Petition for Inter Partes Review of U.S. Patent No. 10,278,179 B2

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

TP-LINK CORPORATION LIMITED,
Petitioner

V.

NETGEAR, INC.,
Patent Owner

U.S. PATENT NO. 10,278,179 B2

Case [IPR2023-TBD

PETITION FOR INTER PARTES REVIEW
UNDER 35 U.S.C. § 312 AND 37 C.F.R. § 42.104



Petition for Inter Partes Review of U.S. Patent No. 10,278,179 B2

II.

I1I.
IV.

VL

TABLE OF CONTENTS

OVERVIEW OF CHALLENGE AND RELIEF REQUESTED..................

BACKGROUND OF THE "179 PATENT .....cccccooiiiiiiiiiieeccecee

LEVEL OF ORDINARY SKILL IN THE ART...ccccccoviiiiiiiniiiieeieeeeene

CLAIM CONSTRUCTION .....coooiiiiiiiiniiiiieiieieceecreeeeee e

OVERVIEW OF THE PRIOR ART ......ccccoiiiiiiiiiiieecceec

A.
B.
C.
D.

OVEIVIEW OF SINNA. oot e e eee e e eaeeaaen

OVETVIEW OFf GALEWOOW ..ot et e e e e e aeeeeeeeaeeeeaeas

OVEIVIEW OF LIU oot e e e e e aee e e aaeeeaaas

Overview of Handforth .........oeeeieeeee e

SPECIFIC GROUNDS FOR PETITION ....cccueiiiiiiiiiiiiiieceeeeeceeeen

A.

Ground IA: Claims 1, 2, 4-7, 11, 12, 14-16 Are Rendered
Obvious by Sinha, Alone or In Combination With Liu......................

NownkLbhe=

Reasons to Combine Sinha and Liu........ccccccvveevvieeeiiieeeien,
Independent Claims 1 and 11........cccoeeviiieeiiiieiiiieeeiee e,
Dependent Claims 2 and 12 .........cccoveeeeiiiieiiiieeiieeeeeeeiee,
Dependent Claims 4 and 14 .........ccoveeeeiiieeiciieeeeeeee e,
Dependent Claims S and 15.......cccoviiieiiiieeiiieeceeeeee e,
Dependent Claims 6 and 16...........ccceevvveiiieeiieenieeeieeeiee e,
Dependent Claim 7 .......ooccvieeiieeiieeiieenieeeiee et

Ground IB: Claims 1-7 and 11-16 Are Rendered Obvious by
Sinha, Alone or In Combination With Liu...........ccccccoovveviinnnnnnnnn.n.

Nk Lbh=

Reason for Ground IB.........ccccooiiiiiiiiiiiiiceeee,
Independent Claims 1 and 11.......ccccooocvvieiiiiieniiiiieiee e
Dependent Claims 2 and 12.........cccvvveeiiieeiiiieeiieeeieeeeiees
Dependent Claims 3 and 13 ........ccccvviieiiiieeiiieeeeeeeee e,
Dependent Claims 4 and 14 .........cccvveeeiiieeiiiiee e
Dependent Claims S and 15........oocoviieiiiieeiieeeieeeee e
Dependent Claims 6 and 16 ..........ccceoeeviieeiiiiieeiiieeeiee e,

i



Petition for Inter Partes Review of U.S. Patent No. 10,278,179 B2

VIIL
VIIL

IX.

XI.

8.

Dependent Claim 7 .......cccvvveeiiiieeiiieeeiee e e

Ground II: Claims 1-19 Are Rendered Obvious by Sinha In
Combination With Liu And Handforth...........ccccoviniinnninne.

AW N =

Claims 1-7 and 11-16....cccooviiieiiieiieeieeeeeeeee e
Dependent Claims 8 and 17 ........ooccvvieieiiieeiiiieeieeeeeeeeiee,
Dependent Claims 9 and 18..........ccccveeviieiiieeiiicieccieeeeeee,
Dependent Claims 10 and 19.........ccceeviviviieeiiieieeieeeeee,

Ground III: Claims 1, 3-6, 11, and 13-16 Are Rendered
Obvious by Gatewood In Combination With Sinha ...........................

N =

Independent Claims 1 and 11.......cccccoovvieeiiiienciiiieiee e
Dependent Claims 3 and 13 .........ccoiveeiiiieeieeeeeeeee e
Dependent Claims 4 and 14 ........ccccvveeeiieeniieeeeeeeee e
Dependent Claims S and 15........coooivieiiieeiieeeeeeeee e
Dependent Claims 6 and 16 ..........cceeeeeviieeciieeeiiieeeiie e,

THE BOARD SHOULD INSTITUTE IPR ....ccccceiiiiiiiiiiiiieeiecieceeee
MANDATORY NOTICES .....ccoooiiiiiiiiieiceceeeceeeeeee e

Real Party-In-Interest ..........cocovviieiiiiieciii e

RELAtEA MALETS. ..ot e e e e e e e e e e e eaaaas

Counsel and Service Information.......oceeeeeeeeeeeeeeeeee e eeeeeeaenn

PAYMENT OF FEES UNDER 37 C.F.R. § 42.103 ...ccocoiiiiiiiiiiiiieene
CERTIFICATION OF GROUNDS FOR STANDING.......ccccccevieeniieninne
CONCLUSION ..ottt ettt e

1



Petition for Inter Partes Review of U.S. Patent No. 10,278,179 B2

TABLE OF AUTHORITIES

Page(s)

Cases
Boston Sci. Scimed, Inc. v. Cordis Corp.,

554 F.3d 982 (Fed. Cir. 2009) ....cooiiiiiiiiiiieiieneeeeeeeetee e 48
Fasteners for Retail, Inc. v. RTC Indus., Inc.,

IPR2019-00994, Paper 9 (PTAB Nov. 5, 2019)....cociiiiiiiiiiieeieeeeeeeeee, 87
HZNP Meds. LLC v. Actavis Lab’ys UT, Inc.,

940 F.3d 680 (Fed. Cir. 2019) .eouiiiiiieeieeeeeeeeeeeee e 5,44
Nidec Motor Corp. v. Zhongshan Broad Ocean Motor Co.,

868 F.3d 1013 (Fed. Cir. 2017) weeuiiieeieeeeeeee ettt 4

i1



Petition for Inter Partes Review of U.S. Patent No. 10,278,179 B2

LIST OF EXHIBITS
Exhibit Description
No.

1001 U.S. Patent No. 10,278,179

1002 Declaration of Dr. Zhi Ding for Inter Partes Review of U.S. Patent
No. 10,278,179

1003 Curriculum Vitae of Dr. Zhi Ding

1004 Certified File History of U.S. Patent No. 10,278,179

1005 U.S. Patent 9,001,767 (“Gatewood”)

1006 U.S. Patent 7,366,120 (“Handforth”)

1007 ITC Complaint Exhibit 22 (’179 Patent Infringement Claim Chart)

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

1009 U.S. Patent Application Publication No. 2010/0322141 A1 (“Liu”)

1010 Interim Procedure for Discretionary Denials in AIA Post-Grant
Proceedings with Parallel District Court Litigation, Vidal (June 21,
2022)

1011 U.S. Patent Application Publication No. 2016/0192203 (“Gokturk™)

1012 U.S. Patent Application Publication No. 2017/0238189 (“Nolan”)

1013 District Court Stay Order

1014 Microsoft Computer Dictionary, Sth Edition (2002)

1015 Reserved

1016 Reserved

1017 Amended Joint Chart of Agreed and Disputed Claim Terms for
Construction

1018 Complainant Netgear Inc.’s Opening Claim Construction Brief

v




Petition for Inter Partes Review of U.S. Patent No. 10,278,179 B2

1019 TP-Link’s Initial Claim Construction Brief

1020 U.S. Patent Application Publication No. 2010/0260146 (“Lu”)




Petition for Inter Partes Review of U.S. Patent No. 10,278,179 B2

Petitioner TP-Link Corporation Limited (“TP-Link™) requests inter partes
review (“IPR”) of claims 1-19 (the “Challenged Claims”) of U.S. Patent No.
10,278,179 (Ex.1001, “the *179 Patent”).

I. OVERVIEW OF CHALLENGE AND RELIEF REQUESTED

The claimed priority date of the *179 Patent is November 10, 2015." Ex.1001.

Petitioner’s challenge is based on the following prior art references:

o Sinha - U.S. Patent Application Publication No. 2008/0304485 A1, published
December 11, 2008, from an application filed June 6, 2007. Sinha is AIA
§§102(a)(1)-(2) prior art. Sinha is not cited art.

o Liu - U.S. Patent Application Publication No. 2010/0322141 A1, published
December 23, 2010, from a PCT application filed March 11, 2008. Liuis AIA
§§102(a)(1)-(2) prior art. Liu is not cited art.

o Gatewood - U.S. Patent 9,001,767 issued April 7, 2015, from an application
filed March 6, 2013. Gatewood is AIA §§102(a)(1)-(2) prior art. Gatewood
is cited art, but is properly considered in this petition because the combination

of Sinha and Gatewood was not considered during original prosecution.

! Petitioner reserves the right to challenge the claimed priority date.

1
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° Handforth — U.S. Patent 7,366,120 issued April 29, 2008, from an application
filed October 18, 2004. Handforth is AIA §§102(a)(1)-(2) prior art.
Handforth is not cited art.

Petitioner requests cancellation of the Challenged Claims on the grounds

below:
Ground Basis Challenged Claims Reference(s)
IA § 103 1,2,4-7,11, 12, 14-16 Sinha, Liu
1B § 103 1-7,11-16 Sinha, Liu
II § 103 1-19 Sinha, Liu, Handforth
111 § 103 1, 3-6, 11, 13-16 Gatewood, Sinha

II. BACKGROUND OF THE °179 PATENT

The 179 Patent is directed to wireless mesh networks, which are wireless
networks that deploy a multitude of mesh access points (MAPs) (blue) in a scattered

manner to provide coverage over a large area. Ex.1001, 2:3-6; Ex.1002, 946.
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Ex.1001, FIG. 1A.? In such a network, MAP-to-MAP communications (dotted line
red) are referred to as backhaul communications, in contrast to fronthaul, client-
facing communications between MAPs and client devices (purple). Ex.1018, 31.
The ’179 Patent claims to have invented the use of “dedicated” backhaul
communications that are separate from client-facing communications and only serve
“traffic between the mesh points.” /d. (“The *179 and ’698 Patents teach systems
and methods for improving these wireless mesh networks by implementing a
communication between mesh points, also known as a backhaul communication, that
is dedicated to servicing data traffic between mesh points, also known as ‘back-end’

traffic. ... This backhaul communication, which the patents refer to as ‘dedicated,’

2 All colors and colored annotations added unless otherwise noted.
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is separate from the communication the mesh points establish ‘for servicing data
traffic from and to clients,’ also called ‘front-end’ traffic.”); Ex.1001, 27:5-21.

This Petition demonstrates that dedicated backhaul communications were
well-known before the claimed priority date of the 179 Patent, rendering the
Challenged Claims unpatentable. Ex.1002, 947.

III. LEVEL OF ORDINARY SKILL IN THE ART

As Dr. Ding explains, a person of ordinary skill in the art (“POSITA”) of the
subject matter of the 179 Patent would have had a Bachelor’s degree in electrical
engineering, computer engineering, computer science, or a related field, and three
years of experience in the design and analysis of wireless communication systems
or equivalent work experience. Ex.1002, 9948-51. Additional education might
compensate for less experience, and vice-versa. /d.

IV. CLAIM CONSTRUCTION

Claims only need to be construed to the extent necessary to resolve a
controversy. Nidec Motor Corp. v. Zhongshan Broad Ocean Motor Co., 868 F.3d
1013, 1017 (Fed. Cir. 2017). Ex.1017 lists the parties’ disputed constructions in the
currently pending parallel ITC litigation (see Section VIIL.B below). Ex.1017,
Attachment A at 3-4 (disputed terms of the *179 Patent highlighted); Ex.1002, 452.

