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I. Introduction

The Board should deny institution of this IPR because none of the
alleged art discloses the claimed idea of explicitly indicating an unassigned
center 26-tone resource unit based on the bandwidth field in HE-SIG-A and a
subfield of HE-SIG-B in a high efficiency physical layer protocol data unit.
The asserted prior art combinations at best indicate the unassigned resource
unit based solely on HE-SIG-B fields. They failed to teach using the
bandwidth field of HE-SIG-A to obtain information of the unassigned
resource unit.
II.  Overview of the 595 Patent

The ’595 Patent was filed on May 6, 2020, and issued on October 11,
2022. It is a continuation of U.S. Patent No. 10,687,281 filed on June 22, 2018,
which is a continuation of PCT Application No. PCT/KR2016/015297, filed
on December 26, 2016. Ex. 1001 (595 patent), pgs. 1-2. The PCT Application
further claims priority to multiple Korean applications filed in 2015-2016 with
the earliest priority claim to a provisional application filed on December 24,

2015, 1d.

I Petitioner does not seem to dispute that the *595 Patent is entitled to priority
of'its provisional applications. To the extent this issue becomes relevant later,
Patent Owner reserves the rights to argue that the 595 Patent is entitled to
the filing dates of one or more of the provisional applications.
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A.  Technology Overview of the ’595 Patent

The *595 Patent describes that there is a continued need “for providing
a high-efficiency and high-performance wireless LAN communication
technology in a high-density environment” and recognizes that “in a next
generation wireless LAN environment, communication having high
frequency efficiency needs to be provided indoors/outdoors under the
presence of highdensity stations and access points (AP).” ’595 Patent at 2:50-
59. The ’595 Patent is utilized by products that implement the Wi-Fi 6
(802.11ax) standard for wireless communications. The *595 Patent describes
techniques for wireless devices to identify and use non-contiguous
resources. *595 Patent at 1:34-39. The *595 Patent can signal non-contiguous
channel allocation information, including the unassigned resource unit. *595
Patent at 1:34-39, Abstract. The techniques in the ’595 Patent can
advantageously increase the total resource utilization rate and improve the
performance of the wireless LAN system. *595 Patent at 5:10-14.

An example of an unassigned resource unit addressed by the ’595
Patent is a 26-tone resource unit located in the center of a bandwidth of
80MHz and above. In Wi-Fi 6, a 20MHz band is a standard channel width for
transmission for 2.4GHz, 5 GHz, and 6 GHz frequency bands. A 40 MHz

operating channel width is also supported in the 2.4 GHz, 5 GHz, and 6 GHz
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bands. Wider channels, such as 80 or 160 MHz, can be supported in the 5 GHz
and 6 GHz bands. See *595 Patent at 2:21-49.

A channel can be divided into multiple smaller resource units (RUs) in
OFDMA (Orthogonal Frequency-Division Multiple Access), where multiple
users can share the channel using a set of RUs. The RUs may be 26-tone, 52-
tone, 106-tone, 242-tone (a 20MHz channel), 484-tone (a 40MHz channel),
996-tone (an 80MHz channel), and 2x996-tone (a 160MHz channel including
two 80MHz channels). As an example, a 20MHz channel supports a maximum
of nine 26-tone RUs, a maximum of four 52-tone RUs, or a maximum of two
106-tone RUs.

A new feature of Wi-Fi 6 is that in 80MHz and above, there is a “special”
26-tone RU in the center of the channel, which can be utilized for data
transmission, in parallel to the other RUs. *595 Patent at 45:12-14. This way,
an 80MHz channel may increase data transfer efficiency by additionally
exploiting this center RU, aside from, e.g., the other four standard 20MHz
RUs in the 80MHz channel. The *595 Patent teaches signaling an unassigned
center 26-tone RU via a non-legacy preamble in the frame of the HE (High
Efficiency) PPDU (Physical Layer Protocol Data Unit). 595 Patent at 3:29-
32, 3:43-45.

