Table 1: Comparing Select Sections of Almeroth Declaration to
Corresponding Sections of Petition

Samsung v. XiFi (IPR2025-01270)
Patent Owner XiFi’'s Exhibit 2006, Page 1



| Section/Topic |

Almeroth Declaration (EX1002)

Petition re: “177 Patent

Grounds for
Unpatentability:

Background

V. Ground 1: Chincholi in Combination With Riggert Renders Claims 1-2,
13-30 Obvious

Ground | Basis Reference Claims

1 §103 | WO 2013/126859 (“Chincholi™) in combination | 1-26

with U.S. Patent 9.035.592 ("Clegg™)
A. Background
69. In my opinion, Chincholi in combination with Clegg renders claims 1-
26 obvious. As I explain below, Chincholi teaches the same architecture as the "177
patent. including a wireless networking device with multiple transceivers, each

having actval MAC and PHY interfaces. Chinicholi uses a single " Opportunistic

applications! (EX1003 at [0122-0123]).
EX1002 q 69 (identical image omitted).

VII. GROUND 1: Chincholi in Combination with Clegg Renders Claims 1-26
Obvious!

A.  Overview and Motivation to Combine

Chincholi in combmation with Clegg renders claims 1-26 obvious. (EX1002,
T69). As discussed 1n more detail below, Chincholi teaches the same architecture as
the “177 patent. including a wireless networking device with multiple transceivers.
cach having actual MAC and PHY interfaces. Chinicholiuses asingle “Opportunistic
Multiple-Medium Access Control (MAC) Aggregation layer,” positioned above the
actoal MAC-PHY layers of each transceiver, to aggregate available bandwidth
portions to efficiently meet the requirements of data streams from one or more
applications| (EXI005] [0122-0123])

Petition at 9-10 (identical image omitted).

T0. Chincholi also teaches the continuous monitering of the “number of
available resources on the medinm.™ along with techmigues for distributing IP
packets across multiple RATs based on this information. (EX1005 at [0161]). This
approach allows the system to dynamically respond to changes in bandwidth
availability, including situations where entire channels or portions of channels
become wnavailable during the transmission of a data stream.

71, A POSITA would have understood that Chincholi’s monitoring and
response techniques could be further enhanced by incorporating the teachings of
Clegg. Clegg discloses techniques for mitigating carrier-specific interference within

Chincholi teaches continuouns monmitoring of the “number of available
resources on the mediom”™ and techniques for distributing [P packets across the
RATs accordingly. (EX1005, [0161].) Chincholi’s approach enables the system to
respond to bandwidth channels, or portions of bandwidth chanmels, becoming
unavailable during transmission of a data stream. (EX1002, 770.) A POSITA would

have understood that Chincholi’s monitoring and response techmigues could be

Comparison of Almeroth Decl. (Ex. 1002) vs. Petition
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| Section/Topic |

Almeroth Declaration (EX1002)

Petition re: “177 Patent

bandwidth channels, thereby allowing each channel to make fisll use of the portions
of bandwidth that remain available for communication. Like Chincholi, Clegg is
directed to the field of 802.11 wireless communication networks and 13 aimed at
improving bandwidth efficiency. (EX1009 at 1:25-37).

EX1002 99 70-71.

further enhanced by the teachings of Clegz. (EX1002, Y71) Clegs teaches
techniques for addressing carrier-specific interference within bandwidth channels,
allowing for any given channel full usage of the channel bandwidth that iz not
unavailable for communication. Like Chincholi, Clegg arises in the field 802.11
wireless communication networks and 13 addressed to increasing bandwidth
efficiency. (EX1009, 1:25-37)

Petition at 10-11.

72, A POSITA would have been motivated to incorporate the teachings of
Clegg to enhance the Chincholi system by enabling more flemible and efficient
utihization of bandwidth channels that may be subject to carrer-specific interference.
Chinchaoli already teaches the dynamic allocation of contiguous and non-contiguous
channels, and Clegg supplements this by providing additional techniques for
mitigating interference within a given channel The teachings of Clegg are
complementary to those of Chincholi, and a POSITA would have recognized that
integrating Clegg’s techniques into the Chincholi system could be achieved without
technical difficulty and with a reasonable expectation of success.

73. Inmy analysis below, the combined prior art system will be referred to
as Chincholi/Clegg.

EX1002 99 72-73.

A POSITA would have been motivated to incorporate the teachings of Clegg
to improve the Chincholi system by allowing it to more flexibly and efficiently
utilize available bandwidth channels that may experience carrier-specific
interference within the channels (EX1002, 72.) Chincholi already teaches dynamic
allocation of contignous or non-contignous channels, and Clegg merely provides
additional detail on how to mitigate camer-specific interference within amy given
channel (fd) The teachingz of Clegg are complementary to Chincholi, and a
POSITA would have recognized that Clegg’s teachings could be easily implemented
into Chincholi without technical challenge. (Jd)

In the analysis below, the combined prior art system will be referred to as
Chincholi/Clegg. (EX1002, 173).

Petition at 11.
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| Section/Topic |

Almeroth Declaration (EX1002)

Petition re: “177 Patent

Grounds for
Unpatentability:

Preamble

74, In my opinion to the extent the preamble iz deemed limiting the
combination of Chincholi and Clegg discloses this limitation. Chincholi describes
“[z]ystems, methods, and instrumentalities . . . for managing multiple radio access
technology (RAT) interfaces ___" (EX1005, Abstract; [0003]) and further teaches
systems configured “[to] enable opportunistic RAT selection and aggregation for
sending data traffic over the RAT interfaces.™ (EX1005 at [0003]). Additionally,
Chincholi explains that in multi-RAT systems, “reception and/or transmission may
be performed over multiple RATs,” and provides an example in which a network
terminal (INT) (e.g.. an access point) and a wireless transmit‘receive unit (WTELT)
communicate “over multiple parallel paths.” (EX1003 at [0002]).

73.  Chincholi also discloses that a network terminal (“NT™), such as an
access point, or a wireless transmit/receive vait (“WTRU™) “may be configured to
work in an infrastructure mode or an ad hoc modse, for example, in an [EEE 802.11
based Wi-Fi system™ i e., both constitute wireless networking devices. (EX1007 at
[0115T). A POSITA would have understood that the techniques disclosed in
Chincholi, including those enhanced by Clegg, would improve the performance of
the circuitry comprising the disclosed network terminals. Accordingly, as forther
discussed in the following limitations, the Chincholi/Clegg combination discloses a
method for improving the performance of circustry.

EX1002 99 74-75.

To the extent the preamble is limiting, ChincholiClegg discloses this
limitation. (EX1002, T74-73.) Chincholi discloses “[s]ystems, methods, and
interfaces ... (EX1005, Abstract; [0003]) and “[to] enable opportonistic RAT
selection and aggregation for sending data traffic over the RAT interfaces™
(EX1005, [0003]) “In multi-RAT systems reception and’or transmission may be
performed over multiple RATs. For example, a network terminal (NT) (e.g.. an
access point (AP) . . . ) and a wireless transmit'receive vnit (WTRL) . . . may
communicate over multiple parallel paths ™ (EX1005, [0002].)

Chincholi dizclozes that a network terminal (“INT ), such as an access point,
or 2 wireless transmitreceive vnit (“WIRU™) “may be configured to work in an
infrastructure mode or an adhoc mode, for example, in an [EEE802.11 based Wi-Fi
system.” 1.e_, both are a wireless networking device. (EX1005 [(115].) A POSITA
would have vnderstood that Chincholi’s techniques would have tmproved the
performance of the eircuitry comprising the disclosed network terminals. (EX1002,
175)

Thus, as discussed in the below lhmitations, Chincholi'Clegg discloses a
method for improving the performance of circuitry. (7d')

Petition at 12-13.
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| Section/Topic | Almeroth Declaration (EX1002) Petition re: "177 Patent

