz WLAN communication band and the 5 GHz WLAN communication
band.” Ex.1009, 2:33-37, 18:18-22, 18:28-35. As I discussed above in Section
X.B.2(a), the access node will attempt to establish backhaul with the CAP over the
higher bandwidth 5 GHz band using the 5 GHz radio (claimed first radio). See

Section X.B.2(a).
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166. If and when those attempts fail because of poor connectivity to the 5
GHz band, Ho teaches that the access node attempts to establish backhaul with the
CAP over the 2.4 GHz band using the 2.4 GHz radio (claimed different radio).
Indeed, as Ho teaches, an access node will “attempt to connect to the CAP via the
2.4 GHz or the 5 GHz WLAN communication band (whichever has the better
connectivity) ...”. Ex.1009, 18:38-46.

167. As an example, if the user moves the dual-band dual-concurrent radio
(DBDC) CAP behind a wall such that the 5 GHz signal becomes weaker compared
to the 2.4 GHz signal, or if the user replaces such dual-radio CAP with a single-radio
CAP (DBSR or SBSR) configured to operate in the 2.4 GHz band, the access node
will attempt to re-connect to the CAP over the 2.4 GHz band using the 2.4 GHz
radio. Ex.1009, 19:62-64 (the monitoring unit triggers the execution unit to “re-
execute the [backhaul establishment] operations” if “the existing CAP [becomes]
unreachable or may [have] change[d].”)

3. Dependent Claims 3 and 14

a. “|The method of claim 2/The device of claim 13],
wherein said different radio is the same radio as the
front haul.”

168. In my opinion, Ho discloses or renders obvious this element. The 2.4
GHz radio (claimed different radio) is also used for client-facing front haul

communication, as was well-known in the art.
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4. Dependent Claims 4 and 15

a. Preamble: “|The method of claim 1/The device of claim
12, the operations| further comprising:”

169. In my opinion, Ho renders obvious claims 1 and 12. See X.B.1.
b. Element [4.1]/[15.1]: “measuring received signal

strengths of probes from all nodes within a
communication range; and”

170. In my opinion, Ho discloses or renders obvious this element. As Ho
teaches, a non-CAP hybrid device (claimed network device) determines “WLAN
connection quality to the CAP on all communication bands,” and that “the WLAN
connection quality to the CAP can be a signal strength (e.g., RSSI) of a WLAN
signal received (at a WLAN interface of the non-CAP hybrid device) from the CAP
on all the communication bands on which the CAP is configured to operate” such as
the 2.4 GHz and/or 5 GHz bands. Ex.1009, 14:11-27.

171. In my opinion, a POSITA would have understood and found obvious
that the signals received at a non-CAP hybrid device include probe requests that are
broadcasted by every mesh point of a wireless mesh network (such as Ho’s mesh
network) as part of the mesh discovery and backhaul peer link management process,
as described in the IEEE mesh networking standards. Ex.1020, 109 (“Mesh
discovery and peer link management require that MPs [(mesh points)] have

sufficient information about themselves and potential neighbors. This process
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requires detection of potential mesh neighbors through Beacons or through active
scanning using Probe Requests.”).
c. Element [4.2]/[15.2]: “selecting the second node based

on the measured received signal strengths of the
probes.”

172. In my opinion, Ho discloses or renders obvious this element. As Ho
teaches, a non-CAP hybrid device (claimed network device) establishes a backhaul
connection with the CAP (it selects the CAP) if the measured received signal
strengths of signals (including probe signals) from the CAP indicate that the
connection is adequate. Ex.1009, 14:32-38 (“The WLAN connection quality can be
deemed ‘adequate’ if the WLAN connection is of a good quality. In some
embodiments, if the RSSI of the signal received from the CAP is greater than a
predetermined RSSI threshold (e.g., an RSSI moderate threshold ...), the WLAN
connection quality is deemed adequate.”), 17:25-29 (“In general, the WLAN STA
module of the non-CAP hybrid device can be switched ON if the WLAN connection
to the CAP is adequate (e.g., if the signal strength detected from the CAP at the non-
CAP hybrid device is greater than a threshold signal strength).”).

5. Dependent Claims 5 and 16

a. “|The method of claim 1/The device of claim 12, the
operations| further comprising: utilizing a spanning
tree based protocol to avoid loops in said attempts.”
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173. In my opinion, Ho discloses or renders obvious this element. Ho
teaches the use of a “suitable loop avoidance mechanism (e.g., a hybrid spanning
tree protocol (hSTP) ...”. Ex.1009, 5:18-21.