The 595 Patent describes that, due to the limitation of the available
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number of bits in the HE-SIG-A, various non-contiguous channel allocation
information might not be signaled if the non-contiguous channel allocation
information were signaled solely via subfield(s) of the HE-SIG-A. *595 Patent
at 38:64-66. If the non-contiguous channel allocation information were
signaled solely via subfield(s) of the HE-SIG-B, the signaling overhead of the
HE-SIG-B would increase. *595 Patent at 39:23-25.

To increase signaling efficiencies while reducing overhead, the *595
Patent teaches that the non-contiguous channel allocation information may be
signaled via a combination of subfield(s) of the HE-SIG-A and subfield(s) of
the HE-SIG-B. As described in the ’595 Patent,

“the non-contiguous channel allocation information may be

signaled via a combination of subfield(s) of the HE-SIG-A and

subfield(s) of the HE-SIG-B. The subfield(s) of the HE-SIG-A
may signal at least a portion of the non-contiguous channel

allocation information, and the subfield(s) of the HE-SIG-B may

signal the remaining information.”
’595 Patent at 39:26-32.

The *595 Patent devises using a combination of the bandwidth field in
HE-SIG-A and a new field C26 in HE-SIG-B to explicitly indicate an
unassigned center 26-tone RU. 595 Patent at 3:43-45, FIG. 10(b) (showing
HE-SIG-A and HE-SIG-B in the preamble), FIG. 14 (showing bandwidth field
in HE-SIG-A), FIG. 15 (showing the C26 field), 51:53-55 (“whether the

center 26-tone RU ... is assigned may be indicated via the C26 field of the
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HE-SIG-B). The ’595 Patent requires deriving the information on the
unassigned center 26-tone RU based on both the bandwidth field and the C26
field. ’595 Patent at Claims 1, 7, FIG. 15, 4:35-39, 39:26-32. The ’595 Patent’s
solution focuses only on 80MHz or above (§0MHz or 160MHz). 595 Patent
at FIG. 15, 4:35-39, Claims 1, 7.

The °595 Patent has two independent claims, Claims 1 and 7. Samsung
treated Claim 7 as the representative claim, which is reproduced below.

[7.pre] A wireless communication method of a wireless communication
terminal, the method comprising:

[7.1] receiving a wireless packet including an high efficiency (HE)-
signal (SIG)-A and HE-SIG-B;

[7.2] obtaining bandwidth information indicated via a bandwidth field
included in the HE-SIG-A;

[7.3] obtaining information of an unassigned resource unit via at least
one subfield included in the HE-SIG-B,

[7.4] wherein the bandwidth field is related to bandwidth over which
the received wireless packet is transmitted, and

[7.5] wherein the bandwidth field of HE-SIG-A is used to obtain the

information of the unassigned resource unit; and
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[7.6] decoding a data of the received wireless packet based on the total
bandwidth information and the information of the unassigned resource unit,

[7.7] wherein the unassigned resource unit 1s explicitly indicated with
the information of the unassigned resource unit based on the bandwidth field
and the at least one subfield, and

[7.8] wherein the information of the unassigned resource unit includes
information of a C26 field indicating whether a user is allocated to a center
26-tone resource unit of 80 MHz upon the bandwidth related to a transmission
of the received wireless packet indicated by the bandwidth field being 80
MH]z] or more, not 20 MHz or 40 MHz.

B.  Overview of the ’595 Patent’s File History

The file history of the *595 Patent again confirmed that the specific way
of signaling an unassigned center 26-tone RU using both the bandwidth field
of the HE-SIG-A and the subfield of HE-SIG-B claimed by the 595 Patent is
not disclosed by the prior art.

During the prosecution, the examiner rejected the 595 Patent’s claims
over Chen (Ex. 1008), and Hedayat (US Pat. No. 10,219,271). Ex. 1002 at 50.
On May 6, 2020, in response to the Final Office Action, the applicant argued
that “[n]either Chen nor Hedayat discloses, teaches or suggests that ‘the

unassigned resource unit is explicitly indicated with the information of the
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unassigned resource unit based on the bandwidth field and the at least one

subfield’”. Ex. 1002 at 51 (emphasis in original). Applicant stated that “both

‘the bandwidth field and the at least one subfield’ are based for explicitly

indicating the unassigned resource unit ...” Id. (emphasis in original).

