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I. GROUND 2

As the Board found, Fractus alleged claims 1-20—which recite a wireless
device having an antenna configured to support frequencies associated with a 4G
communications standard—cover a device with an antenna supporting the Long-
Term Evolution (LTE) standard, including LTE Band 12 operating within the 698-
806 MHz spectrum. Paper 21, (“DI”), 61-66; see also Petition (Paper 29), 28-30,
76-77; EX1024, 951(b). Fractus doubled down on that assertion in the district court
(EX1106, 8-9, 11), its Director Review request (Paper 24 at 13), and its POR
(Paper 30) at 2-3 and 17-20. Ground 2 demonstrates claims 1-20 are unpatentable
under that construction. DI, 52-69 (crediting Ground 2).

A.  The Dispute Is Over Written Description.

The parties dispute whether the 429 Application provides written
description for the claims under the agreed-upon construction of the 4G terms. It
does not. Petition, 73-81.

The disagreement is not “one of claim construction.”” POR, 37. The Board
recognized this. DI, 62-64. Petitioners adopted Fractus’s claim construction and
noted “there is no dispute over the meaning of the ‘4G’ terms that requires the
Board’s resolution to decide Ground 2.” Petition, 27-30 (citing Nidec). Fractus
admitted no claim construction differences are “directly pertinent to any of the

arguments Patent Owner is making.” POR, 17.



Petitioners never argued that “the 698-806 MHz frequency band is
‘expressly excluded’ from the construction of ‘4G communication standard.’”
POR, 38-39 (citing “Petition at 80-81”"). Petitioners argue that the 429 Application
“expressly excluded an antenna receiving signals at 698-806 MHz! from its
disclosure of an antenna supporting 4G because in December 2006 that frequency
range was allocated to TV—not yet “part of a 4G genus”—and the *429
Application describes different antennas providing TV reception (including at 698-
806 MHz). Petition, 80-81.

The Board should again reject Fractus’s assertion that, because the Petition
explained that the *429 Application lacks written description of an antenna
supporting LTE Band 12’s operation in the 698-806 MHz spectrum, the Petition’s
claim construction somehow differs from the one Fractus proposed. DI, 65. No
authority precludes Petitioners from adopting Fractus’s claim construction and
demonstrating the claims unpatentable thereunder. Paper 31 (rejecting Fractus’s

Director Review request).

! Emphasis is added unless otherwise indicated.



B. The Inventors Did Not Possess Antennas Meeting the Full
Scope of Any Claim Ground 2 Challenges.

1. The Specification Acknowledges “4G” Refers to As-Yet-
Undefined Standards That Might Operate at Undisclosed
Frequencies.

When Fractus filed the *200 Patent’s specification (in the 429 Application)
on December 21, 2006, many standards later recognized as 4G standards
(including LTE) had not yet been adopted; their specifications—including the
frequency ranges at which they would operate—were not defined until years later.
E.g., Petition, 74-78.

The *200 Patent acknowledges that its reference to 4G standards
encompasses “other high-speed wireless standards” nowhere described in the
specification, which “might require operation in additional frequency bands”
including “other bands” the specification does not describe. EX1003, 25:14-22;
POR, 19 (admitting the specification only discloses “examples of the claimed
‘frequency bands being used by a 4G communication standard.””). Based on this
intrinsic evidence, as a matter of claim construction “4G communications
standard” encompasses “other” standards not described in the specification,
including those operating at “other” frequency bands not described in the
specification. EX1003, 25:14-22.

The District Court recently construed “4G communications standard(s)” to

mean “4G communications standards that had been adopted or proposed as of the



effective filing date of the 677 Patent and the 200 Patent, including but not
limited to Long Term Evolution (‘LTE’).” EX1101, 14-18; EX1102 (Judge
Gilstrap adopting Judge Payne’s construction). The Court did so despite finding
that “LTE standards were not finalized until after the effective filing date.”
EX1101, 17. The Court did not reference particular LTE bands in its construction
but noted the parties’ agreement “that ‘4G communication standard(s)’ include
frequency bands associated with/used by LTE, such as LTE Bands 12, 13, and 14.”
1d., 16.

Fractus chose to claim a wireless device with an antenna configured to
support any 4G communication standard, including those like LTE that were not
finalized in December of 2006. The consequence is that the specification does not
support the full scope of those claims. The 429 Application nowhere discloses an
antenna configured to support “other [4G] high-speed wireless standards” like
LTE that operate in “other [frequency] bands” (EX1003, 25:14-22) (e.g., 698-806
MHz) nowhere disclosed in the *429 Application.

2. The °429 Application Discloses No Antenna Meeting the

Claimed Complexity Factors and Supporting Frequencies
Associated with LTE Band 12.