Grounds for b)  1[a): providing a processing interface that is b)  1]aj: providing a processing interface that is adapted
Unpatentability: adapted to be connected to an application interface to be connected to an application interface of a
of a wireless networking device, the application wireless networking device, the application interface
Claim 1(a) interface being associated with a first application, being associated with a first application, the first
the first application providing, after the circuitry application providing, after the circuitry has been
has been connected to the application interface and connected to the application interface and when the
when the wireless networking device is being used, a. wireless networking device is being used, a first data.
first data stream and having a firsc wireless stream and having a first wireless bandwidth
bandwidth requirement; requirement;
76.  Inmy opinion Chincholi/Clegg discloses this limitation Chincholi’'Clegg discloses this limitation. (EX1002, 1Y76-81.)
T77.  “providing a processing interface that is adapted to be connected to “providing a processing interface that is adapted to be connected to
an application interface of a wireless networking device™
an application inferface of o wireless networking device™: Chincholi disclozes a
- Chincholi discloses a processing interface connected to an application
processing interface connected to an application interface. Specifically, Chincholi
interface. Chincholi’s processing imterface iz itz “Opportunistic Multiple-
identifies fts processing interface as the ™ riunistic Multiple-Medium Access
- _— Medium Access Control (MAC) Aggregation (OMMA) layer.” (EX1003,
Control (MAC) Aggregation (OMMA] i 1005 at [0003].) A POSITA
( — : D [0003].) A POSITA would have understood that the plain meanings of “interface™
would have understood that the plain meanings of “interface™ and “layer” in the
and “layer” in the context of the *143 patent are congruent, which iz underscored by
context of the "143 patent are functiomally congruent This understanding is
remnforced by the specification. which describes layers orming the same
. —— wterfaces, and the prosecution listory of the prior related "591 patent where
functionality as the claimed interfaces, as well as by the prosecution history of the
Applicant interchangeably used the terms “layer” and “interface™ to describe Figure
prior related "391 patent. where the Applicant used the terms “layer” and “interface™
1. (See EX1002, §77; EX1017, Aug. 8, 2023 Applicant Remarks; Sep. 28, 2023
interchangeably in reference to Figure 1. (EX1017, at Ang. 8, 2023 Applicant
Applicant Remarks.)
Remarks; Sep. 28, 2023 Applicant Remarks )
The OMMA layer iz a common laver'module between the [P layer'module
78.  The OMMA layer functions az a common layer or module situated
and the multiple RAT layers'modules. (EX1002, 178; EX1005, [0137]; see also id
between the IP layer'module and the multiple RAT layers'modules. (EX10035 at
[0120] (*[TThe single thin software layer may enable one RAT to operate over
[0137]; sez alse ia. at [01207 (“[T]he single thin software layer may enable one EAT
industrial scientific medical (ISM) and ancther RAT to operate over a TVWS band
to operate over industrial scientific medical (ISM) and another EAT to operate over
for the same IP flow.")) Amexemplary OMMA layer ensbling a dualRAT
a TVWS band for the same IP flow.™)). An/exemplary ONINIA Jayer that enables a
aggregation device in a 802.11n network 15 shown in Figure 5:
dual-RAT aggregation device in an 802.11n network is illustrated in Figore 5 of
Comparison of Almeroth Decl. (Ex. 1002) vs. Petition Samsung v. XiFi (IPR2025-01270)
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| Section/Topic |

Almeroth Declaration (EX1002)

Petition re: “177 Patent

79, The IP layer—functioning as the “application interface,” as discussed
below—iz connected to the ONMA layer and provides IP packets for processing.
(EX1003 at [0137]). Chincholi explains that the OMMA layer “may allow for
enthanced throughput and reduced latency for a single [P flow.” (EX1003 at [0120]).
Accordingly, the OMMA layer operates as a processing layer that handles IP packets
and serves as an interface between the IP layer and the underlying MAC layers—
ie.. 1t functions as a processing interface.

EX1002 99 76-79 (identical figure omitted).

The IP layer (i, an “application interface,” as discussed below) is connected
to the OMMA layer and provides IP packets that the OMMA layer processes.
(EX1005, [0137]); (EX1002, 779 The OMMA “may allow for enhanced
throughput and reduced latency for a single IP flow.™ (EX1005, [0120].) The
OMMA layer iz therefore a processing laver, which processes IP packets and
provides an interface between the IP layer and actual MAC layers, i, a processing
interface.

Petition at 14-15 (identical figure omitted) .

81.  “first application ... having a first wireless bandwidth requirement™:
Chincholi teaches ““a bandwidth requirement for an IP flow.™ (EX1005, at [260]).

EX1002 9 81.

“first application ... having a first wireless bandwidth requirement™
Chincholi teaches “a bandwidth requirement for an [P flow.™ (EX1002, 781;
EX1005, [260].)
Petition at 16.

Grounds for
Unpatentability:

Claim 1(b)

82, In my opmion, Chincholi’'Clegg discloses this limitation Chinchali
dizcloses first, second, and third actual MAC interfaces connected to the processing
interface—i &, the common OMMA layer. For example, Figure 5 depicts a “dual-
RAT aggregation”™ in which the OMMA layer sits above and connects to two EATs,
501a and 301b, each comprizing a MAC interface 302 (EX1005 at [0138] (“The
RATs 501a, 501b may comprise a MAC layer/nodule 502 and one or more phyzical

layers‘modules 5037)).

Chincholi/Clegg discloses this limitation (EX1002, YY82-84) Chincholi
discloses first, second, and third actual MAC inferfaces connected to the processing
interface (ie. the common OMMA layer.) (EX1002, 182.) Figure 3, for example,
depicts a “dual-RAT aggregation™ with the common OMMA layer existing above
and connected to two RATs 5301a and 501b, which comprize first and second actnal
MAC interfaces 502, respectively. (EX1003, [0138] ("The RATs 501a, 501b may
comprise a and one or more physical layers‘modules

503.7)

Comparison of Almeroth Decl. (Ex. 1002) vs. Petition
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| Section/Topic |

Almeroth Declaration (EX1002)

Petition re: “177 Patent

83, WhileFigure 5 depicts only the first and zecond actual MAC interfaces,
Chincholi dizclozes that an 80211 implementation may include any number of MAC
inferfaces. For instance, Figure 4—which prezents a more general block diagram of
the architecture illustrated in Figure 5—shows the OMMA layer positioned above
and interfacing with an arbitrary number of RATs, thereby supporting configurations
with more than two MAC interfaces.

84. Consistent with Figures 4 and 3, Chincholi explains that a given “RAT
4017 can comprise a “PHY/MAC.” meaning it includes an actual MAC interface
(EX1005 at [0135]). A POSITA would have understood that, in a typical 802.11
implementation, each of the three RATs would include both actual MAC and PHY
interfaces.

EX1002 99 82-84 (identical figures omitted).

While Figure 5 depicts only first and second actual MAC interfaces, Chincholi
dizcloses that there can be any number of MAC interfaces m an 802.11
implementation. (EX1002, 783.) For example, Figure 4—a more general block
diagram of the architecture set forth in Figure 5—depicts the OMMA layer existing
ibove amy sumber of RATs.

Consistent with Figures 4 and 5, Chincholi explains that a given “RAT 4017
can comprise a “PHY/MAC.” ie. inclodes an actnal MAC interface. (EX1003,
[0133].) A POSITA would have understood that in a typical 802.11 implementation,
each one of the three RATs would have acteal MAC and PHY interfaces. (EX1002,
184
Petition at 16-18 (identical figures omitted).

Grounds for
Unpatentability:

Claim 1(c)

83, Inmy opinion, Chincholi/Clegg discloses this limitation. Esch BT 8

Cliinhioli comiprises one or more physical layers (EX1003 t [0138] (“The RAT:
501a, 501b may comprize a MAC layer/module 502 and one or more physical

lLayersimodules 5037)). The actual PHY layers are respectively connected to the
comresponding actual MAC interfaces.

86. As I discussed above for limitation 1[b], Chincholi Figure 4 and its
accompanying description disclose a common OMMA layer positioned above any
mumber of RATs. In the context of an 802.11 system each RAT depicted in Figure
4 would correspond to an actual MAC-PHY pair, thereby dizclosing the connection
of first, second, and third actual PHY interfaces to comresponding first, second, and

third actual MAC interfaces (EX1003 at [0135]).

Chincholi/Clegg discloses this limitation. (EX1002, 1783-86.) EschiRA TR
Chincholi comprises one or more physical layers. (EX1005, [0138] (“The RATs
501a, 501t may comprise a MAC layer/'module 502 and one or more plysical
layers/modules 503 )) The actual PHY layers are respectively connected to the
actual MAC interfaces. (EX1002, 783.)

As discussed above, limitation 1[b], Chincholi Figure 4 and its associated
description disclose a common OMMA layer existing above any number of RATs.
In an 802.11 system each RAT shown in Figure 4 would correspond to an actual
MAC-PHY pair, thus disclosing connecting first, second and third actual PHY
interfaces to first, second, and third actual MAC interfaces. (EX1005, [0133]);

Petition at 19 (identical figure omitted).
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| Section/Topic |

Almeroth Declaration (EX1002)

Petition re: “177 Patent

EX1002 99 85-86 (identical figure omitted).

Grounds for
Unpatentability:

Claim 1(d)

87. Inmy opinion, Chincholi'Clegg discloses this limitation.

88. “associating first, second, and third wireless transceivers respectively
with the first, second, and third actual PHY interfaces ... suitable for use in a
wireless local area network”™: Chincholi Figures 4 and 3 illustrate that each actual
PHY interface of each RAT is associated with an antenna‘radio frequency (RF)
front-end pair (EX1005 at [0133]). The antenna/RF front-end pairs shown in Figures
4 and 3 correspond to first, second, and third transceivers..

89.  Inmy opinion, a POSITA would have understood a “transceiver” to be
a physical device capable of both transmitting and receiving information.
Accordingly. each of Chincholi’s disclosed “antenna/RF front-end pairs™ qualifies
as a transceiver, as they operate using wireless protocols that support bidirectional
communication, such az TEEE 80211, IEEE 802.11ac, [EEE 802.11af, LTE, and
WCDMA (EX1003 at [0134]). A POSITA would have further understood that the
transceivers depicted in Figures 4 and 5 are associated with the actual PHY layer of
each respective RAT, since the PHY layer serves as the physical connection between

the transceiver hardware and the remainder of the RAT stack.