After this office action response, the examiner allowed the *595 Patent.
Ex. 1002 at 27. The examiner found that “the general idea of indicating
unassigned RUs using HE-SIG-A and HE-SIG-B fields is [] known™ (Ex.1002
at 27, citing Chen at para. [0093] and Fig. 14), but “[t]he independent claims
are directed towards the idea of obtaining information about unassigned
resource units, information which indicates whether the center 2Mhz chunk
(a 26 tone RU) in an 80 Mhz or greater block is allocated to a user, using a
particular configuration in HE-SIG-A and HE-SIG-B fields of HEW
communication[]” which is not taught in the prior art. Ex. 1002 at 27. The
examiner stated that Chen in view of Hedayat “is the best available, and
believes that one of ordinary skill in the art would not have found it obvious
to combine with another reference(s) such that the independent claim would
be taught.” Ex. 1002 at 27.

In the Petition, Petitioner recycled the same Chen reference as its
primary reference in Ground 2, despite the fact that Chen was extensively

discussed and eventually was overcome during the prosecution history. As
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will further be discussed below, consistent with the file history, Chen does not
disclose at least obtaining information of the unassigned resource unit using

both “the bandwidth field and the at least one subfield” as recited in the

independent claims.
III. Level of Ordinary SKkill in the Art

The Petition proposes that a POSITA “would have had a Bachelor’s
degree in electrical engineering, computer engineering, computer science, or
a related field, and at least 3 years of experience in the research, design or
development of wireless communication devices, systems, and/or networks,
or equivalent, as of December 24, 2015. Increased education experience can
make up for less work experience and vice versa.” Petition at 3. To the extent
that Petitioner requires that the required experience and/or education level to
be acquired by December 24, 2015, Petitioner objects to this requirement
because it is not relevant or needed for someone to be a POSITA. Patent
Owner does not otherwise challenge Petitioner’s definition for purposes of
this Preliminary Response.
IV. Claim Construction

“Petitioner submits that no formal claim constructions are necessary....”
Petition at 3. Despite this, Petitioner identified terms for construction in the

district court. Recently, in district court, however, Petitioner has identified
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several terms in the ’595 Patent for construction, including the terms
“explicitly indicated” and “the total bandwidth information”—which appear
in both independent Claims 1 and 7. Petitioner contends that these terms are
indefinite under 35 U.S.C. § 112. See Ex. 2015 at 1 (correspondence from
Petitioner’s trial counsel identifying indefiniteness position for the 595
Patent).

Petitioner asserted this indefiniteness position for the 595 Patent in the
district court for the first time on August 27, 2025, which was after Patent
Owner filed its Request for Discretionary Denial of Institution on August 18,
2025. See Paper 8; Ex. 2015. The Petitioner has offered no explanation, in this
inter partes review or in the district court litigation, why it has adopted
inconsistent claim construction positions between the two proceedings.

When the Patent Office transitioned IPRs away from the Broadest
Reasonable Interpretation claim construction and to the same Phillips
standard applied in district court, one goal was to “reduce the potential for
inconsistency in the interpretation of the same or similar claim terms” between
PTAB and district court proceedings. Changes to the Claim Construction
Standard for Interpreting Claims in Trial Proceedings Before the Patent Trial
and Appeal Board, 83 Fed. Reg. 51,343 (Oct. 11, 2018). Petitioner’s adoption

of inconsistent claim construction arguments between its district court
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position and its Petition generates the risk with which the Patent Office was
concerned. If Petitioner prevails in this IPR and obtains a final written
decision finding any challenged claim unpatentable, such a decision would
both suggest the challenged claims are not indefinite under Phillips and be
inconsistent with a district court finding the claims are indefinite.

In any event, for purposes of this Preliminary Response, Patent Owner
applies the plain and ordinary meaning of the challenged claims. But, as
further discussed below, the Petition fails to show that the alleged art discloses
the asserted claims even when applying the plain and ordinary meaning of the
term.