Every claim Ground 2 challenges is directed to a wireless device with an
antenna that meets the claimed complexity factors and supports frequencies

associated with a 4G communications standard. The *429 Application does not



disclose such an antenna that supports LTE Band 12 communications in the 698-
806 MHz spectrum. See infra §1.B.5.b.1. Fractus does not even allege that it does.

3. No Expert Testimony Supports Fractus’s Written
Description Argument.

Petitioners’ expert explained that a POSA would not have understood the
’429 Application to demonstrate that the inventor possessed an antenna meeting
the claimed complexity factors and configured to support LTE communications at
698-806 MHz. EX1007 (“Weide”), 99232-234.
Fractus offers no expert testimony refuting this. EX2010, 450 (“refrain[ing]
from offering an opinion on” Ground 2); EX2029 (ignoring Ground 2).
4. Some Frequency Ranges Being Considered for Reallocation

in 2006 Does Not Show Possession of Any Challenged
Claim.

The ’429 Application does not support the full scope of any claim Ground 2
challenges because it does not disclose an antenna that meets the claimed
complexity factors and supports future-defined 4G standards—Ilike LTE—that are
nowhere described in the specification with frequency bands in spectrum—Iike
698-806 MHz—the specification never mentions. Supra §1.B.1.

Fractus never disputes that LTE was undefined in 2006, or that the *429
Application does not disclose an antenna that meets the claimed complexity factors
and supports 698-806 MHz communications. That is fatal to Fractus’s Ground 2

arguments.



Fractus obfuscates by citing indications from the FCC, in 1998 and 2002
respectively, that the 746-806 MHz (“Upper 700 MHz band”) and 698-746 MHz
(“Lower 700 MHz band”) spectrum were going to be reallocated at some future
time. POR, 2-4. Based on this, Fractus says a POSA “understood that ‘4G
communication standards,’... would operate in the Upper and Lower 700 MHz
Frequency Bands.” POR, 4. Extrinsic evidence cannot establish written
description. Petition, 73-74 (citing authority). Even if it could, Fractus badly
mischaracterizes the evidence.

a. Disclosure of Different 4G Standards Operating at

Different Frequencies Is Not Disclosure of LTE
Operating Within the 698-806 MHz Spectrum.

Fractus cites the specification’s disclosure that a wireless device
“incorporating 3.5G or 4G features... such as... HSDPA, WiBro, WiFi, WIMAX,
UWRB or other high-speed wireless standards... might require operation in
additional frequency bands corresponding to said 4G standards” such as “2-11
GHz.” POR, 32-34 (citing EX1003, 25:14-26). Fractus says this discloses that
“examples of the claimed ‘frequency bands being associated with a 4G
communication standard’ may include 1900-2170 MHz, 810-960 MHz, 1710-1990
MHz, or 2-11 GHz... as well as ‘additional frequency bands corresponding to said
4G standards.”” POR, 33-34. As the Board observed, none of these frequency

ranges includes LTE Band 12. DI, 66.



Despite that, Fractus alleges “the knowledge of the POSITA shows that
these disclosed examples would indicate to the POSITA that the inventors were in
possession of the 698-806 MHz spectrum.” POR, 33. Even if it were sufficient to
show “possession of the 698-806 MHz spectrum” rather than an antenna
configured to support (1) a frequency band (2) associated with a 4G
communication standard (3) within it—it is not (supra §1.B.2)—no evidence
supports Fractus’s attorney argument about the alleged “knowledge of the
POSITA.” Supra §1.B.3 (Fractus’s expert does not support this argument).
Petitioners’ expert directly refutes it. EX1103 (“Weide-Reply”), 997-10.

b. Extrinsic Evidence Cannot Provide Written
Description Support.

Fractus’s assertion that “the inventors were in possession of the 698-806
MHz spectrum” is based on extrinsic evidence. POR, 33. That fails because written
description support must be within the specification’s four corners. Petition, 73-
74 (citing Ariad and Broad).
c. The 698-806 MHz Spectrum Was Not Earmarked in

December 2006 Exclusively for Wireless
Communications, Let Alone for LTE.

Fractus’s allegation that the FCC had earmarked 698-806 MHz for some
type of mobile communication (POR, 2-4 and 20-28) is insufficient to show that

this frequency range was earmarked any 4G standard, let alone for LTE. Fractus



never disputes that in December 2006 it was an “open issue what frequency ranges
might be assigned to LTE.” Petition, 74-78; supra §1.B.1.

