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MANDATORY NOTICES

A. Real Party-In-Interest

Petitioners Geotab USA Inc. and Geotab Inc. (collectively “Geotab”) are
real parties-in-interest under 37 C.F.R. §42.8(b)(1).

B. Related Matters

A decision in this proceeding could affect, or be affected by, the following:

1. United States Patent & Trademark Office

U.S. Patent No. 12,095,149 (“the *149 patent”) issued from Application No.
18/339,523 filed June 22, 2023, which is a continuation of Application No.
17/704,942 filed March 25, 2022 (issued as U.S. Patent No. 11,735,810), which is
a continuation of Application No. 17/246,192 filed April 30, 2021 (issued as U.S.
Patent No. 11,349,200), which is a continuation of Application No. 16/832,820
filed March 27, 2020 (issued as U.S. Patent No. 11,031,677), which is a
continuation of Application No. 15/856,626 filed December 28, 2017 (issued as
U.S. Patent No. 10,644,380), which is a continuation of Application No.
14/738,090 filed June 12, 2015 (issued as U.S. Patent No. 9,899,727), which is a
continuation of Application No. 14/246,491 filed April 7, 2014 (issued as U.S.
Patent No. 9,099,773), which is a continuation of Application No. 11/614,429 filed

December 21, 2006 (issued as U.S. Patent No. 8,738,103), which claims priority
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from Provisional Application No. 60/856,410 filed November 3, 2006 and
Provisional Application No. 60/831,544 filed July 18, 2006.

U.S. Patent Application No. 18/782,669 was filed July 24, 2024 and is a
continuation of Application No. 18/339,523.

2. United States Patent Trial and Appeal Board
a. ’149 patent

The *149 patent has not been challenged in a post-grant proceeding before
this petition.

b. Related patents

U.S. Patent Nos. 11,349,200 (“the *200 patent”) and 11,031,677 (“the *677
patent”), which issued from parent applications of the ’149 patent, are the subject
of pending IPR2025-01027 (°200 patent) and [IPR2025-01026 (’677 patent).

The *200 patent and U.S. Patent No. 8,738,103, which issued from parent
applications of the *149 patent, were challenged in Vivint, Inc. v. Fractus, S.A.,
IPR2024-00088 and Vivint, Inc. v. Fractus, S.A., IPR2024-00087, respectively,
which settled and were terminated before Fractus filed preliminary patent owner

responses and before institution decisions. /d., Paper 14 (Feb. 20, 2024).
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3. U.S. District Court for the Eastern District of Texas
a. ’149 patent
The 149 patent is currently asserted in (i) Fractus, S.A. v. Geotab Inc., No.
2:24-cv-01008 (E.D. Tex.) (“the Geotab Litigation™), and (i1) Fractus, S.A. v.
Verizon Connect Inc. et al., No. 2:24-cv-01009 (E.D. Tex.) (“the Verizon
Litigation”). The *149 patent has not previously been asserted.
b. Related patents
The *103 and *200 patents (parents to the 149 patent) were asserted in these
actions:
(1) Fractus, S.A. v. ADT LLC, No. 2:22-cv-00412 (E.D. Tex.) (“ADT
Litigation”), which was dismissed with prejudice on October 4, 2024 (D.I. 253).
(11) Fractus, S.A. v. Vivint, Inc., No. 2:22-cv-00413 (E.D. Tex.) (“Vivint
Litigation”), which was dismissed with prejudice on February 20, 2024 (D.I. 22).
The 200 patent is also asserted in the Geotab Litigation, while the *677

patent is asserted in both the Geotab and Verizon Litigations.
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C. Counsel and Service Information - §§42.8(b)(3) and (4)

Lead Counsel

Adam R. Wichman, Reg. No. 43,988

Backup Counsel | Michael Parsons, Reg. No. 58,767
Victor Cheung, Reg. No. 66,229
Richard F. Giunta, Reg. No. 36,149
Service E-mail: AWichman-PTAB@WolfGreenfield.com
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Geotab Inc. and Geotab USA, Inc. (“Geotab” or “Petitioners”) request post-
grant review (“PGR”) and cancellation of claims 1-20 (the “Challenged Claims™)
of U.S. Patent No. 12,095,149 (EX1005, “the *149 patent™).