The first dispute involves the claimed ‘“forward wireless communication”

(elements [1.1]/[11.1]) and separate ‘“backhaul communication” (elements
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[1.2]/[11.2]). Ex.1017, 3 (#7); Ex.1002, 453-56. Petitioner contends in the ITC that
the claims of the *179 Patent should be held indefinite because the claimed “forward
wireless communication” and separate “backhaul communication” limitations
“might mean several different things and no informed and confident choice is
available among the contending definitions.” HZNP Meds. LLC v. Actavis Lab’ys

UT, Inc.,940 F.3d 680, 698 (Fed. Cir. 2019); Ex.1017, 3; Ex.1019, 27. For purposes

of applying the prior art in this Petition, the prior art discloses those limitations under

Patent Owner’s claim interpretation, as well as under other possible interpretations

of those claim terms discussed in Petitioner’s claim construction brief. Ex.1019, 27-

31. In this Petition, the claimed “forward wireless communication” and “backhaul

communication” are mapped to separate parts of the prior art’s mesh-to-mesh “back-

end” communication system (commonly referred to as backhaul), as follows:

e In Ground IA, the “backhaul communication” is mapped to back-end/backhaul
path(s) dedicated for carrying control information (or that carry data and control
information), and the “forward wireless communication” is mapped to different
back-end path(s) dedicated for carrying data traffic. See Sections VI.A.2(b)-(¢).
This claim mapping is consistent with the embodiment claimed in dependent
claim 2. Ex.1001, claim 2 (“wherein the backhaul communication is dedicated

for controlling packets.”).
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e In Ground IB, the “backhaul communication” is mapped to back-end/backhaul
path(s) established in a frequency band dedicated for backhaul, and the “forward
wireless communication” is mapped to different back-end path(s) established in
a general-purpose frequency band used for both backhaul and client-facing
communications. See Sections VI.A.2(b)-(c). This claim mapping is consistent
with Patent Owner’s claim construction position in the related parallel ITC
litigation (see Section VIII.B for related matters). Ex.1018, 38 (general-purpose,
“client facing” radios “may also be used to establish a communication, separate
from the dedicated backhaul, between the mesh points.”).

e In Ground III, the “backhaul communication” is mapped to the primary back-
end/backhaul path(s), and the “forward wireless communication” is mapped to
different secondary back-end path(s) that are on active standby. See Sections
VIL.D.1(b)-(c). This claim mapping is consistent with claim 3, which recites that
a drop in the primary backhaul’s quality of service causes “redirecting backhaul
traffic to the forward wireless communication.” Ex.1001, claim 3.

The second dispute involves the closed-form Markush groups recited in claim
elements [1.3]/[11.3] and [1.4]/[11.4] directed to “forward wireless communication”
and “backhaul communication” Ex.1017, 3-4 (#8); Ex.1002, 957. As detailed in

Section VI, the Challenged Claims are unpatentable under Patent Owner’s
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construction which applies standard Markush law.> Ex.1017, 3-4 (#8); Ex.1018, 44
(“the claimed communications need only be established using one of the alternatives
in the recited group.”) (emphasis in PO’s claim construction brief).

The third dispute involves the preamble of the independent claims 1/11.
Ex.1017, 4 (#9); Ex.1002, 958. The parties agree that the preamble is limiting.
Under Petitioner’s proposed construction, the (first) mesh point recited in the
preamble must perform each of the limitations recited in the claim. Ex.1017, 4 (#9).
PO’s proposed construction allows other entities in the mesh network to perform
some of the claimed limitations. Id.; Ex.1018, 46-47. As detailed in Section VI, the
prior art satisfies the preamble under either party’s construction.

V. OVERVIEW OF THE PRIOR ART
A. Overview of Sinha

Sinha teaches a wireless mesh network, illustrated in Figure 1, in which a
centralized controller (yellow) determines primary backhaul paths and secondary
failover backhaul paths between access points of the network. Ex.1002, 460-63;

Ex.1008, [0024] (“FIG. 1 shows a simple centrally controlled mesh network 100. A

3 Petitioner’s construction is a disclaimer-based construction, which Patent Owner

(PO) disagrees with. Ex.1018,43-44. This Petition challenges claims under PO’s

construction, which applies standard Markush law. Id.
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wireless mesh network includes a backhaul topology [(red)] to or from a root access

point 111 [(green)] in a set of mesh nodes [(blue)].”).
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Ex.1008, FIG. 1. As Sinha explains, the primary and secondary backhaul paths of
the mesh network can all be carried over a frequency band (e.g., 5 GHz band)
dedicated for backhaul: “In the description herein all mesh nodes of the mesh
network 100 are called mesh access points (mesh APs), and may be implemented by

a dual radio wireless station [illustrated in Figure 3A] that includes a first radio for
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the backhaul link between mesh nodes, and a second [access] radio to provide
[client-facing] access point functionality. ... [[Jn one embodiment, the backhaul
radio [(magenta)] is an IEEE 802.11a conforming radio in the § GHz range, and the
second radio [(green)] is an IEEE 802.11g conforming radio in the 2.4 GHz range.”

1d., [0025], [0047].
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Access
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315 |
Network
interface Dala 313

v FIG. 3A

Ex.1008, FIG. 3A.

Sinha’s centralized controller (tan) is responsible for establishing all backhaul
(MAP-to-MAP) paths in the mesh network, including separate “control paths for
control packets, and data paths for different classes of [client] data.” Id., [0040]. In
addition, the controller establishes secondary failover paths for each class of data or

control traffic for redundancy reasons. Id., [0053] (“[T]he centralized routing
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process [of the controller] is able to determine more than one route, with one route
being the primary route, and the other paths being redundant, secondary routes to
use in the case that the first [primary] route fails. ... This provides a level of
redundancy.”).

Sinha further teaches that the routes determined by the central controller are
maintained in a “priority ordered list of routes.” Id., [0058], [0103] (“Several routes
may be calculated between two end points, and ordered in order of preference. At
any one point in the mesh network, the priority list of next hops can have one or
more next hops ordered by the order of preference.”).

B. Overview of Gatewood

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.1002, 9964-66; Ex.1005, 3:45-53 (“FIG. 3 ...
illustrat[es] communication system 300 ... [which] includes various user devices
310-312 and wireless local area network (WLAN) access nodes 330-334 ...

[forming] a mesh wireless local area network.”).

10
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Ex.1005, FIG. 3. As Gatewood teaches, MAPs communicate with one another over

dedicated and redundant backhaul communication links established in 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, both established in the 5-GHz band. 1d., 5:56-6:13, 6:1-13.

Client-facing access communication (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.

11
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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 link quality parameters such as
signal strength (column 2) and uptime information (column 3). Id., 5:4-28.

C. Overview of Liu

Liu teaches a centralized control architecture of a wireless mesh network,
illustrated in Figure 1, having a gateway (green/tan) and multiple MAPs (blue). As
Liu teaches, a central controller integrated in the gateway is responsible for network-
wide routing and determines all backhaul routing using a centralized routing process.
Ex.1002, 967; Ex.1009, [0053] (“the mesh network has a centralized controller”),
[0056] (“the central controller [is] resident in the gateway™), [0058] (“The central
controller makes or periodically updates its decisions of the optimal STA-MAP

association, backhaul routing, and bandwidth allocation to each STA ...”).

12
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Ex.1009, FIG. 1.

D. Overview of Handforth

Handforth teaches forming multiple parallel redundant backhaul links
between two network nodes of a wireless mesh network to provide higher throughput
capacity through link aggregation, improved quality of service, and improved
network fault tolerance. Ex.1002, 4968-70; Ex.1006, 1:53-67, 4:67-5:2, 7:7-31.
This is illustrated in Handforth’s Figure 2, which depicts multiple redundant parallel
wireless links, such as links 27A (red) and 27B (blue). Ex.1006, 6:6-20. The parallel
links between two network nodes are treated as a single logical link that provide an

“aggregate link capacity” with higher throughput than possible by using a single

13
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link. Id., 1:58-60, 6:64-67. The parallel links can also be configured to carry
different classes of traffic for improved quality of service: “channel 27A may be
reserved for high priority traffic ... while the other channel, e.g., channel 27B may

be used to carry lower priority traffic.” Id., 6:28-42.

4 Figure 2
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Ex.1006, FIG. 2. Handforth further teaches that the mesh network can aggregate
wireless links that use different wireless communication technologies such as
cellular, 802.16x, 802.11a operating at 5 GHz, and “other emerging or proposed

standards,” such as 802.11n. Id., 5:30-42.

14
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VI. SPECIFIC GROUNDS FOR PETITION

A. Ground IA: Claims 1, 2, 4-7, 11, 12, 14-16 Are Rendered Obvious
by Sinha, Alone or In Combination With Liu

1. Reasons to Combine Sinha and Liu

As detailed below, Sinha teaches both a “lightweight” MAP architecture and
a non-lightweight (“not lightweight”) architecture. Ex.1002, 9971-72. A non-
lightweight architecture is used for claim mapping in Ground I. /d.

A “lightweight” architecture, in which a centralized controller separate from
MAPs controls the operation of the MAPs of a wireless mesh network, is illustrated
in Sinha’s Figure 1 (below left). Ex.1008, [0026]-[0027] (“The mesh APs [(MAPs)]
may have AP functionality that is controlled by a controller 103 [(yellow)] that is
coupled to the network ... Such APs are called lightweight APs, and a protocol is
used to exchange messages between any AP ... and the controller, e.g., using a
secure tunnel between the mesh AP and the controller 103.”).

Sinha also describes (but does not illustrate) a non-lightweight architecture
whereby the controller is integrated in a MAP, eliminating the need for such
controller-to-MAP protocol connection. /d., [0131] (“Note that the description has
been mostly for [lightweight] mesh APs that are controlled by a controller with
which the mesh AP has a secure tunnel, e.g., an LWAPP/CAPWAP tunnel. ... [T]he
invention is also applicable to mesh nodes that are not ‘lightweight’ but rather

include enough capability to not need an LWAPP or other protocol connection for

15
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a controller to function.”); Ex.1002, §73. Dr. Ding illustrates this architecture in the
modified Sinha Figure 1 below right (hereinafter, Figure 1M), which depicts Sinha’s
centralized controller 103 integrated in RootAP 111 (green with yellow border),
consistent with Sinha’s teachings. Ex.1002, §74. A POSITA would understand and
find obvious, however, that Sinha’s centralized controller could be integrated into

any of Sinha’s MAPs. Id.
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Ex.1008, FIGS. 1 (left) and 1M (right). A POSITA would recognize and understand
that a non-lightweight architecture that integrates the centralized controller in the

network’s RootAP (as illustrated in Figure 1M) advantageously reduces the number

16
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of network devices and connections, thereby reducing complexity and cost.
Ex.1002, q75.

Sinha in view of Liu (“Sinha-Liu”) also renders obvious the non-lightweight
architecture illustrated in Figure 1M. Ex.1002, 976. As Dr. Ding explains, a
POSITA interested in integrating Sinha’s centralized controller in RootAP to reduce
complexity and cost would have been motivated to consult Liu for this purpose. /d.
Liu discloses a wireless mesh network, illustrated in Figure 1 below, in which
backhaul routing is controlled by a centralized controller integrated in a gateway
(green/tan) of the network. Ex.1009, [0053] (“the mesh network has a centralized
controller”), [0056] (“the central controller [is] resident in the gateway”). Like
Sinha’s centralized controller, Liu’s centralized controller is responsible for
network-wide routing and determines all backhaul routing using a centralized
routing process. Id., [0051] (“The present invention is based on a centralized
method to achieve joint optimization of association, routing and rate allocation ...”),
[0058] (“The central controller makes or periodically updates its decisions of the
optimal STA-MAP association, backhaul routing, and bandwidth allocation to each

STA ...”); Ex.1002, §77.