Chincholi'Clegg discloses this limitation. (EX1002, T187-94.)

use in a wireless local area network™

Chincholi Figures 4 and 5 illustrate how each actnal PHY interface of each
RAT is associated with an antenna/radio frequency (RF) front-end pair. (EX1003,
[0133].) The antenna‘radic frequency (RF) front-end pairs in Figures 4 and 5 include
first, second, and third transceivers. (EX1002, 788.)

A POSITA would have understood that a “transcetver” is a physical device
that can both transmit and receive information (EX1002. T89) Thus, each of
Chincholi’s disclosed “antenna/RF front-end pairs™ are a transceiver becanse they
sperate on wireless protocols that both transmit and receive data, such as
[EEER02.11, IEEER02.11ac, IEEE8(02 11af ILTE. WCDMA, etc. (Ex 1005,
[0134].) A POSITA would have further understood that the transceivers in Figures
4 and 5 would be associated with the actnal PHY layer of each respective RAT. as
the PHY layer is understood as the physical connection between a transceiver and

the rest of the RAT. (/2

Comparison of Almeroth Decl. (Ex. 1002) vs. Petition
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| Section/Topic |

Almeroth Declaration (EX1002)

Petition re: “177 Patent

O0. Chincholi also teaches that each RAT may be implemented as a Wi-Fi
RAT, and therefore the azssociated transceivers are suitable for use in a wireless local
area network {WLAN) (EX10035 at [01347]).

EX1002 99 87-90 (identical figure omitted).

Chuncholi also teaches that each RAT may implemented as a Wi-F1RAT, and
thns their associated transceivers are suitable for nse in a wireless local area network.
(Ex. 1003, [0134]; EX1002, 190.)

Petition at 20-22 (identical figure omitted).

91.  “thefirst, second and third wireless transceivers, respectively, (i) have
a first, second and third bandwidith availability up to first, second and third actual
bandwidths™: The plain meaning of this limitation is that each of the wireless
transceivers, respectively, has a single bandwidth availability up to an actual
bandwidth. Indeed, the Patent Owner has alleged in the parallel litization that this
limitation may be satisfied where each of the three wireless transceivers has one
respective bandwidth availability extending up to an actual bandwidth (EX1013 at
19-20).

92, Consistent with the Patent Owmer's infrinpement contentions. a
POSITA would have understood that each transceiver has an “actual” bandwidth—
i.e.. the total bandwidth capacity of the transceiver—uwith a “bandvwidth availability™
that may constitute a subset of that total bandwidth (ie., the portions of the total
bandwidth cumently available for use). As Chincholi teaches, the EATs associated
with each transceiver provide “meta-data feedback™ that allows the ONMA layer to
distribute IP packets among the RATs based on their available bandwidth (EX1005
at [0138]; [0161] (listing “Channel bandwidth(s)” reported by the PHY layer as an
example of a “feedback metric[] used by an OMMA layer™); see alse id. at [0167]
(At startup, the OMMA layer may receive the available bandwidth of each of the
one of more BATs™)). Thus, Chincholi discloses that each of the three transceivers
has a bandwidth availability that iz up to its respective actual bandwidth

EX1002 99 91-92.

“the first, second and third wireless transceivers, respectively, (i) have

a first, second and third bandwidth availability up to first, second and

third actual bandwidths”

The plain meaning of this limitation is that each of the wireless fransceivers,
respectively, haz a single bandwidth availability up to an actual bandwidth.
(EX1002, 191.) Indeed, Patent Owner has alleged in the parallel litigation that this
limitation may be met by each of the three wireless transcervers having one
respective bandwidth availability up to an actnal bandwidth. (/2 ; EX1013, 19-20))

Consistent with PO’s infringement contentions, a POSITA would have
recognized that each transceiver has an “actual” bandwidth (i.e., total bandwidth of
the transceiver) with a “bandwidth availability™ that may be a subset of the actual
bandwidth (ie., sub-portions of the total bandwidth that are available for nse))
(EX1002, 192.) Indeed. as Chincholi teaches, the RATs associated with each
transceiver provide “meta-data feedback™ allowing the OMMA layer to split IP
packets amongst the RATs based on their available bandwidth. (EX1005, [0138];
[0161] (listing “Channel bandwidth(z)” sent by the PHY laver as an example of
“feedback metric[] used by an OMMA layer™); id . [0167] (“At startup, the OMMA
layer may receive the available bandwidth of each of the one or more RAT3.7))
Thus, Chincholi dizcloses that each of the three transcervers has a bandwidth

availability up to an actual bandvwidth.

Petition at 22-23.
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| Section/Topic |

Almeroth Declaration (EX1002)

Petition re: “177 Patent

93 “thefirst, second and third wireless transceivers, respectively... (i) are
adapted to emit radio signals in first, second and third bands of frequencies, at
least two of the first, second and third bands of frequencies being different™: The
plain meaning of this limitation is that each of the three transceivers emits radio
waves in its own respective frequency band. Indeed, the Patent Owner has
interpreted this limitation to require only that each transceiver operate within a
single, mutvally exclusive frequency band. FofiexampleNisits)infingement
EomtenfiGns] the Patent Owner asserts that this limitation is satisfied by the
implementation of the Wi-Fi 7 Draft Standard, where “[t]he first transceiver is the
2.4 GHz transceiver,” the second is “one of the 5 GHz and 6 GHz transceivers,” and.
the third is “the other one of the 5 (GHz and 6 GHz transceivers” (EX1013 at 19).

94. In Chincholi, the transceivers of each RAT are adapted to emit radio
waves in respective, different frequency bands, consistent with the Patent Owmer’s
multiple RATs 401, each RAT 401 may be operating on a specific band. For
example, a 802.11n PHY/MAC operating over [the] 2.4 GHz ISM band, a 802.11af
PHY/MAC operating over [the] 512 MHz—698 MHz TVWS band, an LTE RAT
operating [on] a licensed band (e.g., 700 MHz band), a Bluetooth RAT operating on
[the] 2.4 GHz ISM band, etc.” (EX1003 at [0135]). Accordingly, a POSITA would
pnderstand that Chincholi disclozes thiz limitation as interpreted by the Patent
Chwmer.

EX1002 9 93-94.

adapted to emit radio signals in first, second and third bands of

frequencies, at least two of the first, second and third bands of

frequencies being different”

The plain meaning of this limitation iz that each of the three transceivers emit
radio waves in its own respectively frequency band. (EX1002, 793.) Indeed, Patent
Owmer, has read this limitation to only require that each transceiver emit on a single,
mutnally exclusive frequency band. Forexample] in it infringement Contentions
Patent Owner alleges that thiz limitation iz met by iplefentation ot e WWi=Ei
Draft Standard where “[t]he first transceiver is the 2.4 GHz transceiver,” the second.
is “one of the 5 GHz and 6 GHz transceivers” and the third is “the other one of the
SiGHzsnd 6 GHztranseeivesy (/o ; EX1013, 19

In Chincholi, the transcetvers of each RAT are adapted to emit radio waves in
respective different bands of frequencies, consistent with PO's mnfringement
contentions. In the context of Figure 4, Chincholi discloses that “[flor multiple RATs
401, each RAT 401 may be operating on a specific band. For example, a 802.11n
FHY/MAC operating over 2. 4GHz ISM band, a 802.11af PHY/MAC operating over
512 MHz-698 MHz TVWS band, an LTE RAT operating of a licensed band (e.g.,

700 MHz band), a Bluetooth RAT operating on 2. 4 GHz ISM band, etc.” (EX1005,
[0135].) Thus, 2 POSITA would understand that Chincholi discloses this limitation
under PO's interpretation. (EX1002, 794.)

Petition at 23-24.
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| Section/Topic |

Almeroth Declaration (EX1002)

Petition re: “177 Patent

Grounds for
Unpatentability:

Claim 1(e)

95, Inmy opinion, Chincholi’'Clegg discloses this limitation. According to
the 177 patent. the virtual MAC laver “enable[s] simultaneous allocation of multiple
PHY resources for different signal types associated with different applications™
(EX1001 at 3:31-54). The patent fisrther states that the virtual MAC layer comprizes
the functionality of “decizsion,” “processing ” and “ultra-streaming™ blocks (EX1001
at 3:49-50). Notably, the patent does not disclose or describe a genenic “resource
monitoring  interface” which—as discuszsed above in Section IV.A 3—was
introduced imto the claim language as a replacement for the originally recited “virtual
PHY interfaces™ through a postNotice of Allowance (NOA) broadening
amendment (EX1004 at June 18, 2024 Request for Continned Examination with

Preliminary Amendment).
96. The 177 patent describes the “virtual PHY layer” as potentially

mcluding multiple RE blocks, with each RF block representing the virtual use of a
particular set of allocated transceiver resources (EX1001 at 4:51-34; see also Fig. 3
(depicting two BF blocks associated with “two sets™ of transceiver resources)). The
patent further explains that “[b]y employing a virtnal MAC and virtual PHY between
an application layer and an actnal MAC and PHY layer, wireless transceiver
resources may be allocated more efficiently to handle varous data bandwidth
requirements from different applications™ (EX1001 at 6:4-8).

EX1002 9 95-96.