V.  The Alleged Art Failed to Disclose At Least “the bandwidth field of
HE-SIG-A is used to obtain the information of the unassigned resource
unit” and “the unassigned resource unit is explicitly indicated with the
information of the unassigned resource unit based on the bandwidth field
and the at least one subfield”

The ’595 Patent claims the following:

[7.5] wherein the bandwidth field of HE-SIG-A is used to
obtain the information of the unassigned resource unit; and

[7.7] wherein the unassigned resource unit is explicitly
indicated with the information of the unassigned resource unit
based on the bandwidth field and the at least one subfield, and

[7.8] wherein the information of the unassigned resource
unit includes information of a C26 field indicating whether a user
is allocated to a center 26-tone resource unit of 80 MHz upon the
bandwidth related to a transmission of the received wireless
packet indicated by the bandwidth field being 80 MH][z] or more,
not 20 MHz or 40 MHz.

10
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’595 Patent at Claim 7 (emphasis added). As shown above, the claim requires
that both the HE-SIG-A field (i.e. bandwidth field) and HE-SIG-B field (i.e.,
the subfield) are based for explicitly indicating unassigned center 26-tone
resource unit.

Samsung identified three grounds of invalidity. Ground 1A based on
Josiam, Ground 1B based on Josiam and Seok, and Ground 2 based on Chen
and Wu. None of the alleged grounds, however, discloses that obtaining the
unassigned resource unit using both the bandwidth field in HE-SIG-A and a
subfield in HE-SIG-B. The unassigned resource unit as alleged by Petitioner
is solely indicated by the HE-SIG-B subfields in the asserted references. These
references do not use the bandwidth field of HE-SIG-A to indicate information
about the unassigned RU.

Indeed, the specification of the 595 Patent pointed out that indicating
center-26 RU using solely HE-SIG-B subfields greatly increases signal
overhead and results in less efficient processing. See, *595 Patent at 39:23-25.
Instead, the ’595 Patent states that the non-contiguous channel allocation
information is signaled via a combination of HE-SIG-A subfields (such as the
bandwidth field) and the HE-SIG-B subfield (such as the C26 field). *595

Patent at 39:26-32, Claims 1 and 7.

11
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A.  Ground 1A: Josiam (Ex. 1005)

Josiam (Ex. 1005) is published as US 2016/0330300. It was filed on
April 4, 2016. The Petitioner contends that Josiam is entitled to an earlier
priority of September 10, 2015 due to its provisional applications.? See, e.g.,
Petition at 2.

Josiam is directed to “scheduling and indicating scheduling information
in a wireless local area network (WLAN).” Josiam at Abstract. Josiam
describes “a station (STA) includes a transceiver configured to receive a
header for a protocol data unit and a controller configured to identify common
information for a plurality of STAs that are scheduled in the WLAN from a
common field in the header and to identify user-specific information for the
STA from a user-specific field in the header that follows the common field.”
Josiam at Abstract.

Josiam states that “80 MHz channel includes four 20 MHz segments
identified as channels A, B, C, and D of 80 MHz in FIG. 29 and the
multiplexing information used or required for decoding PPDU for users
scheduled in each of these segments have to be mapped to 2 HE-SIG-B

channels duplicated per 40 MHz.” Josiam at [0165].

? Petitioner pointed to Ex. 1006 as Josiam’s provisional application. Patent
Owner reserves the right to dispute that Josiam is not entitled to claim
priority to its provisional application in a later stage.

12
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Petitioner’s arguments failed because Josiam uses the common fields in
HE-SIG-B to indicate information of the alleged unassigned resource unit. See,
e.g., Petition at 19-22. It does not teach using the bandwidth field of HE-SIG-
A to obtain the information of the unassigned resource unit.

Petitioner first argued that “[tlhe number of HE-SIG-B content
channels and the length of the common field in each content channel varies
based on the bandwidth.” Petition at 19. But this does not show that the
bandwidth field of HE-SIG-A provides information required for the
unassigned resource unit.