Moreover, while the FCC had announced plans to reallocate the Upper and
Lower 700 MHz Bands it had not decided how they would be reallocated. The
POR itself shows that in 2002 the FCC noted possible ways in which the Lower
700 MHz Band “could” be reallocated. POR, 26. Contemplated uses included
“new broadcast operations” as well as wireless communications. POR, 26;
EX2018, 970. EX2018’s table (reproduced below with Fractus’s highlighting and
Petitioners’ red annotation) is not “the FCC order illustrating the allocation of the
Lower 700 MHz Band.” POR, 27. No frequencies were “allocated” in EX2018.
Various uses were under consideration for a future 698-746 MHz spectrum
allocation, including “Broadcasting NG128,” “Broadcast Radio (TV),” and

“Auxiliary Broadcasting.” Weide-Reply, q11.
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United States Table

Federal Govemment

Non-Federal Government

FCC Rule Part(s)

470-608

470-512

BROADCASTING NG128 | Public Maobile (22)
NG149 Broadcast Radio (TV)
FIXED NG127 {73)

LAND MOBILE NGE6
NG114

Auxiliary Broadcasting
(74)

Frivate Land Mobile
(90)

512608
BROADCASTING NG128 | Broadcast Radio (TV)
NG149 (73) |

Auxiliary Broadcasting
(74)

b0B-614

RADIO ASTRONOMY LUST4 Personal (95)

LAND MOBILE U350

US24b

014-890 b14-098
BROADCASTING NG128 | Broadcast Radio (TV)
NG148 (73)

Auxiliary Broadcasting
(74)

!

FIXED
MOBILE

NG159

Wireless

Broadcast Radio (TV)
(73)

Auxiliary Broadcasting
7a)

Fractus’s Upper 700 MHz Band evidence fares no better. Fractus’s
reproduced chart (POR, 24) shows that in addition to “wireless communications,”
other contemplated uses including TV, i.e., “Broadcast Radio (TV).” Weide-Reply,
912. Fractus’s own evidence refutes Fractus’s assertion that POSAs knew the
entire Upper 700 MHz Band “was going to be used for expanded cellular services
as of 1998” (POR, 24-25).

Fractus says EX2019 shows “portions of the Lower 700 MHz Band were

auctioned off in the Fall of 2002... to wireless communications companies.” POR,



28. Fractus never alleges the entire Lower 700 MHz Band was auctioned off, or
that all auctioned “portions” went to “wireless communications companies.” Id.
Many auctioned frequencies were awarded to broadcasting companies (“Capitol
Broadcasting” and “Banks Broadcasting”). EX2019, 2, 4-5,7, 9 and 13-14;
EX1107 (Capitol Broadcasting broadcasts High Definition TV); EX1108; EX1109
at 19 (Banks Broadcasting “owns and operates” TV stations); EX1110 at 40-41
(Banks Broadcasting owned “Broadcast TV Stations”); EX1115; Weide-Reply,
413. Moreover, the auctioned-off “portions” (710-716 and 740-746 MHz) are
subsets of the spectrums later used by LTE Band 12 (698-716 and 728-746 MHz).
EX2020, 2 (“710-716, 740-746 MHz”); EX2022 (same); Weide-Reply, q13.
Fractus does not show that the full 36 MHz LTE Band 12 later used was auctioned
for wireless communication, nor that POSAs expected the purchasers of the
auctioned-off portions to allow them to be used for LTE. Weide-Reply, 913. No
evidence supports that.

Thus, Fractus’s own evidence refutes its assertion that in 2006 a POSA knew
the entire Lower 700 MHz Band (698-746 MHz) would be used for some wireless
communications standard, let alone a “4G” communication standard or LTE. POR,
4,

In December 2006 it was an “open issue” what frequency ranges might be

assigned to LTE, which was not defined until March 2009. Petition, 74-78 (citing

10



evidence). Fractus cannot demonstrate possession of the full scope of the claimed
wireless device comprising an antenna supporting 4G communications—including
LTE Band 12 in the 698-806 MHz spectrum—by showing that some but not all
frequencies in that spectrum had been auctioned for some other type of wireless
communication.

Finally, even if in December 2006 POSAs expected that a 4G standard might
define frequency band(s) within the Lower 700 MHz Band (698-746 MHz) and
even if it might have been obvious in 2006 how to design an antenna that meets the
claimed complexity factors and supports communications in the Lower 700 MH?,
band (which Fractus never even attempts to establish), “a description that merely
renders the invention obvious does not satisfy the [written description]
requirement.” DI, 54 (quoting Ariad).

5. Fractus Misapplies the Law.

Fractus says there need not be written description of an antenna configured
to send/receive LTE Band 12 signals in the 698-806 MHz spectrum because “this
is not recited in the claims.” POR, 28-29. But Fractus never disputes that such an
antenna is within the scope of the claims Ground 2 challenges and that the law
requires written description for the full scope of the claim. Petition, 73-74 (citing

authority).
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To demonstrate possession of the full scope of any claim Ground 2
challenges under the agreed-upon construction of “4G communication standard,”
Fractus must demonstrate possession of an antenna configured to send/receive LTE
Band 12 signals in the 698-806 MHz spectrum.

a. Fractus Cannot Demonstrate Possession of the

Claimed Antenna by Purportedly Demonstrating
Possession of 4G Standards and Frequency Bands.