6. Dependent Claims 6 and 17

a. Preamble: “[The method of claim 1/The device of claim
12, the operations] further comprising:”

174. In my opinion, Ho renders obvious claims 1 and 12. See X.B.1.

b. Element [6.1]/[17.1]: “measuring a link quality among
one or more of the nodes in the network; and”

175. In my opinion, Ho discloses or renders obvious this element. As Ho
teaches, a non-CAP hybrid device (claimed network device) determines “WLAN
connection quality to the CAP on all communication bands,” and that “the WLAN
connection quality to the CAP can be a signal strength (e.g., RSSI) of a WLAN
signal received (at a WLAN interface of the non-CAP hybrid device) from the CAP
on all the communication bands on which the CAP is configured to operate” such as
the 2.4 GHz and/or 5 GHz bands. Ex.1009, 14:11-27. In my opinion, Ho’s “WLAN
connection quality” is a “link quality” as claimed.

c. Element [6.2]/[17.2]: “selectively causing a number of

nodes in the network to form a particular connection
topology based on the measured link quality.”

176. In my opinion, Ho discloses or renders obvious this element. As I
discussed above in Section X.B.4(b) and as Ho teaches, a non-CAP hybrid device

(claimed network device) establishes a direct backhaul connection with the CAP if
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the measured received signal strengths of signals from the CAP indicate that such a
direct connection provides adequate connection quality (measured link quality).
Ex.1009, 14:32-38 (“[1]f the RSSI of the signal received from the CAP is greater
than a predetermined RSSI threshold ..., the WLAN connection quality [between
the CAP and the non-CAP hybrid device] is deemed adequate.”).

177. Ho refers to this mode of operation in which a network device is directly
connected to the CAP as “mode A,” in contrast to “mode B” where the network
device is indirectly connected to the CAP through another non-CAP network device
acting as a relay/network extender: “if ... the non-CAP hybrid device is connected
to and associated with an access point that is not the CAP of the hybrid
communication network, the non-CAP hybrid device is deemed to be operating in
mode B. Otherwise, the non-CAP hybrid device is deemed to be operating in mode
A.” Ex.1009, 19:39-44.

178. Idiscuss Ho’s “mode B” in detail below regarding claims 8 and 19. See
Section X.B.8. As a POSITA would have understood and found obvious, Ho teaches
that a network device would connect to another non-CAP network device acting as
a relay/network extender (“mode B”) if the signal strengths of signals it receives
from the CAP are too weak, indicating that a direct connection with the CAP (“mode
A”) 1s not possible because of inadequate connection quality—as is commonly done

in wireless mesh networks. Ex.1009, 14:38-41 (“[1]f the RSSI of the signal received
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from the CAP 1is less than the predetermined RSSI threshold (e.g., the
RSSI moderate threshold) the WLAN connection quality [of a direct connection
between the CAP and the non-CAP hybrid device] is deemed inadequate.”); id.,
19:62-64 (“the existing CAP of the hybrid communication network 100 may be
unreachable”); id., 21:65-22:4 (“[ T]he non-CAP hybrid device may not necessarily
associate with the CAP. In other embodiments, (e.g., if a non-CAP access point
provides better performance than the CAP), ... the non-CAP hybrid device may
associate with the non-CAP access point that provides the best performance.”); id.,
claim 5 (“determining whether to configure the first network device as ... a relay
device.”).

179. Thus, in my opinion, Ho teaches that the network device selectively
causes a number of nodes in the network (e.g., the network device, the CAP, and one
or more access points acting as relay devices) to form a particular connection
topology—a “mode A” direct single-hop backhaul connection to the CAP, or a
“mode B” indirect multi-hop connection to it—that is based on measured link
quality.

7. Dependent Claims 7 and 18

a. “|The method of claim 6/The device of claim 17],
wherein the formed connection topology is a star
topology if the link quality exceeds a predetermined
threshold.”
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180. In my opinion, Ho discloses or renders obvious this element. As Ho
teaches, if the link quality of the communication link between a non-CAP hybrid
device (network device) and the CAP (root AP) exceeds a predetermined threshold
(“RSSI_moderate threshold”), the network device operates in “mode A” and is
directly connected to the CAP, as detailed below. Ex.1009, 14:32-38 (“[I]f the RSSI
of the signal received from the CAP is greater than a predetermined RSSI threshold
(e.g., an RSSI moderate threshold ...), the WLAN connection quality is deemed
adequate.”).