Chincholi/Clegg discloses this limitation. (EX1002, 1795-103.) According to
the "177 patent the virtual MAC layers “enable[s] simultanecus allocation of
epplications.” (EX1001, 3:51-54.) The patent states that the virtual MAC layer
comprizes the fonctionality of “decision,” “processing.” and “ultra streaming™
blocks. (EX1001, 3:49-50.) The patent does not disclose or describe a generic
“respurce monitoring interface™ (EX1002, 995). which as discussed above, supra
Section TV_A 3, was added to the claim to replace the originally recited “virtual PHY
interfaces™ in a post-NOA broadening amendment (EX1004, June 18, 2024 Request

The patent’s description of the “virtual PHY layer” provides that a virtual
PHY may meclude multiple BF blocks, each representing the virtual use of some set
of allocated transceiver rescurces. (EX1001, 4:51-54; see alse Fig. 3 (depicting two
BF blocks associated with “two sets” of transceiver resources.)) "By employing a
virtual MAC and virtual PHY between an application laver and an actual MAC and
PHY layer, wireless transceiver resources may be allocated more efficiently to
handle various data bandwidth requirements from different applications ™ (EX1001,

6:4-8; EX1002, 196.)

Petition at 24-25.
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97.  First, Chincheli discloses that the OMMA layer (ie., the processing
interface) includes the claimed “virtual MAC interface™ formed within it. “OMMA™
stands for “opportunistic multi-medinm access control (MAC) aggrepation ™
reflecting its function of aggregating multiple MAC interfaces. as shown in Figure
5 (EX1003 at [0120]). The ONMMA layver functions as a virtnal MAC interface
because it transparently “distributes and’'or combines™ packets between the IP layer
and the RATs (EX1005 at [0192]). A POSITA would have recognized that this
functionality effectively “virtualizes™ the MAC interface. as the OMMA layer
appears to the IP layer as a single interface for exchanging packets that are ultimately
transmitted or received via the undertying MAC-PHY pairs.

98, Chincholi's OMMA layer also includes all of the functionality that the
177 patent attributes with the “virtual MAC interface.” For example, Figure 6 of
Chincholi (reproduced below with annotations) presents a block diagram of the
OMMA layer, which comprizes an IP QoS Scheduler 603, a MAC Resource
Reservation module 602, and a Traffic Shaping Module 601 (EX1003 at [0139]).
EX1002 99 97-98 (identical figure omitted).

First, Chincholi disclozes that the OMMA (ie., the processing interface)
includes the claimed “virtual MAC interface” formed within it. Indeed, “OMMA™ iz
an abbreviation for “opportunistic multi-medium access comtrol (MAC)
aggregation” which refers to the fact that the OMMA layer agpregates multiple
MAC interfaces, as depicted in Figure 5. (EX1003, [0120].) The OMMA layer
includes an interface acting as a “virtual MAC interface™ because it transparently
“distributes and/or combines™ packets between the IP layer and the RATs. (EX1003,
[0192].) A POSITA would have recognized that this “virtualizes™ a MAC interface
because the OMMA would effectively appear to the IP layer as a single interface for
exchanging packets that are ultimately sent or received by the actual MAC-PHY
pairs. (EX1002, 797)

Chincholi’s OMMA layer also includes all of the functicnality that the "177
patent associates with the “virtual MAC interface” Specifically, Figure & of
Chinchali iz a block diagram of an OMMA layer, comprizing an [P QoS Scheduler
603, a MAC Resource Feservation module 602, and a Traffic Shaping Module 601.
(EX1005, [0139]; EX1002, 198

Petition at 25-26 (identical figure omitted).

59.  The IF' QoS Scheduler classifies incoming packets of a packet stream
and may segregate them into distinct IP QoS streams (EX1005 at [0143]), which 2
POSITA would have recogmized as fulfilling the functionality of the “decizion

may segregate them into distinct [P QoS streams (EX1005; [0143]). which a
POSITA would have recogmized to fulfill the finctionality of the “decision bloek™

of the "177 patent’s virtual MAC interface (EX1002, 799; see also EX1001, Balge
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block” of the 177 patent’s virtual MAC interface (EX1001 at 8516521 The WAC
Resource Reservation module determines the time dosation or spectral
fragment/bandwidth required by a packet or set of packets (EX1005 at [0142]).
which a POSITA would have recognized as fulfilling the finctionality of the
“processing block™ (EX1001 at §:21-23). Finally, the Traffic Shaping Module
determines how packets are routed across RATs using either policy-based routing or
feedback-based routing (EX1005 at [0139]), which a POSITA would have
recognized as fulfilling the fonctionality of the “ultra-streaming block™ (EX1001 at
8:23-28). Thus, a POSITA would have understood that Chincholi’s OMMA layer
includes a “virtual MAC interface.”

EX1002 9 99.

spectral frapment/bandwidth required by a packet or set of packetz (EX1005,
[0142]), which a POSITA would have recognized to fulfill the functionality of the
“processing block™ of the "177 patent’s virtual MAC mterface (EX1002, T99; sse
alze EX1001, 8:21-23)) Finally, the Traffic Shaping module determines the way
packets are routed across RATs using erther policy-based routing or feedback-based
routing (EX1003, [0139]), which a POSITA would have recognized to fulfill the
functionality of the “vltra-streaming block™ of the "177 patent’s virtual MAC
interface (EX1002, 799; sez alse EX1001, 8:23-28.) Thus, a POSITA would have
recognized that Chincholi's OMMA laver includes a “virtnal MAC interface ™
(EX1002, 799.)

Petition at 26-27.

100. Second, Chincholi discloses that its processing interface comprizes the
“at least one resource monitoring interface formed in the processing interface.”
which, during operation, feeds information regarding the bandwidth availabilities of
the first and second wireless fransceivers back to the at least one virtual MAC
interface. In my opinion, a POSITA would understand that, according to its plain
and ordinary meaning. a “resource monitoring interface formed in the processing
interface” merely requires a component capable of recerving feedback statistics
regarding the available resources of the wireless transceivers.

101. Chincholi discloses the capability of receiving feedback statistics

regarding the available resources of the wireless transceivers. Specifically, the

Second, Chincholi discloses that its processing interface comprises the “at
least one resource momitoring interface formed in the processing interface™ that,
during operation, feeds information regarding the bandwidth availabilities of the first
and second wireless transceivers back to the at least one virtnal MAC interface. A
POSITA would vnderstand that according to its plain and ordinary meaning. a
“resource monitoring interface formed in the processing interface” requires merely
a component capable of receiving feedback statistics regarding the available
resources of the wireless transceivers. (EX1002, 11040.)

Chincholi discloses the capability of receiving feedback statistics regarding

the available resources of the wireless transceivers. Specifically, the traffic shaping
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Traffic Shaping Module of the OMMA layer (ie. part of the “wvirtual MAC
interface™) may determine packet rovting vsing “feedback based routing” (EX1003
at [0139]). In such routing, “‘the OMMA transmitter may use measurement metrics
fied back from each BAT.” including “channel quality metrics and the number of
available resources on the medivm™ ie. information regarding bandwidth
availabilities (EX1003 at [0161]).

EX1002 99 100-01.

module of the OMMA (ie, part of the “virtual MAC interface™) may determine
packet routing using “feedback based routing.” (EX1003, [0139].) In feedback-
based routing, “the OMMA transmitter may use measnrement metrics fed back from
each RAT,” which include “channel quality metrics and the number of available
resources on the medivm ™ ie. information regarding bandwidth availabilities.
(EX1005, [0161]; EX1002, 7101.)

Petition at 27-28.

102. Figores 28 and 29, along with their associated descriptions, explain how
Chincholi collects feedback from each RAT for use by the Traffic Shaping Module.
Figure 28 shows that the OMMA layer includes an OMMA Controller, which
interfaces with each RAT to gather metries related to channel quality and the number
of available resources on the medinm. Specifically. via interface A2 in Figure 28,
“[a] BAT (e.g.. each RAT) may provide feedback metrics (2.g., a vector comprising
a value of serving rate, jitter, packet delay, and packet loss rate on its MAC) to the
OMMA Ceontroller 2000 per device (eg., WIRU or NT) per access category

supported at that RAT™ (EX1003 at [0205]).
103. The OMMA Controller includes a Feedback Device Classifier module

2930 (EX1005 at [0205]) The Feedback Device Classifier collects information
regarding the first and second transceiver resources and requirements via the “A27
interfaces shown in the diagram_ enabling thiz information to be fed back to the
ONMMA Scheduler. Specifically. “[a] RAT (e.g.. each RAT) may provide feedback
metrics (e.g., a vector comprizing a value of serving rate, jitter. packet delay, and

packet loss rate on its MAC) to the OMMA Controller 2900 per device (e.g.. WIRU

Figures 28, 29, and their associated descriptions describe how Chincholi
collects feedback from each RAT for the traffic shaping module. Figure 28 illustrates
how the OMMA layer includes an OMMA Controller, which interfaces with each
RAT to collect metrics regarding the channel quoality and number of resources
available on the medium. Specifically, nsing interface A2 in Figure 28, “[a] RAT
(2.g., each RAT) may provide feedback metrics (2 g.. a vector comprising a value of
serving rate, jitter, packet delay, and packet loss rate on its MAC) to the OMMA
Controller 2000 per device (e.g., WIRU or NT) per access category supported at
that RAT.™ (EX1003, [0205]; EX1002, 1102.)