As the Board found, “the *429 application did not ‘reasonably convey][] to
those skilled in the art that the inventor had possession’ of ‘an antenna configured
to send or receive signals in the 698-806 MHz spectrum,’ including LTE Band 12.”
DI, 63-64. Fractus does not even allege that it does. That is fatal to Fractus’s
assertion that the specification supports the full scope of any claim Ground 2
challenges.

Fractus says possession of species of 4G standards and associated frequency
bands shows possession “of the genus ‘4G communication standard.”” POR, 32-33.
That misses the mark because the claimed invention is a wireless device
comprising an antenna. Even if POSAs believed in 2006 that an as-yet-
unidentified 4G standard would someday use the 698-806 MHz spectrum, that is
not disclosure of an antenna that meets the claimed complexity factors and is
configured to operate in that spectrum. No such antenna is disclosed in the 429

Application (infra §1.B.5.b.1). Fractus never alleges otherwise.
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b. Fractus Does Not Demonstrate Possession of the
Claimed Genus of Antennas.

Fractus’s assertion that “the inventors were in possession of the 698-806
MHz spectrum” (POR, 33) is factually wrong. Supra §1.B.4.c. It is also legally
insufficient because it does not even allege that the *429 Application demonstrates
that the inventors possessed an antenna that meets the complexity factors and
supports this frequency range. Weide-Reply, §14.

The claims recite a genus of wireless devices with a genus of antennas that
meet the claimed complexity factors and collectively support communication via
every 4G communication standard. Weide-Reply, §15. Written description support
for that genus of antennas requires disclosure of “a representative number of
species falling within the scope of the genus or structural features common to the
members of the genus.” Petition, 79-80 (citing Ariad); DI, 53-54; POR, 29
(conceding). The *429 Application discloses neither.

i. The ’429 Application Does Not Disclose a

Representative Number of Species of the Claimed
Genus of Antennas.

Fractus identifies alleged species of “wireless standards” and “associated
frequencies.” POR, 31-32 (citing EX1003, 25:14 listing “HSDPA, WiBro, WiFi,
WiMax, UWB, or other high-speed wireless standards”). That fails to demonstrate

possession of the claimed genus of antennas. Supra §1.B.5.a.
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The *429 Application discloses a single antenna. EX1040, [0264]-[0265],
Figs. 12, 17. This antenna “operates in accordance with two mobile
communication standards: GSM and UMTS” whose frequency ranges (“810 MHz-
960 MHz,” “1710 MHz-1990 MHz,” and “1900 MHz-2170 MHZz”) do not include
the 698-806 MHz spectrum used by LTE Bands 12-14. Id.; see also EX1040,
[0325]-[0326], Fig. 19 (showing the antenna’s frequency response). The disclosed
antenna does not demonstrate possession of a different antenna that meets the
claimed complexity factors and supports communication using a different 4G
standard (LTE) over a different frequency range (698-806 MHz). Weide-Reply,
q15.

Bilstad’s statement that disclosure of a single species can provide written
description for a genus if the field is predictable and POSAs would have expected
all the members of the genus to perform similarly (POR, 29-30) does not apply
because neither factual predicate is met.

Antenna design was unpredictable. Weide-Reply, §16. The 200 Patent
discusses numerous “difficulties” and “problems” antenna designers face involving
interdependent “constraints” where changing one parameter can
“counterproductive[ly]” impact others and “[i]t is usually not obvious how to
control the counter-productive effects or how to compensate for them without

creating still more problems.” EX1003, 4:24-5:26. And for a multi-band antenna
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(as in the claims Ground 2 challenges), changing the antenna to “produce a new
antenna frequency of resonance” changes the antenna’s other resonant frequencies
so prior optimizations are lost. /d., 4:9-23. Producing a multi-band antenna to
resonate at different frequencies than the specification’s single antenna would have
required a different antenna and the required changes were not predictable. Weide-
Reply, q916-17.

Fractus’s assertion that Petitioners relied on “predictability of the antenna
arts” is false. POR, 29-30 (citing Petition, 37-38). On the cited pages, the Petition
explained that the Dou+Jing combination was predictable. That combination uses
Jing’s antenna in Dou—it does not redesign Jing’s antenna to support different
frequencies. Petitioners never alleged that changing an antenna to resonate at
different frequencies was predictable. To the contrary, Petitioners explained the
specification nowhere “teaches a POSA how to make” an antenna that meets the
claimed complexity factors and supports LTE Band 12. Petition, 79-80.

Moreover, all the members of the genus of claimed do not perform similarly.
Weide-Reply, §18. The genus encompasses antennas supporting different standards
(e.g., LTE and the GSM and UMTS standards disclosed in the specification)
operating at different frequencies. Weide-Reply, 418.