181. When all non-CAP hybrid devices in Ho’s home network operate in
“mode A,” for example because the devices are placed sufficiently close to the CAP,
they all form direct connections with the CAP, thereby forming a star topology.
Ex.1001, 4:21-23 (“Star topology is an arrangement in which all the nodes are
directly connected to the base node.”).

182. In more detail, as Ho teaches, when the link quality (e.g., RSSI) of
signals transmitted by the CAP and received at a non-CAP hybrid device (network
device) exceeds a predetermined threshold (“RSSI moderate threshold”), “the
WLAN STA module of the non-CAP hybrid device can be switched ON.” Id.,
17:25-29 (“In general, the WLAN STA module of the non-CAP hybrid device can

be switched ON if the WLAN connection to the CAP is adequate (e.g., if the signal
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strength detected from the CAP at the non-CAP hybrid device is greater than a
threshold signal strength).”).

183. The WLAN STA module 114 (magenta) of a hybrid device (blue) is a
Wi-Fi (WLAN) interface that allows the hybrid device to connect to another hybrid
device (such as the CAP or another non-CAP) over WLAN communication bands,

as illustrated in Figure 1 below. Ex.1009, 3:35-41, 3:58-60.

100 N
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NETWORK
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Ex.1009, FIG. 1.
184. As Ho teaches, switching on the “WLAN STA module” of a non-CAP
hybrid device (network device) allows that network device to form a direct wireless

connection with the CAP. I1d., 14:27-30, 18:38-47 (“[T]he WLAN STA module of
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the non-CAP hybrid device can attempt to connect to the CAP via the 2.4 GHz or
the 5 GHz WLAN communication band ...”).

185. Notably, Ho refers to this direct mode of backhaul connection whereby
a non-CAP hybrid device (network device) is directly connected to a CAP as “mode
A,” in contrast to “mode B” where the network device is indirectly connected to the
CAP through another access point acting as a relay:

[I]f the WLAN STA module of the non-CAP hybrid device is
switched ON, and if the WLAN STA module of the non-CAP
hybrid device is connected to and associated with an access point
that is not the CAP of the hybrid communication network, the non-
CAP hybrid device is deemed to be operating in mode B.
Otherwise, the non-CAP hybrid device is deemed to be operating

n mode A.

Ex.1009, 19:37-44.

186. In my opinion, a POSITA would have understood and found obvious
that the network devices in Ho’s home network can all operate in Ho’s “mode A"
and be directly connected to the CAP, forming a star topology—this would be the
case when a user places her network devices sufficiently close to the CAP, resulting
in received signal strengths of CAP signals that all exceed Ho’s
RSSI moderate threshold.

8. Dependent Claims 8 and 19
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a. “|The method of claim 6/The device of claim 17],
wherein the formed connection topology is a daisy
chain topology if the link quality does not exceed a
predetermined threshold.”

187. In my opinion, Ho discloses or renders obvious this element. As Ho
teaches, “if the RSSI of the signal received from the CAP is less than the
predetermined RSSI threshold (e.g., the RSSI moderate threshold) the WLAN
connection quality i1s deemed inadequate.” Ex.1009, 14:38-41. As would be well-
known in the art, this would be the case for example if the CAP is placed too far
from a non-CAP hybrid device and is thus “unreachable.” Ex.1009, 19:62-64
(“[T]he existing CAP ... may be unreachable ...”).

188. In that case, the non-CAP hybrid device cannot connect directly to the
CAP but would connect in a daisy-chain fashion to the CAP through another network
device acting as a relay, as Ho teaches and as would be well-known in the art.
Ex.1009, 21:65-22:4 (“In some embodiments, the WLAN STA module of the non-
CAP hybrid device may not necessarily associate with the CAP. In other
embodiments, (e.g., if a non-CAP access point provides better performance than the
CAP), the WLAN STA module of the non-CAP hybrid device may associate with
the non-CAP access point that provides the best performance.”).

189. Ho refers to this daisy-chain mode of backhaul connection as mode B:
“if the WLAN STA module of the non-CAP hybrid device is connected to and
associated with an access point that is not the CAP of the hybrid communication
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network, the non-CAP hybrid device is deemed to be operating in mode B.
Otherwise, the non-CAP hybrid device is deemed to be operating in mode A.”
Ex.1009, 19:39-44.