I. INTRODUCTION

The ’149 patent concerns antennas in wireless devices like mobile phones.
The alleged “invention” purports to “provide antenna design parameters that tend
to optimize the efficiency of” such antennas. EX1005, 5:25-28. The claims recite
design parameters called “complexity factors”—a term coined by the inventors—
that purport to characterize the “complexity” of an antenna’s three-dimensional
shape.! According to the specification, an antenna designer should ensure that a
designed antenna has “complexity factors” within certain ranges because that will
ensure that the antenna is “optimized.”

Even if there were something inventive about this design methodology
(which Petitioners do not concede), that is not what the *149 patent claims.
Instead, every claim concerns a wireless device with an antenna that meets the
claimed complexity factors, regardless of whether a designer used those factors

during an “antenna system’ design process. The *149 patent does not allege that

! The “complexity factors” are determined by mathematical calculation using a

methodology described in the 149 patent and explained in detail below.



the inventors were the first to ever design an antenna having “complexity factor”
values that fall within the claims. They indisputably were not, as demonstrated by
the antennas disclosed in the Ciais-Multiband (Grounds 1A, 1B), Ciais-Quadband
(Ground 2), Nakano (Ground 2), and Jing (Grounds 3A, 3B) references.

That the Examiner failed to appreciate that antennas were known that met
the claimed complexity factors is unsurprising. Given that “complexity factor”
was a term coined by the inventors, the Examiner could not have found in any
reference describing an antenna an explanation of what the antenna’s “complexity
factor” values were. And as will become clear from the explanation below,
applying the *149 patent’s prescribed approach for calculating the complexity
factor values—for even a single antenna—is a time consuming process.

Compounding the problem, the applicant overwhelmed the Examiner with
volume. The ’149 patent lists 71909 cited references (spanning 27 pages). The
record does not reflect that the Examiner calculated the complexity factor values
for even a single one of the antennas disclosed in the almost 2000 cited references.
The claims issued without the Examiner rejecting a single claim over the prior art
or discussing a single one of the cited references. The only rejections were for
double-patenting over parent cases.

The claims are demonstrably unpatentable. Before the earliest possible

priority date, Dou described a wireless device (e.g., a mobile phone) with multiple



internal antennas and stated that any suitable antenna design could be used for
those antennas. Ciais described just such a “suitable” antenna for a mobile device,
and Ciais’s multiband antenna meets the claimed complexity factors. Ground 1A
shows that Dou implemented with Ciais’s multiband antenna renders obvious
independent claims 7 and 13, and several dependent claims. Ground 1B shows
that Dou implemented with Hilgers’s antenna, in addition to Ciais’s multiband
antenna, renders obvious dependent claims 10 and 18.

Nakano also describes a “suitable” antenna that provides support for
wideband local area networks for a mobile device at 2.4 and 5.2 GHz, while
Ciais’s quadband antenna is a “suitable” antenna that provides support for cellular
communications. Ground 2 shows that Dou implemented with Ciais’s quadband
antenna supporting cellular communication, and Nakano’s antenna supporting
wideband local area networking, renders obvious all Challenged Claims.

Jing further describes a “suitable” antenna for a mobile device. Ground 3A
shows that Dou implemented with Jing’s antenna renders obvious independent
claims 1 and 13, and several dependent claims. Ground 3B shows that Dou
implemented with Ying’s antenna, in addition to Jing’s antenna, renders obvious
dependent claims 6 and 18.

The Board should institute PGR and cancel claims 1-20.



II. STANDING CERTIFICATION

Petitioners certify that the 149 patent, which issued September 17, 2024, is
available for PGR. Petitioners are neither barred nor estopped from requesting
PGR of the 149 patent. 37 C.F.R. §42.204(a).

III. UNPATENTABILITY GROUNDS

The following claims are unpatentable as obvious over the following

references.
Ground | References Claims
1A Dou, Ciais-Multiband 7-9, 11-14, 16-17, 19-20
1B Dou, Ciais-Multiband, Hilgers | 10, 18
2 Dou, Ciais-Quadband, Nakano | 1-20
3A Dou, Jing 1,3-5,13,15,17,19-20
3B Dou, Jing, Ying 6, 18

Each reference is prior art to the Challenged Claims as follows.