Petitioners’ expert is unequivocal that antenna design was unpredictable, the

claimed genus of antennas do not all perform similarly, and the 429 Application
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does not demonstrate possession of an antenna that meets the claimed complexity
factors and supports LTE Band 12 communications. Weide-Reply, q916-18. That
testimony is undisputed. Supra §1.B.3 (Fractus offers no expert testimony
addressing Ground 2). The evidence refutes Fractus’s assertion that the
specification’s single antenna supports the claimed genus under Bilstad.

il. The ’429 Application Does Not Describe Structural

Features Common to the Genus of Claimed
Antennas.

Fractus says the 429 Application describes “structural features of the genus
in the form of multiple example firequencies at which the antennas operate, as well
as their highspeed operation.” POR, 31-32. Species of frequencies do not describe
“structural features common to” the a claimed genus of antennas. Petition, 80;
supra §1.B.5.a. Fractus’s cited evidence (EX1003, 25:14-26)? describes no
structural feature of any antenna, let alone structural features common to the

claimed genus of antennas that meet the complexity factors and support every 4G

2 Fractus’s POPR citations fail because the POPR is not evidence, arguments
cannot be incorporated therefrom (37 C.F.R. §42.6(a)(3)), and the POPR cites no

evidence describing structural features common to the claimed genus of antennas.
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communications standard. The ‘429 Application has no such explanation. Weide-
Reply, 919.

c. Fractus Cannot Distinguish Petitioners’ Cases Fails.

Fractus says Petitioner’s cases found a lack of written description because
the patent claims “recite subject matter that is unambiguously broader than the
disclosures of the priority applications.” POR, 37-38. The same is true here. The
claims recite an antenna configured to support any 4G standard, including LTE,
which is not disclosed in the specification and operates at frequencies unsupported
by the specification’s single antenna. Supra §§1.B.1- 1.B.2, I.B.5.b; Weide-Reply,
920.

The Board did not require description of “every specific variant within the
scope of the claim.” POR, 5, 30. The Director agreed. Paper 31, 2 (rejecting
Fractus’s same “legal error” argument in Paper 24, 8). Petitioners concede the
claims recite a “genus.” POR, 29-31. Petitioners and the Board properly applied
Ariad’s test for determining whether a written description supports a claimed
genus. Petition, 73-81; DI, 53-54 and 63-66. Under Ariad, the written description
must disclose a representative number of species or the structural features common

to the genus. The ’429 Application does neither. Supra §1.B.5.b.
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C. Fractus Ignores Differences Between the Claim
Construction and Written Description Standards.

After mischaracterizing Petitioners’ claim construction position as excluding
698-806 MHz from “4G communications standard” (supra §1.A), Fractus says
“regardless of who is correct about the scope of ‘4G communication standard,” the
alleged written description problem falls away.” POR, 38-39. Fractus alleges it
would be inconsistent to “interpret[] the claims as covering the 698-806 MHz
spectrum based on the evidence presented but, on the other hand, find[] that
evidence insufficient to show possession of the claims as so interpreted.” POR, 39.

Fractus made this same argument to the Director. Paper 24 at 13. The
Director rejected it (Paper 30). The Board should too.

As a matter of claim construction, “4G communications standard”
encompasses “other” standards like LTE that use “other” frequency bands like
698-806 MHz. EX1001, 25:14-22; supra §1.B.

Fractus’s assertion that the same “evidence” must “show possession of the
claims as so interpreted” (POR, 39) is wrong. As detailed supra §§1.B.2, .LB.5.b,
the *429 Application lacks disclosure of an antenna that meets the claimed
complexity factors and supports LTE Band 12 communications. There is no
“inconsistency” in finding that the claims cover such a device but the specification

fails to demonstrate that the inventors possessed such a device.
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To the extent Fractus suggests the Board not accept the parties’ agreed-upon
construction of “4G communication standard” and adopt a different construction
that does not encompass LTE Band 12 so there would be “no need for the *429
Application to provide written description for” an antenna supporting its frequency
band (POR, 38-39), the Board should reject that suggestion. A party may not take
different claim construction positions before the Board and district court without
good explanation. Revvo Techs. v. Cerebrum Sensor Techs., IPR2025-00632, Paper
20 (Nov. 3, 2025) (precedential). The Board applies the district court’s claim
construction standard “to minimize inconsistency in claim construction between
forums,” discourage parties from advancing “inconsistent arguments about claim
scope,” and “provide greater predictability and certainty.” Id., 4-5 (citing Sun
Pharm. v. Nivagen Pharm., IPR2025-00893, Paper 18 at 3 (Dir. Sept. 19, 2025)).
Those concerns are implicated by either “party” taking inconsistent claim
construction positions. Revvo, 4-5; see also Infineon v. Mosaid, IPR2025-01456,
Paper 27, 4 (Dir. March 17, 2026) (“We are not in the business of aiding parties to
stress test claim constructions to see which will prevail.”).