17
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Ex.1009, FIG. 1. Liu also describes in detail the architecture and functionalities of
its gateway and resident centralized controller. Id., [0059], [0062], Figures 6 and 9.
Having consulted Liu, a POSITA would have understood that integrating a
centralized controller into Sinha’s RootAP would have provided the benefits of
higher integration and reduced communication complexity. Ex.1002, §78. Futher,
Liu’s disclosure provides a POSITA with detailed architectural and functional
information on how to implement such an integrated centralized controller/RootAP.
Id. Thus, as Dr. Ding explains, modifying Sinha’s architecture to include a
centralized controller in Sinha’s RootAP would have been obvious to try in view of
Liu, and a POSITA would have had a reasonable expectation of success in doing so.

Id. Additionally, as Dr. Ding explains, the use of Liu’s centralized architecture with
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Sinha would be 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 with predictable results. /d.

2. Independent Claims 1 and 11*

(@)  Claim I Preamble: “A computer-implemented method for implementing a
dedicated backhaul in a wireless mesh network formed with one or more
mesh points, the method being performed by a first mesh point and
comprising:”

Claim 11 Preamble: “A computing device comprising: one or more
processors, that implements a mesh point in a wireless mesh network formed
with a plurality of mesh points, the computing device being configured to
perform a method comprising:”

Sinha-Liu renders the preamble obvious. Ex.1002, q979-84. As detailed
below and in Sections VI.A.2(b)-(g), Sinha’s RootAP (claimed first mesh point)
performs each of the limitations of claims 1/11 and thus the preamble is satisfied
under either party’s construction. See Section IV.

Sinha-Liu teaches wireless mesh networks, illustrated in Figure 1M, in which
a central controller 103 integrated in the network’s RootAP 111 (claimed first mesh

point) (green/yellow) determines all backhaul communication paths between mesh

* Independent apparatus claim 11 and its dependent claims mirror independent

method claim 1 and many of its dependent claims. Petitioner addresses mirror

claims together herein.
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access points (MAPs) (blue) using a centralized routing process. See Section
VI.A.1; Ex.1008, [0024] (“FIG. 1 shows a simple centrally controlled mesh network
100. A wireless mesh network includes a backhaul topology [(red)] to or from a root
access point 111 to a set of mesh nodes.”), [0035] (“Embodiments of the present
invention include centralized routing, e.g., by a centralized routing process at the

controller 103 [in RootAP 111].”).
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Ex.1008, FIG. 1M.

20



Petition for Inter Partes Review of U.S. Patent No. 10,278,179 B2

Claimed Dedicated backhaul - As Sinha teaches, “all mesh nodes of the

mesh network 100 ... may be implemented by a dual radio wireless station that

includes a first radio for the backhaul link between mesh nodes, and a second radio

to provide access point functionality. ... [I]n one embodiment, the backhaul radio
is an IEEE 802.11a conforming radio in the 5 GHZ range, and the second radio is an
IEEE 802.11g conforming radio in the 2.4 GHz range.”), [0047]. In this network,
all backhaul communication paths are established in the 5-GHz band that is
dedicated to servicing data traffic between mesh points, and therefore Sinha satisfies
the claimed “dedicated backhaul.” Ex.1002, q81. Sinha’s dedicated backhaul is the
same dedicated backhaul that PO alleges to be the *179 Patent’s core invention: “The
’179 and *698 Patents teach systems and methods for improving these wireless mesh
networks by implementing a communication between mesh points, also known as a
backhaul communication, that is dedicated to servicing data traffic between mesh
points, also known as ‘back-end’ traffic. ... This backhaul communication, which
the patents refer to as ‘dedicated,’ is separate from the communication the mesh
points establish ‘for servicing data traffic from and to clients,’ also called ‘front-end’
traffic.” Ex.1018, 31.

In more detail, Sinha teaches that each MAP (including the RootAP) of the
mesh network can be implemented as a dual radio MAP, illustrated in Sinha’s Figure

3A below, having a 5-GHz “backhaul radio” (magenta) dedicated for backhaul
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communication, and a separate 2.4-GHz “access radio” (green) dedicated for client-

facing access communication. Ex.1008, [0025].

Y

301
Elaclél_'raul
radio 305
AP processing system
\4 - -
303 rocessor
Access
radio
309
Memory
~
315
MNetwork .
intertacs

' FIG. 3A

Ex.1008, FIG. 3A.

Claimed Computer-Implemented Method/Computing Device — Sinha’s

centralized controller, illustrated in Figure 2B, is a computing device configured to
perform centralized routing and packet forwarding, including all the claimed steps
(claimed computer-implemented method). Ex.1008, [0043]-[0044] (“The controller
103 functionally includes a control plane process [(red)] and a data plane process
[(blue)].”), [0045] (“The control plane process 233 includes the centralized routing
process 235 and the tag distribution process 237... [that are] carried out by one or

[more] general purpose processors that can carry out relatively complex operations,
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and the data plane process is carried out by one or more special purpose processors

designed to carry out packet forwarding at a relatively fast rate ...”).

103
Controller

Control plane process

2 237
Centralized Tg_

: . ag.
routing distribution
process process

239
Data plane
process

241 249
Clientand mesh mesh topology

AP data structure and neighbor
information

Ex.1008, FIG. 2B.

(b)  Elements [1.1]/[11.1]: “establishing a forward wireless communication
with a second mesh point”

Sinha-Liu renders obvious this element. Ex.1002, 985-90. A backhaul path
dedicated for carrying/forwarding client’s traffic data between RootAP (claimed
first mesh point) and AP 117 (MAP3) (claimed second mesh point) in Figure 1/1M,
referred to as a data path, is an example of the claimed forward wireless

communication. /Id.
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As Dr. Ding explains, this mapping is consistent with the 179 Patent’s
description of “forwarding” client data traffic across a network, which uses a
backhaul path for such data traffic. Ex.1002, 486; Ex.1001, 2:8-12 (“When a client
device establishes connection with one of the mesh points, the mesh points can
forward the traffic to the mesh point that is connected to the gateway ...”).

Patent Owner’s discussion of “forward wireless communication” in its claim
construction brief at the ITC further supports Dr. Ding’s mapping: “The name
‘forward wireless communication’ also reflects a functional aspect of
communication ...: to provide the clients with ‘data packet forwarding to and from
the gateway and the Internet.” ’179 Patent, 27:5-21; see also id., 29:60-63.”
Ex.1018, 41-42 (emphasis in PO’s brief). In other words, according to Patent
Owner, a forward wireless communication may be used to forward client data
packets over a backhaul path.

As Sinha-Liu teaches, when a new client joins the wireless mesh network, the
central controller in RootAP (claimed first mesh point) establishes one or more data
paths over the backhaul to route/forward that client’s data traffic:

[T]he controller 103 [(in RootAP)] has information on what type
of client is joining, e.g., whether a voice client, a data client, and
what level of service the client has subscribed. From this
information, and from information about the links between mesh

APs in the mesh network, the controller 103 determines a path or

24



Petition for Inter Partes Review of U.S. Patent No. 10,278,179 B2

paths for each class of traffic for client data to and from the new
client, where the “class” is defined by the type of client traffic, the
level of subscribed traffic, and so forth.

Ex.1008, [0038]. To illustrate Sinha’s teachings, Sinha’s central controller
establishes the green and blue data paths in Figure 1/1M to carry/forward two
classes of data traffic—e.g., high and low priority traffic, respectively. Ex.1008,

[0060] (“[C]lient 119 [] has two classes of traffic, denoted Typel and Type2 ...”).
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Ex.1008, FIG. 1M. Each data path that carries/forwards “a class of traffic for client
data” (and each combination of such data paths) is an example of the claimed
forward wireless communication. Ex.1002, 990. In an exemplary claim mapping,
the blue data path carrying/forwarding low priority client data traffic between
RootAP (claimed first mesh point) and MAP3 (claimed second mesh point) is
mapped to the claimed forward wireless communication. /d.

(c) Elements [1.2]/[11.2]: “establishing a backhaul communication, separate
from the forward wireless communication, with the second mesh point”

Sinha-Liu renders obvious this element. Ex.1002, 991-94. An example of a
backhaul communication is a backhaul path dedicated for carrying control
information, referred to as a control path, between RootAP (claimed first mesh
point) and AP 117 (claimed second mesh point). /d. Dependent claims 2/12 of the
179 Patent claim such a backhaul control path. Ex.1001, claim 2 (“wherein the
backhaul communication is dedicated for controlling packets.”). Independent claims
1/11 are broader and the backhaul paths claimed in the independent claims can carry
both data and control information. An example of such backhaul path is discussed
below.

As Sinha teaches, the central controller resident in RootAP (claimed first
mesh point) determines two types of backhaul communication paths through the

mesh network: “control paths for control packets, and data paths for different

26



Petition for Inter Partes Review of U.S. Patent No. 10,278,179 B2

classes of [client] data.” Ex.1008, [0040]. The control paths are established by the
central controller when a new MAP, such as AP 117 (claimed second mesh point)
joins the mesh network:

Referring to FIG. 1, when a mesh AP, e.g., mesh AP 117 joins the
mesh network 100, via mesh AP 115 as the parent, a centralized
routing process at the controller 103 determines a control path
for CAPWAP control packets between the controller 103 and the
new mesh AP 117 both towards the new mesh AP 117—the

downstream direction—and from the new mesh AP 117 to the

controller 103—the upstream direction.

Ex.1008, [0036]. Data paths are discussed in Section VI.A.2(b) above.

As Dr. Ding explains, each MAP-to-MAP wireless connection shown in
Sinha’s Figure 1/1M in fact comprises multiple paths/links dedicated for carrying
control packets or data packets. Ex.1002, 493. Consistent with Sinha’s teachings,
Dr. Ding illustrates below a control path (red) dedicated for carrying control packets,
and two separate data paths (green and blue) for carrying two classes of data traffic.

1d.; Section VI.A.2(b).
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Ex.1008, FIG. IM. For purpose of claim mapping, Sinha’s control path (red) is an
example of the claimed backhaul communication, separate from the blue data path
mapped to the claimed forward wireless communication. Indeed, as Sinha explains,
the central controller can configure control path(s) and data path(s) as separate
paths. Ex.1008, [0040] (“These control and data paths need not be the same.”). The
combination of Sinha’s red control path and green high priority data path is another
example of the claimed backhaul communication that is also separate from the

wireless forward communication (blue). Ex.1002, 994.
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(d)  Elements [1.3]/[11.3]: “wherein the forward wireless communication is
established using a wireless communication technology using frequency
bands selected from the group consisting of: a 2.4 GHz band, and a 5 GHz
band, and”

Sinha-Liu renders obvious this element. Ex.1002, 4995-96.

As discussed above in Section VI.A.2(b), the claimed forward wireless
communication is mapped to one or more backhaul data paths, such as the blue data
path for carrying low priority data. As Sinha teaches, all backhaul communications
(data paths and control paths) are established in the 5-GHz band, which is recited in
the Markush group. Ex.1008, [0025] (“[A]ll mesh nodes of the mesh network 100
are called mesh access points (mesh APs), and may be implemented by a dual radio
wireless station that includes a first radio for the backhaul link between mesh
nodes, and a second radio to provide access point functionality. ... [IJn one
embodiment, the backhaul radio is an IEEE 802.11a conforming radio in the 5 GHz
range ...”), [0047]-[0049].