Reference Priority Date pre-AlA
Dou (EX1013) 2006-02-24 §102(e)
Ciais-Multiband (EX1010) 2004-08-06 §§102(a), (b)
Hilgers (EX1040) 2003-02-06 §102(b)
Ciais-Quadband (EX1009) 2004-04-04 §§102(a), (b)
Nakano (EX1012) 2005-08-08 §102(a)
Jing (EX1011) 2006-03-20 §102(a)
Ying (EX1049) 2000-12-26 §102(b)




In litigation, Patent Owner (“Fractus” or “PO”) alleged that claims 1-5, 7-10,
12-15, and 17-20 were conceived June 19, 2006. EX1016, 1-4. Even if every
Challenged Claim was conceived by June 19, 2006 and entitled to the earliest-
alleged priority date (July 18, 2006) on the face of the *149 patent, each reference
is prior art under the foregoing pre-AIA §102 sub-sections.

Ciais-Quadband was published in IEEE Microwave and Wireless
Components Letters, volume 14, no. 4, dated April 2004, published May 4, 2004
on IEEE Explore. EX1009, 148; EX1027, 996-9, 12-13, p. 8; EX1014, 9933-44.
Ciais-Quadband is pre-AIA §102(b) prior art to every Challenged Claim because it
published before July 18, 2005. EX1014, 9957, 33-57, Attachment A-1.

Ciais-Multiband was included in Electronics Letters, volume 40, no. 15,
dated July 2004. EX1010, 920-921; EX1014, 4958-69. Ciais-Multiband is pre-
AIA §102(b) prior art to every Challenged Claim because it was published before
July 18, 2005. EX1014, 9985, 70-85, Attachment B-1.

Nakano was published in /EEE Transactions on Antennas and Propagation,
volume 53, no. 8, dated August 2005. EX1012, 2417; EX1014, qq117-128. It
published August 8, 2005 on IEEE Explore (EX1027, q6-8, 10, 12, 14, p.21), and
Linda Hall Library stamped a hard copy received on August 16, 2005. EX1014,

4121-123, Attachment D-1. Nakano was published no later than August 21, 2005



and is pre-AlA §102(a) prior art to every Challenged Claim. EX1014, 99144, 117-
144, Attachment D-1.

Jing was included in 2005 Asia-Pacific Microwave Conference Proceedings,
volume 4, pp. 2657-2660, IEEE, 2005, published March 20, 2006 on IEEE
Explore. EX1011, 2657-2660; EX1027, 996-8, 11-12, 15, p. 35; EX1014, 9986-
100. Jing is pre-AIA §102(a) prior art to every Challenged Claim because it was
published before July 18, 2006 and before PO’s alleged conception on June 19,
2006. EX1011, Spine, Front Cover, Inside Front Cover, Library Stamped Page,
2657-2660; EX1014, 99101-116.

IV. °149 PATENT?

The 149 patent concerns a “wireless device” with “smartphone

29 ¢

functionality” and an “antenna system” “within” the device comprising a “ground
plane” and “first” and “second” antennas. The multiband antennas are described as
designed to send and receive electromagnetic signals in frequency ranges used by
the frequency bands associated with various communication standards. EX1005,
5:30-41, 9:59-10:39, 12:34-36; 13:35-38 (“The resulting antenna structure...

allow[s] the operation of the antenna system in multiple frequency bands.”), 25:14-

30, 25:61-26:5.

2 All emphasis added unless otherwise indicated.



The patent asserts that the antenna system’s design “is intended to use
efficiently as much of the volume of the space” within a defined space “in order to
obtain superior RF performance... in at least one frequency band.” EX1005, 14:1-
6. The patent refers to the resulting antenna structure’s “geometrical complexity”
(EX1005, 14:10-20) and characterizes an antenna design’s “level of complexity” in
terms of “complexity factor”—which the specification and claims define as a
mathematical calculation based on antenna dimensions using specific analytic
steps, as explained for limitations [1.h]-[1.h.4] and [7.h]-[7.h.4] infra §§VI.D.9,
VIIL.B.§, VIII.G.8, IX.D.8.

The patent asserts,

In accordance with embodiments of the invention, the level of
complexity of an antenna contour can be advantageously
parameterized by means of two complexity factors, hereinafter referred
to as Fzrand Fs2 which capture and characterize certain aspects of the
geometrical details of the antenna contour (such as for instance its edge-
richness, angle-richness and/or discontinuity-richness) when viewed at

different levels of scale.

EX1005, 16:64-17:4. The “[c]lomplexity factor F2: is predominantly characterized
by capturing the complexity and degree of convolution of features of the antenna
contour that appear when the contour is viewed at coarser levels of scale,”

(EX1005, 19:28-31), whereas “[c]Jomplexity factor F3; is predominantly



characterized by capturing the complexity and degree of convolution of features of
the antenna contour that appear when the contour is viewed at finer levels of scale”
(EX1005, 20:19-22).