The Board should not allow Fractus to change its claim construction position
after the court adopted it. EX1102; EX1101; supra §1.A. Under Fractus’s district

court claim construction, the claims are unpatentable. Petition, 73-84.
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D. Baliarda-543 Anticipates Claims 1-20.

Fractus does not dispute that if it is prior art Baliarda-543 anticipates claims
1-20. Petition, 81-84. As the Petition shows, as the Board determined at institution,
as the Director confirmed when rejecting Fractus’s review request, and as
explained above, Baliarda-543 is prior art to claims 1-20. Baliarda-543 therefore
anticipates claims 1-20.

II. GROUND1

Fractus’s sole argument against Ground 1 contends a POSA would not have
combined Dou and Jing in the manner alleged. POR, 39-49. Fractus does not refute
any of the Petition’s reasons to combine, or that POSAs would have succeeded in
making the combination. Petition, 31-39. Fractus only alleges POSAs would not
have made the Petition’s Dou+Jing combination because the combination allegedly
cannot provide antenna diversity. POR, 44-45. That argument fails for the reasons
below. Fractus waived any other argument. Paper 22, 11.

A. ItIs Proper Reply to Refute Fractus’s Erroneous Assertion

That the Combinations Do Not and Cannot Provide
Antenna Diversity.

Fractus says Petitioners’ Ground 1 combinations violate Dou’s “design
constraints” (POR, 40), eliminate spatial diversity which is allegedly “a feature [of]
Dou’s antenna architecture” (id., 44), and are “not consistent with pattern...
diversity” because Jing’s antenna has an “omnidirectional radiation pattern[]” (id.,

48). Fractus is wrong on all counts.
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The Petition meets the content requirements in 37 C.F.R. §§42.104 and
42.22, including specifying where each claim element is found in the prior art. The
Petition need not demonstrate how the combinations achieve antenna diversity
because no claim requires antenna diversity. Petitioners were not obligated to
foresee and preemptively rebut every erroneous argument Fractus might advance
in challenging whether POSAs would have made the Dou+Jing combination with
an expectation of success. Rembrandt Diagnostics v. Alere, 76 F.4th 1376, 1384-
1385 (Fed. Cir. 2023); Apple v. Andrea Elecs., 949 F¥.3d 697, 705-707 (Fed. Cir.
2020).

The Petition established a motivation to combine and explained that the
Dou+Jing combination complies with Dou’s “design constraints” and its
implementation was well-within a POSA’s capabilities. Petition, 33-38; infra
§II.B. Fractus contends that Dou+Jing cannot meet one Dou “design constraint” —
antenna diversity. POR, 40-45. Consistent with Rembrandt and Apple, this Reply
refutes those false assertions using the same ground that combines the same prior
art in the same combination. Contrary to Fractus’s allegations, Dou+Jing meets
Dou’s antenna diversity design constraint. While spatial or pattern diversity each
provides a separate form of antenna diversity, as shown below Dou+Jing provides

at least spatial and pattern diversity.
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B. The Petition’s Combination Meets Dou’s Design
Constraints.

The Petition explained POSAs had an expectation of success in using Jing’s
antenna in Dou’s device because, inter alia, “Dou describes antenna placement
within the device according to ‘various performance and design constraints’
known to POSAs” and “[i]t was well within the POSA’s ordinary skill to
implement Dou’s device with Jing’s antenna.” Petition, 38.

The Petition acknowledged that Dou’s “design constraints” include antenna
diversity. Petition, 31 (Dou’s device has an “internal diversity antenna
architecture”), citing Dou Abstract, [0015] and Weide, §Y114-115 (“A diversity
architecture such as that described in Dou can be implemented in various forms:
spatial diversity (using physically separated antennas), pattern diversity (using
antennas with different radiation patterns), and/or polarization diversity (using
orthogonally polarized elements).”).

The Petition mapped the claimed antenna system to Dou’s “diversity
antenna architecture” implemented using Jing’s antenna. Petition, 40.

C. The Dou+Jing Combination Provides Antenna Diversity.
1. Spatial Diversity

The benefits of spatial diversity were well-known. Dou, [0001]-[0003],
[0014]; Weide, /114-115. Selecting a diversity technique to implement a

“diversity antenna architecture” in Dou+Jing was a matter of design choice with a
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finite number of options. Petition, 31 (citing Weide, 4/114-115) and 40; Weide,
115 (Dou’s “diversity architecture... can be implemented in various forms: spatial
diversity... pattern diversity..., and/or polarization diversity”); KSR v. Teleflex,
550 U.S. 398, 421 (2007). A POSA had reasons to implement the Dou+Jing
combination to meet Dou’s antenna diversity “design constraint[]” by employing
spatial diversity, consistent with the Petition’s reasons to combine. Petition, 33-36;
Dou, [0014]; Weide, 99114-115, 133.