Moreover, the OMMA Controller includes a Feedback Device Classifier
module 2020, [(EX1005, [0205)) The Feedback Device Classifier collects
information regarding the first and second transcerver resources/requirements over
the “A2” interfaces in the diagram above so that this information may be fed back
to the OMMA Scheduler. Specifically. “[a] BAT (eg.. each RAT) may provide
feedback metrics (2.g., a vector comprsing a value of serving rate, jitter, packet

delay, and packet loss rate on its MAC) to the OMMA Controller 2000 per device
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or NT) per access category supported at that BAT.” (fa'). In my opinion, a POSITA
would have recognized that the ability of the Feedback Device Classifier module
within the OMMA Controller to collect such feedback on a per-device, per-accezz-
category basis discloses the claimed “resource monitoring interface” of the "177
patent.

EX1002 99 109-111 (identical figure omitted).

(e.g., WIEL or NT) per access category supported at that RAT ™ (Id) A POSITA
would have recognized that the abality of the Feedback Device Classifier module of
the OMMA Controller to collect feedback per device, per access category supported
by each RAT discloses the “resource monitoring interface” as claimed by the "177
patent. (EX1002, 7103.)

Petition at 29-30 (identical figure omitted).

Grounds for
Unpatentability:

Claim 1(f)

g)  1[f]: wherein the processing interface is configured
to, after the circuitry has been connected to the
application interface and when the wireless
networking device is being nsed, and in a manner
transparent to any layer of the wireless networking
device above the processing interface, (a) request or

create (i) a first association between a recipient and
the first actual MAC and PHY interfaces, (ii) a
second association between the recipient and the
second actual MAC and PHY interfaces, and (iii) a
third association between the recipient and the third
actual MAC and PHY interfaces,
104. Inmy opinion Chincholi'Clegg discloses this limitation
105. “wherein the processing interface is configured to...in a manner
transparent to any layer of the wireless networking device above the processing
interface™: Chincholi discloses that its OMMA laver (ie.. the processing interface)
iz configured to operate transparently with respect to higher lavers. For example,
Chincholi states that “[tJhe OMMA layer may be transparent, in that it distributes
and'or combines packets from different RATs and forwards the packets to the IP
laver™ (EX1005 at [0192], [0126]). This contrasts with a “non-tranzparent™
configuration, in which the OMMA layer would “add[] additional headers at the
transmitter, and/or read[] and remove[] the headers at the recerver” (EX1005 at

[0126]).

EX1002 99 104-05.

g)  l|f]: wherein the processing interface is configured
to, after the circuitry has been commected to the
application interface and when the wireless
networking device is being used, and in a manner
transparent to any layer of the wireless networking
device above the processing interface, (a) request or
create (i) a first association between a recipient and
the first actual MAC and PHY interfaces, (ii) a
second association between the recipient and the
second actual MAC and PHY interfaces, and (jii) a
third association between the recipient and the third
actual MAC and PHY interfaces,

Chincholi’Clegg discloses this limitation. (EX1002, TY104-107.)

“wherein the processing interface is configured to...in a manner
transparent to any layer of the wireless networking device above the
processing interfuce”

Chincholi discloses that its OMMA layer (ie. processing interface) is
configured to cperate in a manner transparent to any higher laver. For example,
Chincholi disclozes that “tJhe OMMA layer may be transparent, in that it distributes
and/or combines packets from different RAT= and forwards the packets to the TP
layer™ (EX1005, [0192], [0126]) This is as opposed to a “non-transparent”
configuration in which the OMMA laver would “add[] additional headers at the
transmitter, and‘or reads and removes the headers at the recerver.” (EX1005, [0126];

EX1002, 7105)

Petition at 31.
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106. “fa) request or create (i) a first association between a recipient and

the first actual MAC and PHY interfaces, (ii) a second association between the
recipient and the second actual MAC and PHY interfaces, and (i) a third

association between the recipient and the third actual MAC and PHY interfaces”:
Chuncholi discloses techniques by which network terminsls and WIRUs may
discover one another using active and passive scanning procedures (EX1005 at
[0145]). Following an authentication process, Chincholi further discloses that
WTEUs may transmit a request to associate with one or more RATs of the network
terminal, and the network terminal may respond with an association response signal
either accepting or rejecting the request (EX1005 at [0149]). In my opinion, a
POSITA would have recogmized that these scanning and association procedures
disclose the ability of Chincholi's OMMA layer to request or establish a first,
second, and/or third association between a recipient and the respective first, second,
and third actual MAC and PHY interfaces.

107. When operating transparently with respect to higher lavers, Chincholi’s
OMMA laver manages the request, response. and creation of associations with
WTIRLUs. For example, Chincholi states that “association request/response frames
may be updated by the OMMA layer to include OMMA device discovery
parameters, for example, such as but not limited to OMMA modes, OMMA
schemes, OMMA packet distribution modes, ete” (EX1005 at [0127]). In my
opimion, a POSITA would have recognized that the OMMA layer's role in
requesting or creating associations between recipients and the actual MAC and PHY
interfaces is performed in a manner that is transparent to higher-level layers.
EX1002 99 106-07.

“fa) request or create (i) a first association between a recipient and
the first actual MAC and PHY interfaces, (i) a second association
between the recipient and the secomd actual MAC and PHY
interfaces, and (iii) a third association betwesn the recipient and the
third actual MAC and PHY interfaces”

Chincholi dizcloses techniques for network terminals and WTEUs to discover
one another nsing active and passive scanning procedures. (EX1005, [0145].) After
an authentication procedure, Chincholi dizcloses that WIRUs may transmit a
request to associate with one or more RATz of the network terminal and the network
terminal may provide an association response signal accepting or rejecting the
request of the WIRLL (EX1005, [0149].) A POSITA would have recognized these
scanning procedures disclose the ability of Chincholi’s OMMA layer to request or
create a first, second. and'or third association between a recipient and the first
second, and'or third actual MAC and PHY interfaces, respectively. (EX1002, 7106.)

When operating transparently with respect to higher layers, Chincholi’s
OMMA layer handlez the requestresponse and creation of associations with
WTEUs. (EX1003, [0127] (“[A]ssociation request'response frames may be updated
by the OMMA layer to include OMMA device discovery parameters, for example,
such as but not limited to OMMA modes, OMMA schemes, OMMA packet
distribution modes, etc.”) Thus, a POSITA would have recognized that the request
or creation by Chincholi's OMMA laver of associations between recipients and the
actual MAC and PHY interfaces would be performed in a manner transparent to
higher level layers. (EX1002 at T107.)

Petition at 32-33.
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Grounds for
Unpatentability:

Claim 1(g)

108. In my opinion, Chincholi/Clegg discloses this limitation Chincholi
teaches that WTs and WIRUs communicate with cne another over “channels ™
which are portions of a transceiver’s bandwidth availability. Specifically; Clunchol
states that “[tjhe NT and WTRU may communicate with each other over a single
radio frequency (RF) spectral band, for example, 2.4 GHz ISM band, or 5 GHz [SM
band. or TVWS band, or 60 GHz band, using a channel within the band or
aggregating multiple contiguous or noncontiguous channels™ (EX1005 at [1115])
Additionally, Chincholi explains that “[a]n 302.11 BaSedysten may operateina
time division duplexing (TDD) mode, for example. on a band over a single 20/40
MHz channel in the case of ISM band or a single 5/10/20 MHz channel in
television white space (TVWS) bamd using contiguous’non-contiguous carrier
aEgregation” (EX1005 at [0121]).

109. Chincholi also discloses identifying available bandwidth channels for
communication. The OMMA laver receives various forms of feedback information

from each RAT (EX10035 at [0123]). For example, “the OMMA transmitter may use

Chincholi'Clegg discloses this hmmtation. (EX1002, T7108-110.) Chincholi

teaches that NTs and WITRUs communicate with one another over “channels ™

%
é
g
%
%
I
1

configuous or noncontiguous channels™ (EX10053, [0118]: [0121] ("An 802.1 1

on a band over a single 20/10MH? channel in the case of ISM band or a singls|
#1020 MHz channel in television white space (TVWS) band using |
o EHOUS O COnliEUoUS CaTienAEEegation); sez also EX1002, 7108)
Chincholi also discloses identifying available bandwidth channels for
communication. The OMMA layer receives various feedback information from each
RAT. (EX1005, [0123]) For example, “the OMMA transmitter may use
measurement metrics fed back from each RAT,” which include “channel quality

metrics and the number of available resources on the medinum .~ (EX1005, [0161].)
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measurement metrics fed back from each RAT,” including “channel quality metrics
and the number of available rezcurces on the mediuvm™ (EX1005 at [0161]). Among
the available resources provided as part of this feedback are the “pumber of
channels” and the “channel bandwidth™ (ie., the width of each channel, such as
20/40 MHz in the case of the ISM band) (EX1005 at [0161]).

110. In my opinion, a POSITA would have understood that Chincholi’s
OMMA laver, by receiving from each RAT information regarding the number of
channels and the channel bandwidth, is effectively identifying “at least one first and
second portions of the first actual bandwidth™—ie . available channels or an
aggregation of multiple contiguous or non-contignous channels—within the first
actual bandwidth of the first wireless transceiver. A POSITA would have fisrther
understood that each identified bandwidth portion iz comprized of a number of
frequency carriers, which are a set of given resources for the identified channel.