(e) Elements [1.4]/[11.4]: “wherein the backhaul communication is established

using a communication technology selected from the group consisting of: a

power line based communication, a 2.4 GHz or 5 GHz radio frequency (RF)
technology using a dedicated radio, and a sub-1GHz RF technology, and”

Sinha-Liu renders obvious this element. Ex.1002, 997-99.
As discussed above under Section VI.A.2(c), and as illustrated below, the
claimed backhaul communication is mapped to the control path(s) (red) dedicated

for carrying control packets between RootAP (claimed first mesh point) and MAP3
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(claimed second mesh point). Alternatively, it is mapped to a combination of control
and data paths (red and green), excluding those data paths (blue) mapped to the

claimed forward wireless communication. See Section VI.A.2(c¢).
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Ex.1008, FIG. IM. As Sinha teaches, all backhaul communications (data paths and
control paths) are established in the 5-GHz band using a 5-GHz dedicated radio,
which is recited in the Markush group. Ex.1008, [0025] (“[A]ll mesh nodes of the

mesh network 100 are called mesh access points (mesh APs), and may be
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implemented by a dual radio wireless station that includes a first radio for the
backhaul link between mesh nodes ... [IJn one embodiment, the backhaul radio is

an IEEE 802.11a conforming radio in the § GHz range ...””), [0047]-[0049].
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Ex.1008, FIG. 3A.
(f)  Elements [1.5]/[11.5]: “constructing a list of backhaul candidates, each

backhaul candidate having a score indicative of an estimated quality of a
potential link between the first mesh point and the second mesh point”

Sinha-Liu renders obvious this element. Ex.1002, q9100-02. Sinha-Liu
teaches that the centralized controller in RootAP (claimed first mesh point)
constructs a “priority ordered list of [backhaul] routes” (claimed list of backhaul
candidates) for each class of backhaul traffic between itself and any other AP of the

mesh network, such as AP 117 (MAP3) (claimed second mesh point):
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For each class of service and level of service, and for each
direction, the centralized routing process 235 of the controller
determines one or more paths for packets to follow. As a result, a
tag 1s assigned to each class and subscribed level of service and a

priority ordered list of routes is assigned to each such tag. In one

embodiment, the prioritized list of routes are first for the_level of
service subscribed for, and as backup, for lesser levels in case

there is a break in the higher level of service subscribed for.

Ex.1008, [0058]; id., [0053] (“the centralized routing process 235 is able to
determine more than one route, with one route being the primary route, and the other
paths being redundant, secondary routes to use in case that the first route fails. ...
This provides a level of redundancy.”); id., [0103] (“Several routes may be
calculated between two end points [(e.g., RootAP and MAP3)], and ordered in order
of preference.”).

Each backhaul candidate in Sinha’s “priority ordered list of [backhaul] routes”
has a priority order that reflects its level of service, and this level of service or the
corresponding priority order corresponds to the claimed “score indicative of an
estimated quality of a potential link between the first mesh point and the second
mesh point.” Ex.1002, q101.

To illustrate Sinha’s teachings, while the primary route between RootAP

(claimed first mesh point) and MAP3 (claimed second mesh point) for a class of
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traffic is the RootAP-MAP1-MAP2-MAP3 route (red links) in Figure 1M, Sinha
teaches that the central controller also determines and ranks additional fallback
secondary routes, such as the RootAP-MAP4-MAP3 route (magenta) that transits
through MAP4 instead of MAP1, as further detailed below in Section VI.A.2.(g).

Ex.1002, 9102.
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(g) Elements [1.6]/[11.6]: “upon determining that a quality of service of the
dedicated backhaul has dropped to below a predetermined threshold,
establishing an alternative backhaul communication with the second mesh
point using a backhaul candidate with the highest score on the list.”

Sinha-Liu renders obvious this element. Ex.1002, §9103-14.

First, Sinha discloses a 5-GHz band dedicated for backhaul, and the claimed
forward wireless communication and backhaul communication are mapped to data
and/or control paths that are all established in that band. Section VI.A.2(¢)-(d).

Second, as discussed above in Section VI.A.2.(f), Sinha’s central controller
constructs a “priority ordered list of routes” between RootAP 111 (claimed first
mesh point) and another AP such as AP 117 (MAP3) (claimed second mesh point),
for each class of traffic. Ex.1008, [0058]. As Sinha teaches, when the primary route
(the route with the highest priority on the list) for a class of traffic fails, the route
that has the highest priority (highest score) among the remaining backhaul
candidates on the “priority ordered list of routes” is used an alternative backhaul
communication to route traffic to MAP3 (claimed second mesh point). Ex.1008,
[0053] (the centralized controller “determine[s] more than one route, with one route
being the primary route, and the other paths being redundant, secondary routes to
use in the case that the first route fails.”).

In more detail, Sinha explains that, to ensure that MAPs route traffic according

to the “priority ordered list of routes” determined by the central controller, the
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controller sends to each MAP a “list of at least one next hop arranged in a priority
order” (also referred to as “next-hop list” or “priority-ordered list[] of next hop mesh
APs”) for each class of traffic. Ex.1008, [0037], [0053], [0060], [0067]. Each MAP
(including RootAP) stores its next-hop list(s) in a local “tag table” (illustrated in
Figure 4) and uses them to perform next-hop routing for each class of traffic,
consistent with the “priority-ordered list of routes.” Id., [0037] (“The entries of the

tag table include the tag, the identity of the next hop, e.g., the next mesh AP in the

path, and class of traffic. The class of traffic for the control path is ‘control’ to
indicate control packets.”). As illustrated in Figure 4, “List2 [(red)] and List 3
[(blue)] ... denote the priority ordered lists of next hop mesh APs for the Typel
[(red)] and Type2 [(blue)] class paths, respectively.” Id., [0060].

Teg [ Wexthop| Class | Source |Destmation

sz { | T2 List2 | Type1 |client 119 0
s { | T2 0
403 T3 ListX 3 | Type2 Client 119 0
403'E T3 0

Ex.1008, FIG. 4 (excerpted). In operation, “[1]f one path is not available, the next

priority next hop is used, and the control plane process of the controller is sent
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information on the broken next hop.” 1d., [0053]. Sinha’s use of “next priority next
hop” to re-route traffic when the primary path becomes unavailable satisfies the
claimed “using a backhaul candidate with the highest score on the list.” Ex.1002,
q109.

To illustrate Sinha’s teachings, RootAP 111 (claimed first mesh point) may
determine that the “priority-ordered list of routes” between it and MAP3 (claimed
second mesh point) has two routes: (1) a primary route RootAP-MAP1-MAP2-
MAP3 (red links in Figure 1M) and (2) a backup route RootAP-MAP4-MAP3
(magenta path). In this case, RootAP’s tag table (Figure 4) lists MAP1 and MAP4
as its next hops. Ex.1002, q110.

When RootAP detects that MAP1 or one of its links has failed (magenta “X”’),
it re-directs traffic intended for client device 119 (purple) to MAP4 (as illustrated in
the alternate path highlighted in magenta)—instead of forwarding it to the failed
MAP1—Dbecause its tag table identifies MAP4 as the “next priority next hop.” 1d.,

q111.
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Ex.1008, FIG. 1M.

As Dr. Ding explains, a POSITA would have understood and found obvious
that Sinha teaches detecting route failure upon determining that a quality of service
of that route has dropped below a predetermined threshold. Ex.1002, qq112-13.
Indeed, as Sinha teaches, the controller and MAPs monitor the quality of service and
link characteristics of the different paths/links of the mesh network. Ex.1008, [0039]

(“the controller can determine or receive link characteristics including, but not
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limited to, one or more of data rates, noise level, quality of service (QoS), class of
service (CoS), time delays, and so forth, and, in this manner, the controller 103 can
centrally compute paths for different classes of traffic.”). In addition, Sinha ranks
candidate paths/routes based on comparing their quality of service: “In one
embodiment, the prioritized list of routes are first for the level of service subscribed
for, and as backup, for lesser levels in case there is a break in the higher level of
service subscribed for.” Ex.1008, [0058]. A POSITA would have understood and
found obvious that Sinha detects a “break” in a path/route by comparing its quality
of service, such as data rate, to a “performance threshold [that] indicates an
inoperative or disconnected state,” as was well-known in the art and described in
Gatewood.’> Ex.1005, 6:18-26; id., 6:26-29 (“[T]he performance criteria can include
a data transfer rate, and the performance threshold can include when the data
transfer rate decreases below a predetermined data transfer rate.”); Ex.1002, q114.

3. Dependent Claims 2 and 12

(@)  “[The method of claim 1/The device of claim 11], wherein the backhaul
communication is dedicated for controlling packets.”

> As discussed below, the combination of Sinha and Gatewood also renders

obvious this element. See Section VI.D.1(g); Ex.1002, 49199-204.
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Sinha-Liu renders obvious this element. Ex.1002, 4115. As discussed above
in Section VI.A.20©, Sinha-Liu’s central controller establishes control path(s)
dedicated for controlling packets. Ex.1008, [0036] (“[W]hen a mesh AP, e.g., mesh
AP 117 joins the mesh network ... a centralized routing process at the controller 103
determines a control path for CAPWAP control packets between the controller 103
and the new mesh AP 117 ...”). This control path dedicated for control packets is
an example of the claimed backhaul communication dedicated for controlling
packets. Ex.1002, q115.

4. Dependent Claims 4 and 14

(@)  “[The method of claim 1,/The device of claim 11, the method performed by
the device] further comprising: upon determining whether a quality of
service of the dedicated backhaul has dropped to below a predetermined
threshold, establishing an alternative backhaul communication with the
second mesh point; and redirecting backhaul traffic to the alternative
backhaul communication.”

Sinha-Liu renders obvious this element. Ex.1002, §9116-20.

First, Sinha discloses a 5-GHz band dedicated for backhaul. Section
VI.A.2(c)-(d).

Second, as discussed above in Sections VI.A.2.(f)-(g), for each class of traffic,
Sinha’s central controller determines multiple backhaul paths/routes between the
RootAP and any other AP, “with one route being the primary route, and the other

paths being redundant, secondary routes to use in the case that the first route fails.”
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Ex.1008, [0053]. As Sinha teaches, when the primary route for a class of traffic—
such as the RootAP-to-MAP1-to-MAP2-to-MAP3 route (red links) in Figure IM—
fails, backhaul traffic normally carried on that route is redirected to the alternative
backhaul communication—such as the RootAP-to-MAP4-to-MAP3 route
(magenta)—as illustrated below. Section VI.A.2(g). And, as also discussed in
Section VI.A.2.(g), a POSITA would have understood and found obvious that the
central controller detects that the primary route has failed—due for example to a
failing wireless link of MAP1 (magenta “X”)—by determining that a quality of

service of that route has dropped to below a predetermined threshold. /d.
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5. Dependent Claims 5 and 15

(@)  “[The method of claim 4/The device of claim 14], wherein the alternative
backhaul communication is a direct link that links to the second mesh point
through no other mesh point.”

Sinha-Liu renders obvious this element. Ex.1002, 9121. As Sinha teaches,
for each class of traffic, the controller “determine[s] more than one route, with one
route being the primary route, and the other paths being redundant, secondary
routes to use in case that the [primary] route fails.” Ex.1008, [0053]. “This provides
a level of redundancy.” Id. Thus, as illustrated in Figure 1M, a POSITA would
have understood and found obvious that Sinha teaches establishing a direct link
(magenta dotted line) between RootAP and MAP3 as an alternative backhaul
communication to provide “a level of redundancy” in case the primary route (red)
failed due to failure of MAP1 and/or MAP2 (magenta “X”). Ex.1002, §121. This
is possible because the connections are wireless, and thus the RootAP can directly

connect to MAP3 over the air. /d.
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6. Dependent Claims 6 and 16

(@)  “[The method of claim 4/The device of claim 14], wherein the alternative
backhaul communication is an indirect link that links to the second mesh
point through another mesh point.”

Sinha-Liu renders obvious this element. Ex.1002, 9122. As Sinha teaches,
the controller determines “redundant, secondary routes to use in case that the first
[primary] route fails.” Ex.1008, [0053]. “This provides a level of redundancy.” 1d.
Thus, as illustrated in Figure 1M, a POSITA would have understood and found
obvious that Sinha teaches establishing an indirect link (magenta dotted line)

between RootAP and MAP3 as an alternative backhaul communication to provide
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“a level of redundancy” in case the primary route (red) failed due to failure of MAP2

(magenta “X”). Ex.1002, 9122.
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7. Dependent Claim 7

“The method of claim 1, wherein different backhauls are used for different
clients.”