Dou says that to achieve spatial diversity, the distance “D” between antennas
306, 308 should be “no less than the quarter wavelength (>=A\/4) of the lowest
frequency” the antennas share. Dou, [0024], [0035], Figs. 2A, 3A. DoutJing
incorporates two Jing antennas and Jing’s ground plane teachings with Dou’s PCB,
resulting in two Jing antennas at opposite ends of the PCB separated by a 60 mm
long ground plane. POR, 42 (Fractus recognizing); Petition, 35; Weide-Reply, 921.

Fractus disingenuously contends that “the lowest frequency of Jing’s
antenna is 900 MHz” despite Jing’s statement that the antenna does not support
GSM900 at 890-960 MHz. POR, 41; Jing, 2658; Weide-Reply, §22. Jing’s antenna
does, however, support the ISM band at 902-928 MHz, so that it uses a lowest
frequency of 902 MHz. Petition, 47. Regardless, using Fractus’s 900 MHz for

co 3x1011(%)

simplicity, the free-space wavelength, i.e., (—) = [

7 ] ~ 333.3 mm, so a

900x106($)

23



quarter free-space wavelength at 900 MHz is 83.3 mm. Weide-Reply, §23. Fractus
argues that 83.3 mm is “the minimum spacing” that Dou requires between the Jing
antennas “to achieve spatial diversity” at 900 MHz. POR, 41-43, citing EX2010,
q9/44-46. Fractus is wrong.

Jing’s antenna is “printed on a FR4 substrate” having a relative permittivity
& = 4.4. Jing, 2657-2658. The relative permittivity reduces the operating
wavelength used to evaluate antenna separation. Weide-Reply, 424. Because Jing’s
antenna 1s printed on FR4, POSAs would have accounted for FR4’s relative
permittivity when calculating operating wavelength to evaluate the antenna
separation in Dou+Jing. Weide-Reply, 924; EX1105, 169.

For Dou+Jing’s antenna system, POSAs would have evaluated operating

g+l 44+1
=~ = 2.7
2 2

wavelength using an “effective” relative permittivity &, s =

that averages the relative permittivity of FR4 (i.e., 4.4) and free space (i.e., 1).

Weide-Reply, 925; EX1105, 169. With €, ¢ = 2.7 a quarter wavelength at 900

iz () (2) ()" = () [t x () = 50.6 mm. weide.

f 4 900x106( ) 1.64
Reply, 925. This 50.6 mm is less than the 60 mm antenna separation in
Dou+lJing (e.g., Petition, 41-42), meaning Dou+Jing meets Dou’s quarter-
wavelength antenna spacing constraint and provides spatial diversity. Weide-

Reply, 925.
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This effective permittivity analysis to determine wavelength for an antenna
on FR4 was conventional. Weide-Reply, 926; EX1105, 169. Fractus admitted this
in [PR2025-00929. See id., Paper 8 at 43 (“The [POSA] would also have
understood... that the permittivity of the FR-4 material used in the Zhao [PCB]
should be taken into account when determining the operating wavelength of the
Zhao antenna,” citing EX1104 (Fractus’s expert), 4107); id., 44-46 (applying same
effective permittivity analysis discussed above, citing EX1104 (Fractus’s expert),
941, 108-112 and EX1105, 169); Fed. R. Evid. 801(d)(2); Weide-Reply, 926-27.

The fact that in this case Fractus—and its expert—selectively ignore the
effective permittivity analysis that Fractus—and its expert—embraced in IPR2025-
00929 deprives Fractus’s analysis (and its expert) of any credibility. Weide-Reply,
927. Fractus’s argument that a POSA would not have formed Dou+Jing because
the combination would allegedly have failed to provide spatial diversity is factually
incorrect and based on flawed analysis that should be given no weight.

2. Pattern Diversity

Fractus falsely asserts that Dou’s “objective... is to achieve spatial
diversity” (POR, 40). Dou describes other “diversity techniques.” Dou, [0018];
Weide, 115. Only Dou dependent claim 8 recites “quarter wavelength” separation

for spatial diversity. That Dou’s independent claims have no such requirement
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confirms Dou does not require spatial diversity. The Board recognized this. DI, 47-
48 (only “some type of diversity antenna architecture” is required).

Pattern diversity was a well-known type of antenna diversity using antennas
with differently-oriented radiation patterns to improve reliability. Weide, 4115;
Wiede-Reply, 928; DI, 46; EX2029, 4[7. Petitioners’ expert is unequivocal that the
Dou+Jing combination provides pattern diversity. Weide-Reply, 4929-49.