EX1002 99 108-110.

Amongst the available resources provided as part of the feedback mformation are
the “number of channels™ and “channel bandwidth”™ (fe., the width of the channel,
such as 20/40 MHz in the case of the ISM band.) (EX1003, [0161]; EX1002, 1109.)

A POSITA would have vnderstood that the ability of Chincheli’s OMMA
layer to receive from each B AT a aumber of channels and channel bandwidth is an
identification of “at least one first and second portions of the first actual bandwidth™
(Le., available channels, or an aggregation of multiple contipuous or non-contiguous
channels) of the first actual bandwidth of the first wireless transcerver. (EX1002,
1110.)

A POSITA would have also understood that each identified bandwidth portion
iz comprised of a number of frequency carriers, which are a set of given resources

for the identified channel. (/)

Petition at 33-34.

Grounds for
Unpatentability:

Claim 1(h)

111. In my opinion, ChincholiClegg disclose this limitation A POSITA
would have understood that the plain meaning of a resource being “vnavailable™ in
the context of the “177 patent broadly encompasses scenarios in which resources are
erther partially or completely unavailable, or where a given resource has less

bandwidth availability than another. This interpretation iz consistent with the

) 1|h]: (c) evaluate whether any of the given resources
of the first identified actual bandwidth portion are
unavailable for communication,

Chincholi/Clegg disclose this limitation. (EX1002, 17111-116.) A POSITA
would have understood that the plain meaning of a resource being “pnavailable™ in
the context of the 177 patent broadly mnclodes resources that are partially or
completely vnavailable or that have less bandwidth availability than amother
resource. Indeed, during prosecution of the prior related “591 patent, the applicant

expressly stated in arguing patentability to overcome a prior art rejection that “[i]t 1s
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prosecofion history of the prior related "591 patent, in which the applicant explicitly
stated that “[iJt i applicant’s intention that these words [‘unavailable’ and
‘vnavailability’] refer to, for example, a partial or complete losz of certain
transcerver resources as well as a srtuation where a different band than the one
currently in use provides more bandwidth available for transmission™ (EX1017,
Ang. 8, 2023 Applicant Remarks).

EX1002 9§ 111.

applicant’s intention that these words [“unavailable™ and “unavailability™] refer to,
for example, a partial or complete loss of certain transceiver resources as well az a
situation where a different band than the one comently in use provides more
bandwidth available for transmission ™ (See EX1002 17111; EX1017, Aug 8, 2023
Applicant Remarks).

Petition at 34-35.

112, AsT discussed above for limitation 1[e], Chincholi discloses “feedback
based routing,” wherein the “number of available rezources on the medinm™ for each
RAT iz monitored and IP packets are distributed across the RAT: accordingly
(EX1005 at [0161]). For example, the OMMA layer may maintain a “RAT capability
databaze™ that stores the available RAT capabilities for an associated WTRU/MNT
(EX1005 at [0233]) and may “continuously update™ this information based en
feedback metrics (EX1003 at [0233]). In my opinien, a POSITA would have
understood that Chincholi's use of feedback metfrics to continuously monitor
available resonrces disclozes the capability to evaluate whether any given resources
within the first identified bandwidth portion are unavailable for commumeation.

EX1002 9§ 112.

As discussed above, see limitation 1[e]. Chincholi discloses “feedback based
routing” wherein the “number of available resources on the medinm™ of each RAT
iz monitored and IP packets are distributed across the RATs accordingly. (EX1003,
[0161].) The OMMA layer may. for example, maintain a “RAT capability database™
storing the available RAT capability for an associated WTRU/NT (EX1003, [0233],
and “continuously uvpdat[ing]” this information based on feedback metrics,
(EX1005, [233].) A POSITA would have understood Chincholi’s use of feedback
metrics to continuously monitor available resources to disclose the capability to
evaluate whether any given rezources of the first identified bandwidth portion are
unavailable for communication (EX1002, 7112

Petition at 35.

113. Moreover, evaluating the unavailability of given resources within the
first identified bandwidth portion is forther tanght by Clege. Clegg discloses a
technique for a muolti-band 802.11 device to “increase data throughput by

aggregating one or more of the available sub-channels for simultanecus use in

In addition, evaluating unavailability of given resources within the first
identified bandwidth portion iz further tanght by Clege. (EX1002, 7113.) Clegg
teaches a technique for a multi-band 802.11 device to “increase data throughput by

aggregating one or more of the available sub-channels for simultanecus use in

transmitting and recerving data™ (EX1009, 1:25-28.) To accomplish this, Clegg
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transmitting and receiving data” (EX1009 at 1:25-28). To facilitate this, Clegg
teaches the use of an “vltra-wideband tuner to evaluate the entire available spectrum
between several communication bands™ (EX1009 at 3:60-63). Specifically, an
80211 access point may “search across 1) available bands (e.g . the 2 4 GHz, 5 GHz,
and/or 60 GHz bands), and 2) sub-channels within each band. and measure
interference on a camer-by-camier basis across those bands and sub-channels™
(EX1009 at 4:5-9). Each carrier is then evaluated to determine whether imterference
iz “too high or above a threshold amount™ (EX1009 at 7:16-17). Based on this
evaluation, Clegg penerates a “channel map™ identifying available carriers across
entire bands or discrete sub-channels “so that a user can select subcarriers from

across those bands to form a cluster for commmunication™ (EX1009 at 7:19-22).

EX1002 9 113.

teaches the use of an “ultra-wideband tuner to evaluate the entire available spectrum
between several communication bands.” (EX1009, 3:60-63.) Specifically, an 802.11
access point may “search across 1) available bands (e.g., the 2.4 GHz, 5 GHz, and/or
60 GHz bands), and 2) sub-channels within each band, and measure interference on
a carrier-by-carrier basis across those bands and sub-channels ™ (EX1009, 4:3-9)
Each carrier is evaluated to determine whether interference is “too high or above a
threshold amounnt ™ (EX1009, 7:16-17.) Clegg can use thiz information to create a
“channel map” identifying the available carriers across entire communication bands
or discrete sub-channels “so that a user can select subcarriers from across those

bands to form a cluster for communication.™ (EX1009, 7:19-22.)

Petition at 35-36.

114. In my opinion, a POSITA would have understood Clegg’s carrier-by-
carrier evalnation of interference to disclose an evaluation of whether any of the
given resources of the first identified bandwidth portion are unavailable for
communication.

115. Furthermore, as I discussed above in Section V.A. a POSITA would
have been motivated to combine Clegg’s teachings about how to mitigate carrier-
specific interference into system of Chincholi. The sesulfing combination would:
implement Chincholi’s ability to dynamically allocate contiguous or non-contiguons
bandwidth chamnels along with Clegg’s ability to mitigate interference within

A POSITA would have understood Clegg’s carmier-by-carnier evaluation of
mterference to dizclose an evaluation of whether any of the given resources of the
first identified bandwidth portion are unavailable for communication. (EX1002,
114

For the reazons discuszed above, see Section VILA, a POSITA would have
been motivated to combine Clegg’s teachings about how to mitigate carrier-specific
interference into system of Chincholi. The resulting combination would implement
Chincholi’s ability to dynamically allocate contiguous or non-contiguous bandwidth
channels along with Clegg’s ability to mitigate interference within channels on a
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116. Thus, Chincholi’Clegg discloses evaluating the given resources of the

EX1002 99 114-16.

e (EX 1002, 115

for communication. (EX1002, T116.)

Petition at 36-37.

Grounds for
Unpatentability:

Claim 1(i)

117, Inmy opinion, Chincholi'Clegg discloses this limitation. Clegg teaches
that an 802.11 network terminal can use a first wireless transcerver to transmit a data
stream using only the subset of frequencies that are not unavailable for
point.

118. Specifically, after evaluating the interference levels of each carrier
across the available spectrum, Clegg teaches the capability to “notch out™ specific
OFDM subcarriers that experience an unduly high level of interference (EX1009 at
7:15-19). The remaining carriers—those spitable for communication—are then

Chincholi/Clegg dizclozes thiz limitation (EX1002. T117-121) Clegg
teaches the ability of an 802.11 nebwork ternuinal to vse a first wireless transceiver,
without requiring disassociation of the recipient from the access point. to transmit a
data stream using only the subset of frequencies that are not unavailable for
commumnication, (EX1002 7117.)

Specifically, after evalnating the interference levels of each carrier across the
available spectrum, Clegg teaches a capability for “notching out™ specific OFDM
subcarriers that suffer an unduly high amount of interference. (EX1009, 7:13-19.)
The remaiming carriers, which are spitable for communication, are selected to

comprize a “cluster of carriers for commupnication ™ (EX1009. 4:9-10.) The cluster
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selected to form a “cluster of carriers for communication™ (EX1009 at 4:9-10). This
cluster may include: 1) contiguous carriers in a single sub-channel, 2) contiguous
carriers spanning across more than one sub-channel, 3) discontinuons carriers in a
single sub-channel or 4) discontinuous carriers spanning across more than one sub-
channel™ (EX1009 at 4:11-15). In my opinion, a POSITA would have recognized
that Clegg’s selection of a cluster of carriers enables the transmission of the first data
stream using only the subset of frequencies—or given resources—within the first
identified bandwidth portion that are not unavailable.