(a)

Sinha-Liu renders obvious this element. Ex.1002, §123. Sinha teaches that
different backhaul paths are established for different clients according for example

to the client’s type and class of service:
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[TThe controller 103 has information on what type of client is

joining [the mesh network], e.g., whether a voice client, a data
client, and what level of service the client has subscribed. From
this information, and from information about the links between
mesh APs in the mesh network, the controller 103 determines a

path or paths for each class of traffic for client data to and from

the new client, where the “class” is defined by the type of client

traffic, the level of subscribed traffic, and so forth.

Ex.1008, [0038], [0058]. Thus, different backhaul paths are used for different
clients. For example, as Sinha teaches, a voice client A and a data client B will use
different backhaul paths. Ex.1002, q123.

B. Ground IB: Claims 1-7 and 11-16 Are Rendered Obvious by
Sinha, Alone or In Combination With Liu

1. Reason for Ground 1B

As discussed above, Petitioner contends in the ITC that the claims of the 179
Patent should be held indefinite because the claimed ‘“forward wireless
communication” (claim elements [1.1]/[11.1]) and separate “backhaul
communication” (claim elements [1.2]/[11.2]) limitations “might mean several
different things and no informed and confident choice is available among the
contending definitions.” HZNP Meds. LLC v. Actavis Lab’ys UT, Inc., 940 F.3d

680, 698 (Fed. Cir. 2019); Ex.1017, 3; Ex.1019, 27; Ex.1002, 4124.
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In Ground IA above, Petitioner maps “forward wireless communication” to
one or more data paths dedicated to forwarding client data traffic in Sinha’s wireless
mesh network. See Section VI.A.2(b). As Patent Owner recognizes in its claim
construction brief, Petitioner’s mapping is consistent with the ’179 Patent
specification: “The name ‘forward wireless communication’ also reflects a
functional aspect of communication ...: to provide the clients with ‘data packet
forwarding to and from the gateway and the Internet.” 179 Patent, 27:5-21; see also
id., 29:60-63.” Ex.1018, 41-42 (emphasis in PO’s brief); Ex.1002, §125.

The present Ground IB addresses a different (and unsupported) potential
interpretation of “forward wireless communication” from PO to mean a backhaul
communication path established in a general-purpose frequency band—a band that
is used both for backhaul communication and for -client-facing access
communication. Ex.1002, §126. Indeed, while PO proposes to construe “forward
wireless communication” as a “client-facing wireless communication,” (Ex.1017,
3), PO maps the claimed “forward wireless communication” differently onto
backhaul communications formed in general-purpose frequency bands (e.g., the 2.4-
GHz band) in its infringement claim charts. Ex.1007, 5-6.

As discussed above under Ground IA, Sinha discloses wireless mesh networks
that deploy dual-radio MAPs having a 5-GHz backhaul radio and a separate 2.4-

GHz access radio, as shown in Figure 3A below.
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Ex.1008, FIG. 3A; Ex.1002, 4127. In such networks, the 5-GHz band is dedicated
for back-end/backhaul (including the claimed ‘“forward” and ‘“backhaul”
communications), and the 2.4-GHz band is used for client-to-AP access
communication. Ex.1008, [0048]-[0049]; Ex.1002, 4127.

As Dr. Ding explains, a POSITA would have understood and found obvious
to use Sinha’s 2.4-GHz band to establish both backhaul and -client-facing
communications—making the 2.4-GHz band a general-purpose frequency band—
while keeping the 5-GHz band dedicated for backhaul. Ex.1002, 44128-29. Ground
IB relies on wireless mesh networks having a 5-GHz frequency band dedicated for
backhaul, and a 2.4-GHz general-purpose frequency band. /d. A POSITA would

have understood and found obvious that such networks use the 2.4-GHz radio of a
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dual-radio MAP to establish both backhaul and client-facing communications, while
keeping its 5-GHz “backhaul radio” dedicated for backhaul. /d. No modification of
the radio would be required. Id.

As Dr. Ding explains, a POSITA would have been motivated to deploy such
“repurposed” dual-radio MAPs in a mesh network to increase the amount of traffic
that can be carried on backhaul paths beyond the capabilities (e.g., maximum
throughput) of the 5-GHz dedicated backhaul radio (red). Id.; Ex.1006 (Handforth),
6:64-7:18 (“The use of redundant channels in the backhaul network also enhances
backhaul capabilities by providing for higher throughput in the backhaul ...”).
Using such dual-radio MAP in a mesh network also enhances the resilience of the
network because the 2.4-GHz general-purpose radio can be used to establish
backhaul communication when the 5-GHz dedicated backhaul radio fails. Ex.1002,
130; Ex.1006, 6:64-7:18. Resilience (fault tolerance) is a key architectural
consideration in Sinha. Ex.1008, [0053], [0058] (backup paths), [0109] (“Different
embodiments of the invention also can be used to provide multiple redundant paths
for mesh APs, leading to fault tolerance.”), [0119] (backup controller). As Dr. Ding
further explains, this repurposed use of dual radio MAP would also have been
obvious to try with reasonable expectation of success because Sinha teaches that its
network management method supports dual-radio MAPs having separate radios for

backhaul and access communication, as well as single/general-purpose-radio MAPs
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in which “the same radio is used for access and backhaul communication.” Ex.1008,
[0048]; Ex.1002, 9131. The “repurposed” dual-radio MAP combines two
embodiments discussed in the same paragraph in Sinha—Sinha’s dual-radio MAP
and Sinha’s single/general-purpose-radio MAP. Ex.1008, [0048]. “Combining two
embodiments disclosed adjacent to each other in a prior art patent does not require a
leap of inventiveness.” Boston Sci. Scimed, Inc. v. Cordis Corp., 554 F.3d 982, 991
(Fed. Cir. 2009).

2. Independent Claims 1 and 11

(@)  Preamble of Claims 1/11
See Section VI.A.2(a). Ex.1002, q132.

(b)  Elements [1.1]/[11.1]: “establishing a forward wireless communication
with a second mesh point”

Sinha-Liu renders obvious this element. Ex.1002, 9133.

As discussed above, Ground IB relies on Sinha’s wireless mesh network
Figure 1M in which each MAP (including RootAP) is implemented using the
“repurposed” dual-radio MAP, discussed above in Section VI.B.1. Each repurposed
dual-radio MAP has a 5-GHz dedicated backhaul radio and a 2.4-GHz general-
purpose radio. A backhaul path between RootAP (first mesh point) and MAP3
(second mesh point) that is established in the general-purpose 2.4-GHz band is the

claimed forward wireless communication. Ex.1002, q134.
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(c) Elements [1.2]/[11.2]: “establishing a backhaul communication, separate
from the forward wireless communication, with the second mesh point”

Sinha-Liu renders obvious this element. Ex.1002, §135-36.

As discussed above, the claimed forward wireless communication is a
backhaul path established in the general-purpose 2.4-GHz band. See Section
VI.B.2(b). In contrast, the claimed backhaul communication between RootAP (first
mesh point) and MAP3 (second mesh point) is a backhaul path established in the 5-
GHz band dedicated for backhaul. See Section VI.B.2(c). These two paths are in
different frequency bands and are separate.

(d)  Elements [1.3]/[11.3]: “wherein the forward wireless communication is
established using a wireless communication technology using frequency

bands selected from the group consisting of: a 2.4 GHz band, and a 5 GHz
band, and”

Sinha-Liu renders obvious this element. Ex.1002, 137.

As discussed above under Section VI.B.2(b), the forward wireless
communication between the first mesh point (RootAP) and the second mesh point
(MAP3) is a backhaul path established in the 2.4-GHz band (recited in the Markush
group). Ex.1002, 4138.

(e) Elements [1.4]/[11.4]: “wherein the backhaul communication is established

using a communication technology selected from the group consisting of: a

power line based communication, a 2.4 GHz or 5 GHz radio frequency (RF)
technology using a dedicated radio, and a sub-1GHz RF technology, and”

Sinha-Liu renders obvious this element. Ex.1002, 99139-40.
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As discussed above, the backhaul communication between the first mesh point
(RootAP) and the second mesh point (MAP3) is established in the 5-GHz band using
the 5-GHz dedicated “backhaul radio” (recited in the claimed Markush group).
Ex.1008, [0049] (“[T]he backhaul radio 301 substantially conforms to the IEEE
802.11a standard, operating in the 5 Ghz band ...”); Section VI.B.2(c).

(f)  Elements [1.5]/[11.5]
See VI.A.2(f). Ex.1002, q141.

(g) Elements [1.6]/[11.6]
See VI.A.2(g). Ex.1002, 9142.

3. Dependent Claims 2 and 12

See VILA.3. Ex.1002, 9143.

4. Dependent Claims 3 and 13

(@)  “[The method of claim 1,/The device of claim 11, the method performed by
the device] further comprising: upon determining that a quality of service of
the backhaul communication has dropped to below a predetermined
threshold, redirecting backhaul traffic to the forward wireless
communication.”

Sinha-Liu renders obvious this element. Ex.1002, 99144-46. As discussed
above in Section VI.A.2.(f), for each class of traffic, Sinha’s central controller
determines multiple backhaul routes between the RootAP and any other AP, “with
one route being the primary route, and the other paths being redundant, secondary

routes to use in the case that the first route fails.” Ex.1008, [0053]; Section
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VI.A.2.(f). As discussed above, in Sinha’s mesh networks that deploy the
“repurposed” dual-radio MAPs, backhaul communications are established in both
the 5-GHz band dedicated for backhaul and the general-purpose 2.4-GHz band. See
Sections VI.B.2(a)-(c). As Dr. Ding explains, a POSITA would have understood
and found obvious that at least some of Sinha’s redundant, secondary routes are
established in the general-purpose 2.4-GHz band to improve resilience of the
wireless mesh network. Ex.1002, 9145. This allows backhaul traffic to be re-routed
to the 2.4-GHz band if the 5-GHz band fails, consistent with Sinha’s teaching that
secondary routes are used “in the case that the first route fails.” Ex.1008, [0053].
To illustrate, RootAP detects that MAP1’s wireless link(s) established in the
5-GHz band dedicated for backhaul (claimed backhaul communication) failed
(magenta “X”) upon determining that a quality of service of the backhaul
communication dropped to below a predetermined threshold. See Section
VI.A.2.(g). RootAP then redirects backhaul traffic to an alternate, secondary
backhaul route established in the general-purpose 2.4-GHz band (claimed forward
wireless communication), such as the RootAP-to-MAP4-to-MAP3 route (magenta).

Ex.1002, 9146; Section VI.A.2(g).
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Ex.1008, FIG. 1M.

5. Dependent Claims 4 and 14

See VI.LA.4. Ex.1002, q147.

6. Dependent Claims 5 and 15

See VI.A.5. Ex.1002, §148.

7. Dependent Claims 6 and 16

See VI.A.6. Ex.1002, 4149.
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8. Dependent Claim 7

See VI.LA.7. Ex.1002, q150.

C. Ground II: Claims 1-19 Are Rendered Obvious by Sinha In
Combination With Liu And Handforth

1. Claims 1-7 and 11-16

Claim 1-7 and 11-16 are rendered obvious by Sinha in combination with Liu
and Handforth for the reasons discussed under VI.B. Ex.1002, q151.

2. Dependent Claims 8 and 17

(@)  “[The method of claim 1,/The device of claim 11, the method performed by
the device] further comprising: measuring a plurality of qualitative
parameters for the established backhaul communication, and causing the
measured qualitative parameters to be transmitted to a controlling entity to
facilitate a selection of a communication technology used for a backhaul
communication between each two mesh points in the wireless mesh
network.”

Sinha-Liu renders obvious this element, alone or in combination with
Handforth. Ex.1002, q9152-55. As discussed above, Sinha-Liu renders obvious a
centralized controller integrated in RootAP 111 (first mesh point). Sinha further
teaches that each “child mesh AP ... sends to the controller 103 information on its
link to the parent, such that the controller [(claimed controlling entity)] can
determine or receive link characteristics [(claimed plurality of quality parameters)]
including, but not limited to, one or more of data rates, noise level, quality of service
(QoS), class of service (CoS), time delays, and so forth, and, in this manner, the

controller 103 can centrally compute paths for different classes of traffic.” Ex.1008,
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[0039]. The path selection involves a selection of a communication technology used
for a backhaul communication because Sinha teaches that its wireless mesh networks
can combine “other architectures/protocols” and operate in “other [] frequency
ranges” corresponding to different communication technology variants of the 802.11
standard. Id., [0127].