Petitioner next argued that the number of RUs in the RU allocation
index of HE-SIG-B and HE-SIG-B signaling structure depends on the
bandwidth. Petition at 19-20. This argument does not help the Petitioner as it
does not establish that the information required for the unassigned resource
unit is derived based on the bandwidth field of HE-SIG-A. Furthermore, the
Petition failed to establish that the RU allocation index meets the claimed
“C26 field indicating whether a user is allocated to a center 26-tone resource
unit...” Contrary to the C26 field, which explicitly indicates that a center 26-
tone RU is unassigned, the RU allocation index does not explicitly do so and
instead is about how users are using the resource units. Moreover, Samsung’s

reliance on Table 3 of Josiam to show the unused center 26-tone unit 1s

13
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misplaced. See Petition at 20. Samsung pointed to the fifth 26-tone RU out of
the maximum 9 RUs in a 20MHz bandwidth. See Petition at 20. This
contradicts the claims, which specifically state the center 26-tone resource
unit of 80 MHz or more, “not 20 MHz or 40 MH?Z”. See ’595 Patent at Claims
1,7.

Petitioner also points to Josiam’s statement that “[tlhe common
information portion 2905 of one of the HE-SIG-B channels also includes 1 bit
indicating whether the central 26 tone RU is assigned to an user or not”
(Josiam, [0169]) and the Petitioner calls this bit as an indication bit. But this
statement in Josiam actually confirms that Josiam uses only HE-SIG-B field
to obtain information of the unassigned resource unit as this one bit is a HE-
SIG-B field. The unassigned resource unit is not indicated based on the
bandwidth field in HE-SIG-A. Petitioner also argued that the number of
indication bits depends on the bandwidth. Petition at 21 (emphasis added).
But this does not show that the bandwidth field in HE-SIG-A provides
information required for unassigned resource unit.

B.  Ground 1B: Josiam (Exs. 1005) and Seok (Ex. 1007)

The Petition asserted the combination of Josiam and Seok for a subset
of claims of the ’595 Patent, i.e., Claims 1-6. Petition at 40. Seok was asserted

solely for purposes of the “processor” element. Petition at 39-42. Accordingly,

14
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the Petition failed to establish that it has a reasonable likelihood to succeed on
the merits, as Seok does not cure the deficiencies of Josiam for the other

elements of the independent Claim 1, as discussed above for Ground 1A.

C. Ground 2: Chen (Ex. 1008) and Wu (Exs. 1009)

Similar to Grounds 1A and 1B, Chen and Wu® do not show that “the
bandwidth field of HE-SIG-A is used to obtain information of the unassigned
resource unit” as both the bandwidth field in HE-SIG-A and a subfield in HE-
SIG-B need to be used for explicitly indicating the unassigned resource unit.

As alleged in the Petition, Chen discloses using HE-SIG-B common
information portion to provide RU partition information and RU non-
allocation information. Petition at 55, citing Chen at [0090]-[0093], Fig. 14.
Chen, however, does not teach or recognize a center 26-tone RU in the 80
MHz bandwidth and above, much less teach how to indicate this RU is
unassigned or use the bandwidth field of the HE-SIG-A to obtain information
of the unassigned center 26-tone RU. Indeed, during the prosecution of
the *595 Patent, the examiner already found that Chen does not disclose the
specific configuration claimed using the bandwidth in HE-SIG-A and the HE-

SIG-B subfield (such as the C26 subfield) to indicate an unassigned center 26-

3 Petitioner claims that Wu is entitled to the priority date of its provisional
application (Ex. 1010). Patent Owner reserves the right to rebut this issue at
a later stage to the extent necessary.

15
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tone RU in 80 MHz and above. Ex. 1002 at 27.* The examiner further stated
that “one of ordinary skill in the art would not have found it obvious to
combine [Chen] with another reference(s) such that the independent claims
would be taught.”

Wu focuses on using HE-SIG-B common field to indicate the center
26-tone RU. Wu at [0044]. Wu states that “a one-bit middle-tone indicator is
included in the HE-SIG-B common field indicating whether the one or more
middle 26 tone 1s used.” Wu at Abstract. Wu, however, failed to teach that the
bandwidth field in HE-SIG-A ““is used to obtain information of the unassigned
resource unit.” ’595 Patent at Claim 9. Moreover, Wu states that “a fixed
format common field in the HE-SIG-B is defined for each operation
bandwidth ... In this approach, there is no indication needed in the HE-SIG-
A.” Wu at [0036] (emphasis added); Petition at 60. This disclosure shows that
Wu teaches away from using the bandwidth field of HE-SIG-A and instead
uses solely HE-SIG-B fields to indicate the center 26-tone RU.