EX1002 99 117-18.

of carriers may comprize: “1) contiguous carriers in a single sub-chanmel 2)
contiguous carriers spanhing across more than one sub-channel, 3) discontinuous
carriers in a single sub-channel, or 4) discontinnous carriers spanning acfoss mMore
than one sub-channel ™ (EX1009, 4:11-15.) A POSITA would have recognized that
Clegg’s selection of a cluster of carriers enables transmission of the first data stream
using only the subset of frequencies/given resources of the first identified bandwidth

portion that are niot unavailable, (EX1002, 7118.)

Petition at 37-38.

119. Thus, in my opinion, the Chincholi'Clegg combination would not
“require” disassociation of a recipient from any of the MAC and PHY interfaces
during the bandwidth management operations described above.

120. It iz forther my opinion that a POSITA would have recognized the
desirability of implementing Chincholi in combination with the teachings of Clegg
to enable transmizsion of the first data stream to the recipient without requiring
disassociation from either or both first and second actual MAC and PHY interfaces.
For example, in the context of 802.11 systems—where each associated terminal 15
assigned a unique association identifier (“AID™}—at was well known that avoiding
dizassociation after initial associafion was desirable, as repeatedly re-establizhing
associations was inefficient and disruptive. (EX1008 (U.S. Patent No. 8.379,868)

(“Wang™) at 24:42—43 (“This approach 15 undesirable can be blunt and can dizropt

The Chincholi/Clegg combination would not “require” disassociation of a
recipient from any of the MAC and PHY interfaces duning the bandwidth
management operations deseribed above. (EX1002, 7119.)

Indeed, a POSITA would have recognized the desirability of implementing
Chincholi combined with the teachings of Clegg to transmit the first data stream to
the recipient without requiring “disassociation” of the recipient from either or both
of the first and second actual MAC and PHY interfaces. For example, in the field of
802.11 systems—where each associated terminal iz assigned a unique association
wdentifier (“AID}—it was well-known that avoiding disassociation after imitial
disruptive. (EX1002, §120; see alse EX1008 (U.S. Patent 9.379.868) (“Wang™) at
24:42-43 (“This approach is undesirable, can be blunt and can dismupt the on-going

services (e.g., requires disassociation), at 24:37-62 (“The lack of update/change of
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the on-going services (e.g., requires disassociation)™); id at 24:57-62 (“The lack of
update/change of the AID values . . . after an initial ATD assignment 13 inherently
inflexible and can prevent the realization [of] power sawving, among other
considerations, that an wvpdate/change of the AID values can provide.™)).
Recognizing this issue, Wang described techniques in a multiple transceiver/MIMO
system for updating a recipient’s ATD through system-level interactions—without
requiring disassociation of the wireless device from the access point (fd. at 24:63—
25:57).

121. Considering this background art, in my opinion, a POSITA would have
recognized that, in implementing the Chincholi/Clegg combination, it would be
desirable to incerporate known dynamic ATD) reassignment techniques in order to
avoid disassociation of recipients during operation—incinding throughout any
process of reallocating tramsceiver, channel and'or bandwidth resources to a
recipient.

EX1002 9 119-121.

the AID values . _ . after an initial ATD assignment i3 inherently inflexible and can

channel, and/or bandwidth resources to a recipient. (EX1002, T121.)

Petition at 38-39.

Grounds for
Unpatentability:

Claim 1())

k)  1[j]: (e) identify at least one first portion of the second
actual bandwidth of the second wireless transceiver,
the identified at least one first portion of the second
actual bandwidth of the second wireless transceiver
comprising a set of given resources,

122. Limitation 1[j] is identical to limitation 1[g] except it relates to the
second Twireless transceiver instead of the first As such. it is my opinion that a
POSITA would have recognized from the analysis in limitation 1[g] that the
Chincholi/Clegg combination discloses this limitation

EX1002 9 122.

wireless transceiver instead of the first A POSITA would have recognized from the
analysiz in limitation 1[g] that the Chincholi/Clegg combination discloses this
limitation! (EX1002, 7122))

Petition at 39.
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Grounds for
Unpatentability:

Claim 1(k)

POSITA would have recognized from the analysis in limitation 1[h] that the

Chinchioli/Clegs hination discl this limitati

wireless transceiver instead of the first. A POSITA would have recognized from the
analysis in limitation 1[h] that the Chincholi/Clegg combination discloses this

limitation. (EX1002, 7123.)

EX1002 9 123. .
Petition at 40.

Grounds for m)  1[)]: (g) use the second wireless transceiver to receive m)  1[I]: () use the second wireless transceiver to receive
Unpatentability: a second data stream from the recipient, without a second data stream from the recipient, without
requiring disassociation of the recipient from any of requiring disassociation of the recipient from any of

Claim 1(1) the first, second and third actual MAC and PHY | the first, second and third actsal MAC and PHY
interfaces, using a subset of frequencies | interfaces, using a subset of frequencies

corresponding to only the given resources of the first. corresponding to only the given resources of the first

bandwidth portion of the second wireless transceiver bandwidth portion of the second wireless transceiver
that are not unavailable for communication to that are not unavailable for communication to

thereby at least partially satisfy a wireless bandwidth thereby at least partially satisfy a wireless bandwidth

requirement associated with the second data stream; requirement associated with the second data stream;

and and

124. In my opinion, Chincholi/Clegg discloses this limitation Iifiitation Chincholi/Clegg discloses this limitation. (EX1002, 77124-129.) Lisitation

1[1] is identical to limitation 1[{] except it relates to the second wireless transceiver | 1[1] is identical to limitation 1[i] except it relates to the second wireless transceiver

instead of the first and relates to data reception as opposed to data transmission. Ax | jnstead of the first and relates to data reception as opposed to data transmission. As

such, as I discussed above in limitation 1[i], Chincholi/Clegg disclose using only
those fransceiver resources that are not unavailable to satisfy an application
bandwidth requirement.

EX1002 9 124.

discussed in limitation 1[i]. Chincholi/Clegg disclose using only those transceiver
resources that are not unavailable to satisfy an application bandwidth requirement.

(EX1002, 124)

Petition at 40-41.
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125. Moreover, the techniques disclosed in Chincholi and Clegg are equally
applicable to the reception of a data stream| In addition to managing the transmission
of an IP flow from its transceivers, Chincholi deseribes how the OMMA layer
enables the management of transcerver resources for recerving an IP flow. For
example, Figure 3 illustrates a bidirectional data flow between the actual MAC layer
and the OMMA layer via links “A1” and “A2." indicating that the OMMA layer
facilitates both uplink and downlink communication. (EX1003, at FIG.3):

EX1002 q 125 (identical figure omitted).

Meoreover, the techniques of ChincholiCleggz are equally applicable to
reception of a data stream. In addition to managing the transmission of an IP flow
from its transceivers, Chincholi dizeloses how its OMMA layer enables management
of the transceiver resources to receive an IP flow. (EX1002, T125)) Figure 3, for
example, depicts a two-way data flow between the actual MAC layer and the
OMMA layer on links “A1" and “AZ" (EX1005, FIG. 5

Petition at 40-41 (identical figure omitted).

126. Further, Table 1 of Chincholi describes the “Al™ and “A2” links in
Figure 5 as supporting both “Incoming™ and *“Outgoing” MAC service data units
(MSDUz). (EX1003 at [0138]). Chincholi explains that the OMMA layer agpregates
bandwidth across multiple RATs in a manner transparent to higher layers, allowing
it to either “distribute[]” or “combine[]” packets from different RATs. (/<) In my
opinion, a POSITA would have understood that the OMMA layer's ability to
“combine”™ packets refers to the agpregation of simultanecusly received packets
across multiple RATs from a single [P flow before forwarding them to the IP layer.

127. Inmy opinion a POSITA would have also recognized that Chincholi’s
system may be implemented to simultanecusly transmit the first data stream using
the first transceiver while receiving the second data stream using the second
transcerver. Because Chincholi’s architecture supports the use of multiple
antenna/RF front-end pairs. each operating on a distinct frequency band. (EX1005
at [0136]), in my opinion. a POSITA would have nnderstood that the system can be
configured to support simmltaneous fransmission and reception across separate
transceivers.

EX1002 99 126-27.

Further, Table 1 of Chincholi describes the “A17” and “A2" links of Figure 5
as involving both the “Incoming™ and “Outgoing™ MAC MSDUs (MAC service data
wnits). (EX1005, [0138].) Indeed, Chincholi describes that the OMMA layer

aggregates bandwidth across multiple RATs, in a manner transparent to higher
levels, to either “distribute]]” or “combine[[” packets from different RATs. (Jd) A
POSITA would have understood the ability of the OMMA laver to “combine”
packets relates to combimng simultanecusly recerved packets across multiple BATs
from a single IP flow prior to transmission up to the IP layer. (EX1002, T126.)

A POSITA would have also recognized that the ability to implement
Chincholi’s system to simultanecusly transmit the first data stream using the first
transcerver and recerve the second data stream using the second transceiver. Because
Chincholi’s system is capable of implementing multiple antennaRF pairs, each
operating on a different specific frequency band (EX1003, [0136]), a POSITA would
have recogmized the ability to implement Chincholi as a simultaneons transmit and
receive system. (EX1002, 7127).