In addition, Sinha-Lu in view of Handforth renders obvious this element.
Ex.1002, §153. A POSITA interested in combining different wireless technologies
to form a wireless mesh network would have been motivated to consult Handforth.
Id. Handforth teaches using different wireless technologies to form redundant
wireless channels linking nodes of a wireless mesh network. Ex.1006, 4:67-5:2,
1:57-60. This is illustrated in Handforth’s Figure 2, which depicts multiple
redundant wireless links connecting two network nodes, such as links 27A (red) and
27B (blue), that are formed using a variety of wireless technologies such as cellular,
802.16x, 802.11a operating at 5 GHz, and “other emerging or proposed standards,”
such as 802.11n. /d., 5:30-42. And, like Sinha, Handforth teaches carrying different
types of backhaul traffic over different links: “channel 27A may be reserved for high
priority traffic ... while the other channel, e.g., channel 27B may be used to carry

lower priority traffic.” Id., 6:28-42, 1:53-56.
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Ex.1006, FIG. 2. Handforth explains how to scalably integrate the different
communication technologies in a mesh network, by confining the differences in link
technologies locally at the end points of such links. Ex.1006, 1:53-63, 4:63-67 (“By
having independent links treated separately by the local BTSs [(APs)] but as a single
unified link by other network elements, enhanced quality of service may be provided
on the meshed backhaul network, ... [K]nowledge of the redundant link structure
may be confined to the endpoints of the link, with the rest of the network treating
the multiple redundant links as a single, logical, link.”). A POSITA would have

been motivated to implement Handforth’s teachings in Sinha-Liu’s network to
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integrate different communication technologies in a scalable way. As Dr. Ding
explains, combination of Sinha-Liu and Handforth 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 improving network throughput capacity in a scalable way. Ex.1002,
19154-55.

3. Dependent Claims 9 and 18

(@)  “[The method of claim 1,/The device of claim 11, the method performed by
the device] further comprising: aggregating a plurality of backhaul links
available on different communication technologies to create an aggregated
backhaul communication.”

Sinha-Liu renders obvious this element. Ex.1002, §9156-59. Sinha-Liu
teaches that the centralized controller “determines a path or paths for each class of
traffic for client data ...”. Ex.1008, [0038]. [0058]. As aresult, “[an] AP can have
multiple tagged paths back to the root mesh AP and controller sorted by link metrics
... [that] can be used ... for QoS/policy based routing.” Id., [0109]. Thus, as taught
by Sinha-Liu, multiple paths are used to carry backhaul traffic, thereby creating an
aggregated backhaul communication. Ex.1002, q9156-57. As Dr. Ding explains,
each MAP-to-MAP wireless connection shown in Sinha’s Figure 1/1M may in fact
comprise multiple links for carrying different classes of data traffic. Id. To illustrate

Sinha’s teachings, the centralized controller establishes the green and blue data
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paths in Figure 1M to carry two classes of data traffic, e.g., high (“Typel”’) and low
(“Type2”) priority traffic, respectively. Ex.1008, [0060] (“As an example, [] client

119 is a client that has two classes of traffic, denoted Typel and Type2 ...”).
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Ex.1008, FIG. 1M. In this example, the green and blue data paths for carrying two
classes of data traffic create an aggregated backhaul communication for client 119’s

data traffic, as claimed. Ex.1002, 4158. The different classes of traffic are merged
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(aggregated) at MAP3 before sending to client device 119 and/or at RootAP before
sending to the Internet. /d.

Sinha teaches forming the aggregated backhaul paths using different
communication technologies. Ex.1008, [0127] (“While an embodiment has been
described for operation in a mesh point with RF frequencies in the 5 GHz range and
2,4 GHz range ... other embodiments may be embodied in receivers and transceivers
operating in other RF frequency ranges [and can] include IEEE 802.11 wireless LAN
and links, wireless Ethernet, HIPERLAN 2, WIMAX, ...”). Thus, Sinha-Liu renders
obvious this element. Ex.1002, 4159. Sinha-Liu in combination with Handforth
also renders obvious this element, as discussed above. See Section VI.C.1.

4. Dependent Claims 10 and 19

(@)  “[The method of claim 9/The device of claim 11], wherein the aggregated
backhaul links are aggregated on a media access control (MAC) layer or a
transport layer.”

Sinha-Liu renders obvious this element. Ex.1002, q9160-61. As Sinha
teaches, “there is incentive to have routing be carried out at layer-2 as much as
possible” using “an extension of the IEEE 802.11 MAC header.” Ex.1008, [0002].
Layer-2 (also known as the data link layer) includes the MAC layer, “the lower of
two sublayers that make up the ISO/OSI data link layer ... [and] manages access to

the physical network ....”. Ex.1014, 322. Consistent with that, as shown in Fig. 6A,
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client data packets received at the serving AP contain a MAC header (“802.11/11e

Client Header”) (green). Ex.1008, [0067].

801.11/11e Client Wireless
Header (3-addr.) | Pavlacd FCS

FIG. 6A
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Ex.1008, FIGS. 6A/6B. Each client packet is encapsulated in a mesh packet,

Wireless
FCS

illustrated in Figure 6B, for routing through the mesh network. Id., [0074]. Each
mesh packet includes a tag (red) indicative of a traffic class, and a network MAC
header (“802.11 WDS Header”) (blue). 1d., [0074]. Because MAC headers are used
in Sinha’s system to route backhaul traffic over multiple backhaul paths, the
backhaul paths are aggregated on a MAC layer as claimed. Ex.1002, q161.

D.  Ground III: Claims 1, 3-6, 11, and 13-16 Are Rendered Obvious
by Gatewood In Combination With Sinha

1. Independent Claims 1 and 11

(@)  Claim I Preamble: “A computer-implemented method for implementing a
dedicated backhaul in a wireless mesh network formed with one or more
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mesh points, the method being performed by a first mesh point and
comprising:”

Claim 11 Preamble: “A computing device comprising: one or more
processors, that implements a mesh point in a wireless mesh network formed
with a plurality of mesh points, the computing device being configured to
perform a method comprising:”

Gatewood in combination with Sinha renders the preamble obvious. Ex.1002,
4162-71. As detailed below and in Sections VI.C.2(b)-(g), Gatewood’s exemplary
access node 330 (hereinafter, MAP.330) (claimed first mesh point) performs each of
the limitations of claims 1/11 and thus the preamble is satisfied under either party’s
construction. See Section IV.

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, 3:45-53. Ex.1005, 3:45-53 (“FIG. 3 ... illustrat[es] communication
system 300 ... [which] 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. The claims of the 179 Patent require that the first mesh point
(MAP.330) establishes a “forward wireless communication” and a “backhaul
communication” with a second mesh point. See Elements [1.1]/[11.1] and
[1.2]/[11.2]. Petitioner maps the claimed second mesh point to a gateway of
Gatewood’s wireless mesh network which, as Gatewood teaches, can be any of the
access points of the mesh network. In Figure 3, access node 332 (hereinafter,
MAP.332) (blue) is shown with a dark green outline to illustrate that it is an
exemplary gateway to another network such as the Internet, as Sinha teaches.
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
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(“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 ...”). For purposes of claim mapping,
MAP.332 is the claimed second mesh point. Ex.1002, §165.

Claimed Dedicated Backhaul — As Gatewood teaches, MAPs communicate

with one another over dedicated and redundant backhaul communication links. For
example, MAP.330 (claimed first mesh point) 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 links established
in the “5-Ghz IEEE 802.11 frequency spectrum.” Ex.1005, 5:56-6:13, 6:1-13, 6:48-
56. Client-facing access communication (MAP-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.

Gatewood in combination with Sinha (“Gatewood-Sinha”) also renders
obvious the claimed dedicated backhaul. Ex.1002, §167. Sinha discloses wireless
mesh networks in which each MAP is a dual radio MAP, illustrated in Sinha Figure
3A below, having a “backhaul radio” (red) dedicated for backhaul (MAP-to-MAP)
communication, and a separate “access radio” (purple) dedicated for access (MAP-

to-client) communication. Ex.1008, [0047] (“FIG. 3A [illustrates] a mesh AP that
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includes two radios, a first radio 301 for the backhaul [(red)] ..., and a second radio
303 [(purple)] that is used as an access radio for data communication with clients

associated with the mesh AP.”); see also Section VI.A.1(f) regarding elements [1.4]

and [11.4].
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Ex.1008, FIG. 3A. The use of dual radio MAPs of the type shown in Sinha Figure
3A is entirely consistent with Gatewood. Ex.1002, 9168. Indeed, Gatewood
explains that backhaul links (e.g., 341, 342) can be established over “the 5 GHz IEEE
802.11 frequency spectrum” while fronthaul communication with user devices can
be provided over other IEEE 802.11 frequency bands, such as the 2.4 Ghz band.
Ex.1005, 6:48-56, 9:55-62. As Dr. Ding explains, combination of Gatewood and

Sinha as proposed is a combination of prior art elements according to known
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methods, and also application of a known technique to a known system ready for
improvement, both to yield predictable results, namely improved network and
spectrum management. Ex.1002, 9169.

Claimed Computer-Implemented Method/Computing Device — As

Gatewood explains and as illustrated in Figure 5, access node 330 (claimed first
mesh point) includes a processing system 520 and software 532 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.
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500
561~
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510
562
...... B W S N
563 BACKHAUL TRANSCEIVER PORTION
...... ‘.\ PP Tp— — 5_1_5
PROGESSING SYSTEM
520
560
e STORAGE P |
— SYSTEM 53271 SOFTWARE |
530 |
FIGURE 5

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
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access node 330 found in FIG. 3 ...”). 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)  Elements [1.1]/[11.1]: “establishing a forward wireless communication
with a second mesh point”

Gatewood discloses or renders obvious this element. Ex.1002, 9172-76. As
shown at block 402 (red) in Figure 4, which is relevant to element [1.2] discussed in
Section VI.A.1(c) below, MAP.330 “selects [] a first wireless backhaul link ...
based on signal strength of wireless links provided by ones of WLAN access nodes
331-334 ... as measured or detected by WLAN access node 330 [(MAP.330)].”

Ex.1005, 4:29-45.
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Ex.1005, FIG. 4. In addition, as shown at block 403 (green), MAP.330 “selects [] a
second wireless backhaul link as a backup for firstwireless backhaul

link 341 based on signal strength and uptime information. The backup for first
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wireless backup link 341 is selected to provide failover or backup protection ... when
first wireless backup link 341 is unavailable, underperforming, or does not meet
performance criteria, among other scenarios.” Id., 4:59-66; see also id., 5:37-44
(“WLAN access node 330 thus selects WLAN access node 332 for the second

wireless backhaul link, as indicated by wireless link 342 and the ‘2’ indicator

[(green)] in FIG. 3.”).
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Ex.1005, FIG. 3. The backup wireless backhaul link 342 (green) is an example of
the claimed forward wireless communication. Ex.1002, §174. Thus, as Gatewood

teaches, MAP.330 (claimed first mesh point) establishes a forward wireless

67



Petition for Inter Partes Review of U.S. Patent No. 10,278,179 B2

communication—backup wireless backhaul link 342 (green)—with a second mesh
point (MAP.332/gateway), as claimed. /d.

Significantly, during prosecution, the examiner relied on the same mapping to
find that Gatewood discloses “establishing a forward wireless communication
(read as second/backup wireless backhaul link in step 403 of fig. 4) with a second
mesh point (read as one of the other wireless access nodes).” Ex.1004, 142 (bolded
language in original, italics added). Applicants did not at all challenge the examiner
on this point. See id., 170-172.