Fractus says the Dou+Jing combination cannot provide pattern diversity
because Jing’s antenna has an “omnidirectional radiation pattern[].” POR, 45. That
attorney argument is wrong. Weide-Reply, 950-58. An omnidirectional antenna
easily provides an antenna array with pattern diversity. Weide-Reply, 950-54.
Regardless, Jing’s antenna is not omnidirectional. /d., 9938-41, 55-58. Fractus’s
expert, who opined on antenna diversity generally, does not disagree. EX2029. He
never alleges that the Dou+Jing combinations lack pattern diversity, or supports
Fractus’s mischaracterization of Jing’s antenna as omnidirectional.

Jing Figure 4 shows two planes (x-y and y-z) of the radiation pattern at 920,
1800, 2000, and 2400 MHz. Jing, Fig. 4, 2658-2659; Weide-Reply, 930-41. Jing’s
Figure 1(a) (annotated below) defines the x, y, and z axes and thus the planes for

the radiation patterns in Figure 4. Jing, 2657, Fig. 1(a); Weide-Reply, q431-36.
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resonant branch 1
resonant branch 2
tuning branch 3

ground plane -~
(on the back side)

Jing’s radiation pattern is asymmetric. Weide-Reply, 4937-41; Jing, Fig. 4
(detail annotated below, showing measured radiation patterns). For example, the Eg
measurements (dashed line) in the y-z plane at 920 MHz and in the x-y plane at
1800 MHz are annotated below to highlight the asymmetric shape. Weide-Reply,

038.
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ull high

(a) 920 MHz

In these plots each scale circle increments 10 dB in magnitude from -40 dB
at center. Weide-Reply, §39. In each example above the sensitivity between the
directions with “null” and “high gain” differ by at least 20 dB—i.e., a 10-fold
increase in field amplitude and a 100-fold increase in power. Weide-Reply, 9939-

41.
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The Board recognized that Dou+Jing expressly implements two Jing
antennas on opposite sides of the PCB’s long-axis, with the bottom antenna rotated

180 degrees. DI, 39 (citing Petition, 36):

300 300
___—!' 2 | Jing planar ]I 08
- | __{ ﬁﬂ monopole

— 12
= Ve 2o 310
304
In 302 rJ- 302
PCB
- e = ;
' .V\ — 4 .
U?ﬂ f 1. | Jingplanar :|'L—+
$ monopole LU 308
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Dou implemented with Jing
See also Petition, 35-36; Jing, Fig. 1(a); Dou, Figs. 3A-3B; POR, 41. This is
because Jing’s antenna is asymmetric and oriented relative to the PCB “end” and

ground plane such that the “feeding point” is positioned toward the ground plane.

Jing, Fig. 1(a) (above); Weide-Reply, 442.
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This antenna array provides pattern diversity in the Dou+Jing combination
because, as shown below (y-z plane at 920 MHz), the antennas so positioned have
complementary radiation patterns given that a null in the radiation pattern of one
antenna corresponds to direction having high gain for the other antenna, and vice
versa. Weide-Reply, 9943-44 (explaining antenna patterns corresponding to each
antenna rotation). Fractus’s expert ignores this antenna placement. EX2029, q7
(alleging identical “similarly oriented” antennas would not provide pattern

diversity).
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The x-y radiation patterns at 1800 MHz (annotated below) likewise confirms
the array’s pattern diversity because each antenna provides higher sensitivity in a

direction that the other antenna has lower (null) sensitivity. Weide-Reply, 445-46.

high *=50
gain

null

null

saalq y-x

POSAs would have implemented the Dou+Jing combination as described
(Petition, 35-36) with a reasonable expectation of success, consistent with the
Petition’s reasons to combine Dou and Jing in a manner meeting Dou’s “design

constraints” (Petition, 33-38), because the benefits of antenna diversity were well-
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known and POSAs would have understood that implementing Dou+Jing in this
way would provide pattern diversity. Weide-Reply, 4947-49. This refutes Fractus’s
false assertion that “the only diversity possibly implemented in the Dou+Jing
combination is spatial diversity” (POR, 45-46) and that it “does not provide

pattern diversity” (id., 48).

Fractus’s assertion that the Dou+Jing combination violates Dou’s antenna
diversity design constraint fails because the combination provides spatial (supra
§I1.C.1) and pattern diversity (supra §11.C.2). Each of those results by themselves
refute Fractus’s argument challenging the Dou+Jing combination in Ground 1 on
the false contention that the combination would not achieve antenna diversity.

Fractus does not dispute any mapping from the claims challenged in Ground
1 to Dou+Jing. Fractus did not make (and thereby waived) any argument against
the invalidity showing in Ground 1 other than its factually unsupportable challenge
to the Dou+Jing combination. Fractus has no credible argument disputing Ground
1’s demonstration that claims 1-15, 17, and 19-20 are unpatentable.

III. CONCLUSION

Claims 1-20 are unpatentable.
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