9. Dependent Claims 9 and 20

a. “|The method of claim 8/The device of claim 19, the
operations| further comprising: maintaining a hop
count for nodes connected in the daisy chain topology,
wherein whether a given node can be added to the
daisy chain topology as an extra hop is further based
on the hop count.”

190. In my opinion, Ho discloses or renders obvious this element. As Ho
teaches, a non-CAP hybrid device may operate in “mode B> whereby it is indirectly
connected to the CAP through a multi-hop backhaul path that relies on a
relay/network extender: “if the WLAN STA module of the non-CAP hybrid device
is connected to and associated with an access point that is not the CAP of the hybrid
communication network, the non-CAP hybrid device is deemed to be operating in
mode B. Otherwise, the non-CAP hybrid device is deemed to be operating in mode
A.” Ex.1009, 19:39-44.

191. Ho further teaches that the non-CAP hybrid device determines and
maintains “one or more performance measurements” including a hop count, which
1s “a number of communication hops (or communication links) between the non-

CAP hybrid device and the CAP.” 1d., 14:11-20, 16:33-36.
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192. In my opinion, and as also described in prior art references, a POSITA
would have understood and found obvious that a higher hop-count degrades end-to-
end path performance (for example, increased latency, increased packet losses,
reduced end-to-end transmission bandwidth) and, thus, whether the non-CAP hybrid
device can be added to a daisy chain topology as an extra hop would need to take
into account the hop count, as was well-known in the art and commonly done.
Ex.1014 (Farid), [0063] (“The MAP determines the best route based on signal-to-
noise ratios (SNRs) and hop counts associated with each of the neighbor APs. ...
Neighbor APs associated with higher SNRs and lower hop counts are favored for a
best route over neighbor APs associated with lower SNRs and higher hop counts.”);
Ex.1015, 15:1-60 (explaining that “a mesh AP chooses a parent based on two
measurements: the hop count and SNR” and teaching a link metric that favors low
hop count); Ex.1006 (Handforth), 3:62-4:10 (setting up one-hop backhaul routes in
a wireless mesh network because “[t]his enables signals ... to have a rapid (without
an excessive number of hops) route to fixed network access ...” and using multi-
hop routes only in the event of a failure on the one-hop routes).

10. Dependent Claims 10 and 21

a. “|The method of claim 1/The device of claim 12, the
operations| further comprising: receiving, via the
backhaul, a configuration from the second node.”
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193. In my opinion, Ho discloses or renders obvious this element. As Ho
teaches, the CAP (claimed second node) can determine “WLAN credentials (e.g.,
SSID and WLAN passphrase)” (claimed configuration), “configure itself using the
WLAN credentials ... and distribute the WLAN credentials ... to other hybrid
devices in the communication network 100.” Ex.1009, 7:16-20, 8:30-50. Thus, as
Ho teaches, a non-CAP hybrid device (claimed network device) receives, via the
backhaul, a configuration (e.g., WLAN credentials) from the CAP (claimed second
node).

11. Dependent Claims 11 and 22

a. “|The method of claim 10/The device of claim 21, the
operations] further comprising: causing the
configuration from the second node to be pushed
through the backhaul to a target node, wherein said
causing is triggered by an initiation from a user.”

194. In my opinion, Ho discloses or renders obvious this element. As Ho
teaches, the hybrid devices can be configured using “push button connection (PBC)
procedures” described in the IEEE 1905.1 home networking standard. Ex.1009,
7:37-48. Under push button configuration (PBC) procedures, a non-CAP hybrid
device must wait for the user to push a button associated with it before the WLAN
credentials can be transferred from the CAP to it. Ex.1009, 11:46-12:6. The non-

CAP hybrid device can then transmit the WLAN credentials to one or more network
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devices (claimed target node) connected to it via a push operation, i.e., without the
target node requesting the credentials.

C.  Ground III: Claims 9 and 20 Are Rendered Obvious by Ho In
Combination with Farid

1. Dependent Claims 9 and 20

195. As discussed above in Section X.B.9, in my opinion, Ho renders
obvious claims 9 and 20. Ho teaches network devices that may be indirectly
connected to the CAP in a daisy chain topology, and further teaches that each
network device determines and maintains the hop-count of the backhaul path
between itself and the central access point (CAP). See Section X.B.9.