Patent Owner’s discussion of “forward wireless communication” in its claim
construction brief at the ITC also supports Dr. Ding’s mapping: “The name ‘forward
wireless communication’ also reflects a functional aspect of communication ...: to
provide the clients with ‘data packet forwarding to and from the gateway and the
Internet.” 179 Patent, 27:5-21; see also id., 29:60-63.” Ex.1018, 41-42 (emphasis
in PO’s brief). Thus, a forward wireless communication may take place over a
backhaul path, according to Petitioner.

(c) Elements [1.2]/[11.2]: “establishing a backhaul communication, separate
from the forward wireless communication, with the second mesh point”

Gatewood discloses or renders obvious this element. Ex.1002, q9177-83. As
shown at block 402 (red) in Figure 4, MAP.330 (claimed first mesh point) “selects

[1 a first wireless backhaul link ... based on signal strength of wireless links
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provided by ones of WLAN access nodes 331-334 ... as measured or detected by
WLAN access node 330.” Ex.1005, 4:29-45. The first wireless backhaul link is

the claimed backhaul communication. Ex.1002, q177.
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Ex.1005, FIG. 4. As illustrated in Figure 3 and as Gatewood explains, Gatewood’s
first wireless backhaul link 341 (claimed backhaul communication)—identified by
“1” (red)—is separate from Gatewood’s backup backhaul link 342 (claimed

forward communication)—identified by “2” (green). Id., 4:49-53.
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Ex.1005, FIG. 3. As discussed above in Section VI.C.1(a) and as Gatewood teaches,
MAP.332 (claimed second mesh point) is an exemplary gateway providing access
to the Internet. Id., 3:58-66. The first backhaul link 341 (claimed backhaul
communication) selected by MAP.330 (claimed first mesh point) is part of a 2-hop

backhaul communication path (MAP.330-to-MAP.331-to-MAP.332) connecting
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MAP.330 (claimed first mesh point) and the gateway/MAP.332 (claimed second
mesh point), as claimed. Ex.1002, 4179.

Moreover, while Figure 3 illustrates that the primary/first backhaul link and
secondary/backup backhaul link connect MAP.330 to MAP.331 and MAP.332,
respectively, Gatewood teaches that there are multiple candidate backhaul links
between any two MAPs—such as between MAP.330 and MAP.332. Ex.1005,
10:23-31 (“Although one main wireless link for each of wireless links [] is shown
in FIG. 1 [and in FIG. 3], it should be understood that [they] are merely illustrative
[and] further wireless links can be shown ...”); Ex.1002, q4180-82. Thus, as
Gatewood teaches, MAP.330 (first mesh point) can select a primary backhaul link
(claimed backhaul communication) and a secondary/backup backhaul link (claimed
forward wireless communication) that both terminate at the same MAP, such as
MAP.332 (second mesh point).

Establishing multiple redundant backhaul links between any two MAPs was
in fact well-known and expressly taught in Sinha. /d.; Ex.1008, [0103] (“Several
routes may be calculated between two end points, and ordered in order of
preference.”); Ex.1006, 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.”).
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During prosecution, the examiner relied on the same mapping to find that
Gatewood discloses “establishing a backhaul communication (read as first
wireless backhaul link in step 402 of fig. 4) ...”. Ex.1004, 142 (bolded language in
original, italics added). Applicants did not at all challenge the examiner on this
point. See id., 170-172.

(d)  Elements [1.3]/[11.3]: “wherein the forward wireless communication is
established using a wireless communication technology using frequency

bands selected from the group consisting of: a 2.4 GHz band, and a 5 GHz
band, and”

Gatewood discloses or renders obvious this element. Ex.1002, 94184-85.

As Gatewood explains, the second wireless backhaul link 342 (forward
wireless communication) may be established in the 5 GHz band (*“5 GHz IEEE
802.11 frequency spectrum”) recited in the Markush group. Ex.1005, 6:48-56, 6:64-
7:8 (“first wireless backhaul link 341 for the backhaul communication [] comprises
a first IEEE 802.11 wireless link using a first wireless frequency spectrum, such as
the 5 GHz IEEE 802.11 frequency spectrum, and second wireless backhaul link
342 for the backhaul communication [] can comprise a second IEEE 802.11 wireless
link using the same or similar first wireless frequency spectrum”).

(e) Elements [1.4]/[11.4]: “wherein the backhaul communication is established

using a communication technology selected from the group consisting of: a

power line based communication, a 2.4 GHz or 5 GHz radio frequency (RF)
technology using a dedicated radio, and a sub-1GHz RF technology, and”
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Gatewood in combination with Sinha renders obvious this element. Ex.1002,
19186-90.

As Gatewood explains, the first wireless backhaul link 341 (backhaul
communication) is established in the “5 GHz IEEE 802.11 frequency spectrum.”
Ex.1005, 6:48-56, 6:64-7:8 (“first wireless backhaul link 341 for the backhaul
communication [] comprises a first IEEE 802.11 wireless link using a first wireless
frequency spectrum, such as the 5 GHz IEEE 802.11 frequency spectrum’). A
POSITA would have further understood and found obvious that the 5 GHz band can
advantageously be dedicated for backhaul communication due to its higher
bandwidth compared to the 2.4 GHz band, in which case the 5 GHz radio is a
dedicated radio, as required by the claim. Ex.1002, 4188. Sinha in fact describes
the common use of a dedicated 5 GHz “backhaul radio” in mesh Wi-Fi network and
access points:

[A]ll mesh nodes ... may be implemented by a dual radio wireless
station that includes a first radio for the backhaul link between
mesh nodes, and a second radio to provide access point
functionality. ... [IJn one embodiment, the backhaul radio is an

IEEE 802.11a conforming radio in the 5 GHZ range ...

Ex.1008, [0025]. Sinha’s Figure 3A illustrates a MAP having a dedicated 5 GHz
“backhaul radio” (red). Id., [0047] (“FIG. 3A [illustrates] a mesh AP that includes

two radios, a first radio 301 for the backhaul [(red)] ... and a second radio 303
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[(purple)] that is used as an access radio for data communication with clients
associated with the mesh AP.”), [0049] (“the backhaul radio 301 substantially

conforms to the IEEE 802.11a standard, operating in the 5 GHz band”).
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Ex.1008, FIG. 3A.
(f)  Elements [1.5]/[11.5]: “constructing a list of backhaul candidates, each

backhaul candidate having a score indicative of an estimated quality of a
potential link between the first mesh point and the second mesh point”

Gatewood discloses this element and, alone or in combination with Sinha,
renders it obvious. Ex.1002, 99191-98. As Gatewood explains, backhaul candidates
are selected “based on at least a signal strength and uptime information.” Ex.1005,

5:4-28. Gatewood further teaches constructing a list of backhaul candidates, such
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as the list stored in “data structure 360 of MAP.330 (claimed first mesh point). /d.
As illustrated in Figure 3 below, data structure 360 (purple) is a 3-column table that
lists the candidate backhaul links between MAP.330 (claimed first mesh point) and
other mesh points (column 1), together with their signal strength (column 2) and
uptime (column 3). Id. Each candidate backhaul link on this list would allow
MAP.330 to reach MAP.332 which, as illustrated in Figure 3 consistent with
Gatewood’s teaching, is the gateway to the Internet. Id., 1:29-32 (“[A] backhaul
link can be employed to transport the communications of the wireless local area
network to other networks, such as the Internet ...”); Ex.1002, 49192-93. Thus, each
candidate backhaul link on the list stored in “data structure 360 is a potential link
that is part of a potential end-to-end backhaul communication path between
MAP.330 (claimed first mesh point) and MAP.332 (claimed second mesh point and
gateway). Id.

And, as Gatewood teaches, the signal strength and uptime information stored
in “data structure 360” are both indicative of an estimated quality of a potential link
between MAP.330 (claimed first mesh point) and MAP.332 (claimed second mesh
point). Id. Indeed, “[t]he uptime information can comprise a time period that a
particular wireless link ... has met certain performance criteria, such as being
operational, being functional, ... having met a minimum performance threshold,

or not failed, among other performance criteria.” Ex.1005, 5:18-23; id., 3:29-31
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(“Uptime information can reflect a time period that the associated wireless link has
been active and capable of carrying communications. For example, the uptime can
be measured in minutes, hours, days, and the like, and indicate how stable the

associated wireless link or wireless access node has been.”).
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Ex.1005, FIG. 3.

Gatewood further teaches associating a score indicative of an estimated link
quality with each backhaul candidate—this score is “[a] weighting calculation []
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.
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As an example, by assigning zero weight to uptime, each candidate backhaul

link has a score that simply reflects the signal strength of the link. /d., 5:50-53. In

that case, as Gatewood teaches and as illustrated in modified Figure 3M below,

MAP.330 would select the MAP.330-to-MAP.333 link (green) as the backup

backhaul link because its signal strength—65 dB (green) in unmodified table 360

(purple)—is “the highest signal strength among WLAN access nodes 332-334.” 1d.,

5:50-53 (“In other examples [where uptime is given zero weight], WLAN access

node 333 is selected based on having the highest signal strength among WLAN

access nodes 332-334.”).
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77



Petition for Inter Partes Review of U.S. Patent No. 10,278,179 B2

In addition, Gatewood-Sinha renders this element obvious. Ex.1002, §196.
As discussed in Section VI.A.2(f), Sinha teaches forming ““a priority ordered list of
routes” for “each class of service” in a wireless mesh network and, furthermore,
discloses an efficient way to tag and route the different classes of traffic across the
mesh network. Ex.1008, [0058]. As Dr. Ding explains, a POSITA would have been
motivated to implement Sinha’s teachings in Gatewood’s network to further improve
it, notably to provide the additional capability to handle multiple classes of traffic
(important for multimedia applications) and to rapidly switch routes in the event of
failure. Ex.1002, 99197-98. As Dr. Ding explains, combination of Gatewood and
Sinha 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 improved traffic
management and fast routing in a mesh network. /d.
(g) Elements [1.6]/[11.6]: “upon determining that a quality of service of the

dedicated backhaul has dropped to below a predetermined threshold,

establishing an alternative backhaul communication with the second mesh
point using a backhaul candidate with the highest score on the list.”

Gatewood discloses this element and, alone or in view of Sinha, renders it
obvious. Ex.1002, 99199-204. As Gatewood teaches and as depicted at blocks 405

and 406 (tan) of Figure 4, “/wlhen first wireless backhaul link 341 [(claimed

dedicated backhaul)] does not meet one or more of the performance criteria (405),
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WLAN access node 330 provides (406) backhaul for the communications over
second wireless backhaul link 342 [(claimed alternative backhaul
communication)].” Ex.1005, 6:33-36. This mapping, in which the claimed
alternative backhaul communication is the forward wireless communication path, is
also consistent with claim 3, which claims “redirecting backhaul traffic to the
forward wireless communication” under the same claimed condition. See Section

VI.D.2.
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Ex.1005, FIG. 4. In more detail, Gatewood explains that “WLAN access node 330

[(claimed first mesh point)] continues to monitor the performance criteria for first
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wireless backhaul link 341 when [it] is in use, such as monitoring for disconnected
states, performance below a performance threshold, or other performance criteria.”
Id., 6:18-23. Gatewood discloses that “the performance criteria [(claimed quality of
service)] can include a data transfer rate, and the performance threshold can include

when the data transfer rate decreases below a predetermined data transfer value.”

1d., 6:26-29.

As Gatewood further explains, upon determining that a quality of service
(such as data transfer rate) of the first backhaul link 341 (claimed dedicated
backhaul) has dropped below a predetermined threshold, “the communications
associated with WLAN 340 [(client communications)] are backhauled
[(established)] over second wireless backhaul link 342 (claimed alternative backhaul
communication) because “second wireless backhaul link 342 acts as a backup to first
wireless backhaul link 341.” Id., 6:36-42.