The specification shows a single example antenna, e.g., an “antenna
contour” reflecting a physical antenna layout (Figs. 12A, 17H), with a known
frequency response (Fig. 19A), evaluated for “complexity factor” (EX1005, 38:52-

40:52).

1770 1771 4772 1773 1774

FIG. 17H
This antenna covers (meaning it can send and receive electromagnetic
signals at) radio frequencies that are compatible with GSM and UMTS
communication standards. EX1005, Fig. 19A, 38:52-39:32, 40:55-41:16. The

operable frequency ranges are determined at a given voltage standing wave ratio



(VSWR), a design parameter that measures how well the antenna works with the

device electronics (e.g., transceiver) that send/receive electrical signals converted

to RF radiation. EX1005, 2:9-11; Weide, 456.
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FIG. 1A

A lower VSWR means a better match between the antenna and the device
electronics (e.g., transceiver), making the system more efficient at radiating
energy: a perfect match has VSWR 1:1. Wiede, §57. Figure 19A shows that lower
VSWR is associated with a smaller frequency range, illustrating a well-known
tradeoff between impedance match (e.g., VSWR) and antenna bandwidth. Weide,

957. The specification describes “maximum” VSWR values for frequency ranges



associated with GSM and UMTS communication standards (EX1005, 37:26-60,
Table 1), and Figure 19A shades regions with VSWR above the specification’s
“maximum” levels at different frequency ranges used with different
communication standards. EX1005, 40:63-41:2; Weide, §57.

While the specification describes “complexity factors” for each step of
“progressive modification” of an antenna contour from Figures 17A-17H
(EX1005, 38:64-40:54, Table 2), the patent never shows the antenna
performance—e.g., frequency response—associated with each “progressive
modification” of that antenna’s “complexity factors.”

A. POSA

Petitioners adopt Fractus’s definition of a person having ordinary skill in the
art (“POSA”) from the ADT Litigation:

[A] person with at least a bachelor’s degree in electrical engineering,
computer science, or a similar degree and at least four years of
experience in applied electromagnetics with an emphasis on antennas.
Alternatively, the person of ordinary skill in the art would have a
master’s degree in electrical engineering (or similar discipline) and at

least two years of similar experience.

EX1018, 8-9, 932; Weide, 1936-48.
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B.  Prosecution History

PO filed Application No. 18/339,523 (“the *523 application”) with a single
claim (EX1006, 206), which the Examiner rejected for non-statutory double
patenting over five issued parent cases.®> The Examiner rejected application-claim
1 for statutory (e.g., same invention) double patenting over U.S. Patent No.
9,099,733, claim 1 (EX1006, 822-824).

PO thereafter filed a terminal disclaimer over every issued patent in the
priority chain. EX1006, 833-835. PO amended application-claim 1 (EX1006,
842-843) to “more explicitly state in the claims how the complexity factor values
are calculated” (EX1006, 829), adding language corresponding to Limitations
[1.h]-[1.h.4], and added application claims 2-20 (EX1006, 842-847, 855-860).
PO’s claim amendments removed several limitations (“digital camera,”
“microphone,” etc.); required the application-claim 1’s first antenna be “planar”;

and added two new independent application claim 7 (in which the first antenna was

3U.S. Patent No. 8,738,103, claims 1 and 12 (EX1006, 811-813); U.S. Patent No.
9,899,727, claim 1 (EX1006, 813-815); U.S. Patent No. 10,644,380, claim 1
(EX1006, 815-817); U.S. Patent No. 11,031,677, claims 1 and 5-6 (EX1006, 817-

819); and U.S. Patent No. 11,349,200, claims 1 and 3 (EX1006, 819-821).

11



“non-planar”) and 13 (wherein the first antenna was not limited to being planar or
non-planar). EX1006, 842-847, 855-860.

The Examiner thereafter allowed the claims without meaningful explanation.
EX1006, 961, 956-963. The Examiner did not discuss a single one of 1,909
references cited on the face of the 149 patent.

C. Challenged Claims

The ’149 patent has 20 claims, each concerning a “wireless device.”
Appendix A provides a claim list. Claims 1, 7, and 13 are independent.

Claim 13 is representative and recites a “wireless device” ([13.PRE])
comprising “a ground plane” ([13.a]), a “first antenna” ([13.b]), and a “second
antenna’” ([13.e]). The “first anten