196. In my opinion, a POSITA would have understood and found obvious
that the hop-count is used in determining whether the network device can be added
to a daisy chain. This is because high hop-count is detrimental to end-to-end
backhaul performance, as I discussed above and as described in numerous prior art
references, including Farid.

197. In my opinion, Ho in view of Farid also renders claims 9 and 20
obvious, for the reasons I discussed in Section X.B.9 and further detail below. Like
Ho, Farid is directed to establishing wireless backhaul links between mesh access
points (MAPs) in a wireless mesh network. Ex.1014, [0002]. Such a network is
illustrated in Figure 1 below. I note that, just like Ho, Farid also teaches establishing

backhaul links over selected channels of the 5 GHz frequency band, which would be
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typical because the 5 GHz band has wider channels than the 2.4 GHz band as I

discussed above. Id.; Ex.1021, 1-3.
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Ex.1014, FIG. 1.
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198. Farid focuses in particular on selecting a backhaul communication path

between a MAP (blue) and a Root AP (RAP) (green). Id., [0063]. The process

involves in particular the selection of a “parent AP” for a MAP to connect to in a
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daisy chain fashion. /d. For example, as shown in Figure 1, MAP 110B is connected
to parent AP 106B which is directly connected to RAP 104B (green), and thus MAP
110B is indirectly connected to that Root AP over a two-hop backhaul path
highlighted in red. To select a suitable parent AP, Farid teaches that a MAP
“determines which of the neighbor APs provides a best route to a RAP (and thus will
serve as a next parent AP to the MAP.” Ex.1014, [0063].

199. As Farid further teaches, “[tlhe MAP determines the best route based
on signal-to-noise ratios (SNRs) and hop counts associated with each of the
neighbor APs. ... The hop count is a number of hops (i.e., links) from the neighbor
AP to a RAP, and may be broadcasted by the neighbor AP.” Id. Significantly, Farid
teaches that “[n]eighbor APs associated with high SNRs and lower hop counts are
favored for a best route over neighbor APs associated with lower SNRs and higher
hop counts.” Id.

200. In my opinion, a POSITA would have understood and found obvious
to implement Farid’s use of hop count in Ho’s backhaul path selection method to
ensure that the backhaul paths have as few hops as possible for improved
performance (reduced latency, reduced packet losses, increased end-to-end
throughput).

201. Additionally, in my opinion, the combination of Ho and Farid as

proposed is a combination of prior art elements according to known methods, and
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also application of a known technique to a known system ready for improvement,
both to yield predictable results, namely improved network performance. The results
of combining Ho and Farid would have been predictable, and there would have been
a reasonable expectation of success, because the modification of Ho based on Farid

would require common and routine software programming.

XI. CUMULATIVENESS

202. Inmy opinion, the prior art references in this Petition are not cumulative
of the references cited by the Examiner during prosecution of the 698 Patent. Here,
though it was cited, Gatewood was neither applied against the claims nor discussed
by the Examiner. Moreover, the Gatewood-Ho combination of Ground I was not in
front of the Examiner.

203. In addition, while Ho was discussed during original prosecution, it was
only used as a secondary reference, in combination with the primary Mallik
reference, and only to satisfy the “spanning tree based protocol” claim element of
mirror dependent claims 5 and 16: “In regards to claims 5 and 16, Mallik teaches all
the limitations of the parent claims [1 and 12] as stated above. However, Mallik fails
to teach utilizing a spanning tree based protocol to avoid loops in said attempts. Ho
however teaches, utilizing a spanning tree based protocol to avoid loops in said

attempts (see paragraph 17).” Ex.1004, 126; Section VI.C.
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204. Inote that the Examiner did not identify Ho as disclosing any particular
limitation of the independent claims 1 and 12 (or of any other dependent claims
besides claims 5 and 16). Ex.1004 (generally). Thus, Ho is properly considered as
a primary reference in the instant Petition to challenge all claims of the 698 Patent,
as I set forth in Grounds II (Ho alone) and III (Ho in combination with Farid).

205. In my opinion, Gatewood and Ho are also not cumulative with the
closest art (Mallik) discussed during original prosecution which, according to
Applicant, “does not talk about the establishment of the backhaul itself” and fails to
disclose multiple claimed features. See Section VI.C.

XII. CONCLUSION

206. For the aforementioned reasons, in my opinion, to a person of ordinary

skill in the art, the Challenged Claims of the *698 Patent are rendered obvious by the

prior art.
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