In addition, the combination of Sinha and Gatewood renders this element
obvious. Ex.1002, 9202. As discussed in Section VI.A.2(g), Sinha teaches
monitoring multiple network parameters such as “data rates, noise level, quality of
service (QoS), class of service (CoS), time delays ...” to determine the primary and
failover routing paths “for different classes of traffic.” Ex.1008, [0039]. As Dr.
Ding explains, a POSITA would have been motivated to implement Sinha’s

teachings in Gatewood’s network to further improve it, notably to provide the
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additional capability to handle multiple classes of traffic (important for multimedia
applications) and to rapidly switch routes in the event of failure. See Section
VI.D.1(f). Conversely, as discussed in Section VI.A.2(g), a POSITA would have
been motivated to use Gatewood’s performance threshold to detect failed or
underperforming routes in Sinha. Ex.1002, 9204. Indeed, Sinha applies the same
strategy of determining and ranking primary and backup paths/routes based on
quality of service as Gatewood, except that it does so for multiple classes of traffic.
Ex.1008, [0058], [0052].

2. Dependent Claims 3 and 13

(@)  “[The method of claim 1/The device of claim 11], further comprising: upon
determining that a quality of service of the backhaul communication has
dropped to below a predetermined threshold, redirecting backhaul traffic to
the forward wireless communication.”

Gatewood discloses or renders obvious this element. Ex.1002, 9205. As
discussed above under Section VI.A.1(g) regarding element [1.6], Gatewood teaches
redirecting traffic from a first wireless backhaul link to a backup wireless backhaul
link (claimed forward wireless link) upon determining that a quality of service of the
first backhaul link (claimed backhaul communication) has dropped to below a
predetermined threshold. See Section VI.A.1(g); Ex.1005, 6:33-42 (“When first
wireless backhaul link 341 [(claimed backhaul communication)] does not meet one

or more of the performance criteria (405), WLAN access node 330 provides (406)
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backhaul for the communications over second wireless backhaul link 342 [(claimed
forward wireless link)]. Since second wireless backhaul link 342 acts as a backup to
first wireless backhaul link 341, the communications associated with WLAN 340
[(client communications)] are backhauled [(redirected)] over second wireless
backhaul link 342 [(claimed forward wireless link)] when first wireless backhaul
link 341 becomes unavailable, such as when first wireless backhaul link 341 does
not meet the performance criteria.”); id., 6:18-29 (“WLAN access node 330
[(claimed first mesh point)] monitors the performance criteria for first wireless
backhaul link 341 [when it] is in use, such as monitoring for disconnected states,
performance below a performance threshold, or other performance criteria. ...
[For] example, the performance criteria can include a data transfer rate, and the
performance threshold can include when the data transfer rate decreases below a
predetermined data transfer value.”).

3. Dependent Claims 4 and 14

(@)  “[The method of claim 1,/The device of claim 11, the method performed by
the device] further comprising: upon determining whether a quality of
service of the dedicated backhaul has dropped to below a predetermined
threshold, establishing an alternative backhaul communication with the
second mesh point; and redirecting backhaul traffic to the alternative
backhaul communication.”

Gatewood discloses or renders obvious this element. Ex.1002, 9206. As

discussed above under Section VI.C.1(g) regarding element [1.6], Gatewood teaches
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redirecting traffic from a first wireless backhaul link (claimed dedicated backhaul)
to a backup wireless backhaul link (claimed alternative backhaul communication)
upon determining that a quality of service of the first backhaul link (claimed
dedicated backhaul) has dropped to below a predetermined threshold. See Section
VI.C.1(g); see also Section VI.C.2; Ex.1005, 33-42 (“Since second wireless
backhaul link 342 [(claimed alternative backhaul communication)] acts as a backup
to first wireless backhaul link 341 [(claimed dedicated backhaul)], the
communications associated with WLAN 340 [(client communications)] are
backhauled [(redirected)] over second wireless backhaul link 342 when first
wireless backhaul link 341 becomes unavailable, such as when first wireless
backhaul link 341 does not meet the performance criteria.”); id., 6:26-29 (“[T]he
performance criteria can include a data transfer rate, and the performance threshold
can include when the data transfer rate decreases below a predetermined data
transfer value.”).

4. Dependent Claims 5 and 15

(@)  “[The method of claim 4/The device of claim 14], wherein the alternative
backhaul communication is a direct link that links to the second mesh point
through no other mesh point.”

Gatewood discloses or renders obvious this element. Ex.1002, 9207. As

shown in Figure 3, the second backhaul link 342 (green) (claimed alternative
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backhaul communication) is a direct link that links MAP.330 (claimed first mesh

point) to MAP.332 (claimed second mesh point) through no other mesh point.
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Ex.1005, FIG. 3.
5. Dependent Claims 6 and 16

(@)  “[The method of claim 4/The device of claim 14], wherein the alternative
backhaul communication is an indirect link that links to the second mesh

point through another mesh point.”
Gatewood discloses or renders obvious this element. Ex.1002, 9208-09. As

discussed above in Section VI.C.I(f) and illustrated in Figure 3M, the wireless

backhaul link 342 (green) between MAP.330 (first mesh point) and MAP.333

(access node 333) is used as backup link (claimed alternative backhaul
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communication) when signal strength is the criteria (score) used for selecting backup
links. Ex.1005, 5:45-53 (“A weighting calculation [(score)] can be employed to
balance signal strength and uptime consideration, such as giving an uptime
measurement more weight in the [backup link] selection process than a signal
strength or vice versa. ... In [certain] examples, WLAN access node 333 is selected
based on having the highest signal strength among WLAN access nodes 332-

334.”).
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Ex.1005, Fig. 3M. As shown in Figure 3M, the alternative backhaul path from

MAP.330 (claimed first mesh point) to the gateway/MAP.332 (claimed second mesh
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point) is an indirect, multiple-hop path that comprises the backup link 342 (green)
between MAP.330 and MAP.333 as one of the hops.

VII. THE BOARD SHOULD INSTITUTE IPR

The Board should decline to exercise its discretion to deny institution.

No Discretionary Denial under Fintiy - “The PTAB will not discretionarily

deny petitions based on applying Fintiv to a parallel ITC proceeding.” Ex.1010, at
7. As explained below in Section IX.B, the only active parallel proceeding involving
the 179 Patent is ITC Investigation No. 337-TA-1361.

No Discretionary Denial under §325(d) - The Board has consistently “held

that a reference that ‘was neither applied against the claims nor discussed by the
Examiner’ does not weigh in favor of exercising [] discretion under §325(d).”
Fasteners for Retail, Inc. v. RTC Indus., Inc., IPR2019-00994, Paper 9 at 7-11
(PTAB Nov. 5, 2019). Here, Grounds IA/B and II are based on the Sinha, Liu and
Handforth references, which were mot cited or discussed during prosecution.
Likewise, Ground III relies on the combination of Gatewood and Sinha that was not
in front of the Examiner during prosecution. Ex.1002, 4210.

The Notice of Allowability asserts that the prior art of record, including
Gatewood, fails to disclose claim elements [1.4]/[11.4] (backhaul communication

technology), [1.5]/[11.5] (constructing a list of backhaul candidates) and [1.6]/[11.6]
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(establishing an alternative backhaul communication). Ex.1004, 266.° This Petition

demonstrates that Sinha clearly discloses them all, and that the combination of

Gatewood and Sinha, which was not in front of the Examiner, also renders obvious

these claim elements. /d.; Ex.1002, §211.

6

The Notice of Allowability issued following a telephone interview, which
occurred after all claims were rejected as rendered obvious by Gatewood in
combination with other art in a final Office Action. Ex.1004, 211-220
(10/04/2018 final Office Action), 268-269 (summary of 11/20/2018 interview).
The record is not clear as to the reason the Examiner allowed the claims. For
example, the interview summary notes that to “expedite case prosecution, the
Examiner suggested the applicant to roll up claim 8 into claims 1 and 12 to put
the case in condition for allowance.” Id., 269. But the Examiner twice rejected
claim 8 as rendered obvious by Gatewood in combination with other art.
Ex.1004, 146 (rejecting claim 8 as being unpatentable over Gatewood in view of
Lu), 218 (rejecting claim 8 as being unpatentable over Gatewood in view of

Gokturk and Nolan as applied to claim 1, and in further view of Lu).
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VIII. MANDATORY NOTICES
A. Real Party-In-Interest

TP-Link Corporation Limited f/k/a/ TP-Link International Ltd., TP-Link
Technologies Co., Ltd., TP-Link USA. Corp. and TP-Link Institute USA Corp. d/b/a
TP-Link Research America Corp. are the real parties-in-interest.

B. Related Matters

The *179 Patent is the subject of an investigation in the International Trade
Commission, Inv. No. 337-TA-1361, filed April 3, 2023 (“ITC Investigation™).

The *179 Patent is also subject of Civil Action No. 2:23-cv-2540 in the Central
District of California (“District Court Case”), filed April 4, 2023. The District Court
Case is stayed pending outcome of the ITC Investigation. Ex.1013.

C. Counsel and Service Information

Lead Counsel Back-Up Counsel

Todd M. Friedman, P.C. (No. 42,559) Bao Nguyen (No. 46,062)
KIRKLAND & ELLIS LLP KIRKLAND & ELLIS LLP
601 Lexington Avenue 555 California Street

New York, N.Y. 10022 San Francisco, CA 94194
Telephone: (212) 446-4800 Telephone: (415) 439-1400
Facsimile: (212) 446-4900 Facsimile: (415) 439-1500
todd.friedman@kirkland.com bao.nguyen@kirkland.com

Individual attorney contact information is in the signature block below.
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Petitioner concurrently submits a Power of Attorney, 37 C.F.R. § 42.10(b),
and consents to electronic service directed to the following email address: TP-
Link ITC@kirkland.com.

IX. PAYMENT OF FEES UNDER 37 C.F.R. § 42.103

Petitioner authorizes the Office to charge the filing fee and any other
necessary fee to Deposit Account No. 506092. Review of 19 claims is requested.
The undersigned further authorizes payment for any additional fees that may be due
in connection with this Petition.

X.  CERTIFICATION OF GROUNDS FOR STANDING

Petitioner certifies pursuant to Rule 42.104(a) that the 179 Patent is available
for IPR and that Petitioner is not barred or estopped from requesting an IPR of the
Challenged Claims on the grounds identified in this Petition.

XI. CONCLUSION

Petitioner requests institution of an IPR and cancellation of the Challenged

Claims.

Date: September 18, 2023 Respectfully submitted,

/s/ Todd M. Friedman

Todd M. Friedman, P.C.
Counsel for Petitioner
Reg. No. 42,559
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CERTIFICATE OF COMPLIANCE

This Petition complies with the type-volume limitations as mandated in 37
C.F.R. § 42.24, totaling 13,921 words. Counsel has relied upon the word count
feature provided by Microsoft Word.

/s/ Todd M. Friedman
Todd M. Friedman
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CERTIFICATE OF SERVICE

Pursuant to 37 C.F.R. § 42.6(e), I certify that 1 caused to be served on
September 18, 2023 a true and correct copy of the foregoing PETITION FOR
INTER PARTES REVIEW UNDER 35 U.S.C. § 312 AND 37 C.F.R. § 42.104 by
overnight carrier to the Patent Owner at the correspondence address of record for the

Patent Owner’s Attorneys as follows:

PERKINS COIE — PAO GENERAL
P.O. BOX 1247
SEATTLE, WA 98111-1247
UNITED STATES

A courtesy copy was also served via electronic mail on Patent Owner’s counsel of
record in the investigation before the International Trade Commission, Inv. No. 337-
TA-1361.

Kevin C. Wheeler
Bert C. Reiser
Susan Y. Tull
LATHAM & WATKINS LLP
555 11th St. NW, Suite 1000
Washington, D.C. 20004-1304
Telephone: (202) 637-2200
Facsimile: (202) 637-2201

Patricia Young
Blake R. Davis
Allison Harms
Ben Alred
LATHAM & WATKINS LLP
140 Scott Drive
Menlo Park, CA 94025
Telephone: (650) 328-4600
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Facsimile: (650) 463-2600

TP-Link ITC@kirkland.com

/s/ Todd M. Friedman

Todd M. Friedman