Petitioner’s proposed combination of Chen and Wu still does not solve

4 Petitioner incorrectly stated that Applicant did not dispute examiner’s
finding that Chen discloses the element of “wherein the bandwidth field of
HE-SIG-A is used to obtain the information of the unassigned resource unit.”
Petition at 60, fn. 8. In the subsequent office action response, Applicant
argued in multiple places that both the bandwidth field and the subfield need
to be used for indicating the unassigned resource unit. Ex. 1002 at 51-55.

16



Patent Owner’s Preliminary Response
IPR2025-00933 (U.S. Patent No. 11,470,595)

the problem that the bandwidth field of HE-SIG-A does not provide
information of the unassigned resource unit. Incredibly, Petitioner heavily
edited Chen’s FIGS. 4 and 14 to create an illusion that Chen somehow teaches
the claimed idea, when in fact the alterations find no support in Chen or Wu.
Petition at 6, citing Chen at FIGS. 4, 14, Wu at FIGS. 2, 3, Ex. 1010 (Wu
provisional) at 3-4; Petition at 48, 69 (similar). Notably, FIG. 4 of Chen
merely identifies the existence of HE-SIG-A and FIG. 14 only identifies
common parts and the user specific part of the HE-SIG-B. Nowhere does it
mention center 26-tone RU in 80 MHz or bigger, or use HE-SIG-A field to
indicate unassigned center 26-tone RU. Also, FIGS. 2, 3 in Wu (Ex. 1009) and
pgs. 3-4 of Wu’s Provisional (Ex. 1010) showed RU divisions for various
bandwidths and SIG B structures in the corresponding bandwidths. Nowhere
do those demonstrate the use of HE-SIG-A’s bandwidth field to obtain
information of the unassigned center 26-tone RU.

Petitioner also argued that the bandwidth determines the number of C26
RUs to expect and the locations thereof (e.g., 1 center 26-tone RU for 80 MHz
and 2 for 160 MHz). Petition at 62-63, 69-67. But this is different from
the ’595 Patent, which requires that the unassigned C26 resource unit is
explicitly indicated based on the bandwidth field.

Contrary to Petitioner’s position, there is no motivation to combine

17
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Chen and Wu. See Petition at 46-52. Chen does not recognize a center 26-tone
RU in the 80 MHz and more bandwidth. Accordingly, in attempting to solve
the issue of how to signal this type of center 26-tone RU, a POSITA would
not be motivated to combine Wu with Chen since it is not related to center 26-
tone RU.

Moreover, Petitioner’s argument that IEEE working group adopted
portions of Wu into the draft 802.11ax specification is a red herring. Petition
at 49. Petitioner provided no evidence of how the purportedly adopted feature
(SIG-B’s replication structure) bears any relevance to the dispute in this IPR,
which is about indicating center 26-tone RU in 80 MHz and more. Moreover,
Petitioner provided no evidence that the standard actually adopted the
purported portion of Wu. The sole document (Ex. 1011) Petitioner submitted
on this issue is a draft submission to the IEEE working group. Petition at 49.
But this Ex. 1011 post-dates the purported priority dates of Wu (and also
Josiam) according to the date on the face of this document. Even then, Ex.
1011 states that the definition for the bandwidth fields has not been developed
and the methods for indicating the non-allocation of a resource unit have not
yet been decided at the time. Ex. 1011 at 7-8 (showing the “bandwidth field”
in HE-SIG-A for single user and multi-user has not yet been defined); Petition

at 49. This further supports that the idea of using both the bandwidth field in
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HE-SIG-A and a subfield in HE-SIG-B to obtain the information of the center
26-tone RU was novel at the time.
VI. Conclusion

For the foregoing reasons, the Petition fails to demonstrate at least the
elements of “the bandwidth field of HE-SIG-A is used to obtain the
information of the unassigned resource unit” and “the unassigned resource
unit is explicitly indicated with the information of the unassigned resource
unit based on the bandwidth field and the at least one subfield” in the
independent claims of the ’595 Patent. Accordingly, the Petition fails to
establish that it has a reasonable likelihood to succeed on the merits, and it

should not be instituted.
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