Petition at 41-42.
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128 Operating a multi-transceiver system such as Chincholi’s to
simultaneously transmit from one transceiver and recerve from another was well
known and, in my opinion, obvious to a POSITA at the time of the "177 patent. This
is illustrated, for example, in background reference U.S. Patent No. 10,567,147
("DiFazio™) (EX1010). DiFazio explains that a “foll duplex™ system is one that
transmits and receives a radio frequency (BF) signal simultaneously. (EX1010 at
1:24-26). This is most commonly implemented using Sfrequency division duplexing
(FDD). where the Tx and Rx bands may be sufficiently separated in frequency such.
that filters can adequately attenuate any energy from the Tx signal that would leak
into the Bx signal path and otherwise corrupt the Rx signal and prevent proper
operatica™ WENIN0 at 1:26-31; see abo id ar 16:51-467, 17:48-18:23).
Additionally, DiFazio discloses a “full duplex single channel™ (FDSC) capability,
wherein a base station may simultaneously transmit and receive data streams within
a single frequency channel (EX1010 at 13:31-56).

EX1002 4 128.

Operating a multi-transceiver system like Chincholi to simultaneously
transmit from one transcerver and recerve from another was well-known and obvious
to a POSITA at the time of the patent (EX1002, 7128 This iz explained, for
example, in background reference U.S. Patent 10,567,147 (“DiFazio™) (EX1010).
DiFazio. teaches that a “full duplex™ system is one that transmits and receives the
radio frequency RF signal simultaneously. (EX1010, 1:24-26.) This is most often
accomplished by implementing “frequency division duplexing (FDD) where the Tx
and RX bands may be sufficiently separated in frequency such that filters can
adequately attennate any energy from the Tx signal that would leak into the Rx signal
path and otherwise corrupt the Rx signal and prevent proper operation. ™ (EX1010,
1:26-31; see alvo id, 16:51-67, 17:48-18:23.) Additionally, DiFazio teaches a “full
duplex zingle channel™ (FDSC) capability, wherein a base station may even
simultaneously transmit and recerve data streams in a single frequency channel
(EX1010 13:31-56.)

Petition at 42-43.

129. In my opinion, a POSITA would have been motivated to implement
simultaneous transmit-and-receive functionality into the system tanght by Chincholi
in erder to improve network efficiency and throughput. As DiFazio explains, the use
of foll duplex single channel (FDSC) capability can yield up to a T0% increase in
throughput compared to conventional half-duplex systems. (EX1010 at 16:28-30).
To the extent such functionality is not explicitly disclosed by Chincholi, in my
opimion, implementing  simultanecus  transmit-and-receive capability  within
Chincholi’s architecture would have been technologically feasible and could have
been accomplished in a straightforward manner with a reasonable expectation of

SUCCERE.

A POSITA would have been motivated to implement a simultaneous transmit
and receive functionality into the system taught by Chincholi to achieve greater
network efficiency and throughput (EX1002, 9129 As DiFazio teaches, for
example, the ability to simultaneously transmit and recerve using FDSC can achieve
70%% greater throughput as compared to conventional half-duplex systems. (EX1010
16:29-30.) To the extent not explicitly disclozed by Chincholi, implementing a
simultanecus transmit and receive functionality into its disclosed system would have
been technologically feasible and could be accomplished in straightforward manner
with a reasonable expectation of success, (EX1002, 7129.)

Petition at 43.
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EX1002 9 129.

Grounds for
Unpatentability:

Claim 1(m)

n)  1[m]: wherein, after the circuitry has been connected
te the application interface and when the wireless
networking is being used, the wireless networking
device's utilization of the first available bandwidth
portion of the first wireless tramsceiver does not
prevent any wireless networking device from
utilizing a range of frequencies corresponding to the
remaining portion of the bandwidth availability of
the first wireless transceiver for data transmission or
reception purposes at the same time that the first
bandwidth portion is being wused for data
transmission purposes; and

130. In my opinion, Chincholi/Clegg discloses this limitation. Chincholi
dizcloses examples of “multi-WTRU multi-IP flow cases.™ (EX1003 at [0328]). For
instance, Chincholi states that “[a] system may comprise multiple WTRUs, a single
NT, and multiple TP flows from the NT to one or more WTRUz" (f4). This
configuration is illustrated. for example. in Figure 3.

EX1002 q 130 (identical figure omitted).

n)  1[m]: wherein, after the circuitry has been connected
to the application interface and when the wireless
networking is being used, the wireless networking
device's ufilization of the first available bandwidth
portion of the first wireless tramsceiver does mot
prevent any wireless mnetworking device from
utilizing a range of frequencies corresponding to the
remaining portion of the bandwidth availability of

the first wireless transceiver for data transmission or
reception purposes at the same time that the first

bandwidth portion is being used for data
transmission purposes; and

Chincholi/Clegg discloses this limitation. (EX1002. T7130-133.) Chincholi
discloses examples of “multi-WTRU multi-IP flow cases.” (EX1005. [0328].) For
example, “[a] system may comprise mudtiple WTRUs, a single NT, and multiple IP
flows from the NT to one or more WITRUs.” (EX1003, [0328]) This is disclosed,

for example in Figure 3. (EX1002, 7130.)

Petition at 43-44 (identical figure omitted).

131. To manage data flows for multiple WTRUs, Chincholi teaches
techniques for queuing packets based on their access categories and/or WIRU
addresses, and for optimizing the distribution of packets from multiple streams
across multiple RATs. (EX1005 at [0351]-{0356]). For example, Chincholi
discloses that the MAC layer of a given transceiver may implement mulfiple |
transmission buffers. denoted Q<sub>1k</sub>, where 1" identifies the WIRU for
which a group of packets is intended, EdkT Tefers fothe TP flow associated with
that Sroupof packets! (EX100S at [0352]).

EX1002 § 131.

To manage data flows for multiple WTRUs, Chincholi teaches techniques for
queuing packets according to their access categories and/or WIRU addresses and
optimizing the distribution of packets of multiple streams for multiple WIRUs
across multiple RATs. (EX1005. [0351]-[0356].) For example. Chincholi discloses
a MAC layer of a given transceiver may implement multiple transmission buffers,
denoted Qu. where “i” refers to the WTRU for which a group of packets is
designated and “k” refers to the TP flow associated with the group of packets.
(EX10051 [352]: EX1002_ 9131)

Petition at 44.
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132, Chincholi further discloses that utilization of available transceiver
bandwidth by one WTRU does not preclude other WIRUs from simultaneously
using remaining portions of that bandwidth. As discussed above. Chincholi’s|
OMMA layer receives feedback metrics from each RAT. (EX1005 at [0161]).
Among these metrics 15 the “MAC Type.” which may indicate, for example,
“OFDMA™ (id.; Table 2). OFDMA—Orthogonal Frequency Division Multiple
Access—is a well-known wireless communication technique in which available
‘bandwidth 1s divided into smaller subcarriers (i.e., frequency ranges). which are then
allocated to different users. These subcarriers are orthogonal in the sense that they
do not mterfere with one another when transmitted simultaneously. In my opmion.
a POSITA would have recognized that the use of OFDMA techniques enables
multiple WIRUs to access different portions of the transceiver bandwidth
concurrently and without mutual interference.

EX1002 9 132.

Chincholi further discloses how utilization of the available transceiver
bandwidth for one WTRU does not prevent other WTRUs from utilizing a range of
frequencies corresponding to the remaining transceiver bandwidth at the same time.
As discussed above, Chincholi’s OMMA layer receives feedback mefrics from each
RAT! (EX1005; [0161].) Amongst the feedback metrics are the “MAC Type.” for
example “OFDMA "~ (/d, [0161], Table 2.) OFDMA stands for “Orthogonal
Frequency Division Multiple Access,” which was a known wireless communication
technique for dividing an available bandwidth into smaller subcarrers (ie
frequency ranges) which are then allocated to different users. (EX1002, ¥132.) These
subcarriers are described as orthegonal because they do not interfere with each other
when simultaneously transmitted. A POSITA would have recognized that OFDMA
techniques would allow multiple WTRUs to access different channels of the
transceiver resources simultaneously and without interference. (7d)

Petition at 45-46.

133. Because Chincholi’'s RATs may provide feedback to the OMMA
indicating that they are operating as an OFDMA MAC Type, in my opinion, a
POSITA would have recognized that Chincholi discloses the capability for multiple
WTRUs to simultaneously utilize different portions of a transceiver's available
bandwidth.

EX1002 4 133.

Because Chincheli’s RATs may provide feedback to the OMMA indicating
that they are operating as an OFDMA MAC Type, a POSITA would have recognized
that Chincholi discloses the capability to allow multiple WTRUs to simultaneousty
utilize different portions of a transceiver’s available bandwidth. (EX1002, 7133

Petition at 46.
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Grounds for
Unpatentability:

Claim 1(n)

o)

1[n]: wherein, after the circuitry has been connected
to the application interface and when the wireless
networking is being used, the wireless networking
device's utilization of the first available bandwidth
portion of the second wireless transceiver does not
prevent amy wireless networking device from
utilizing a range of frequencies corresponding to the
remaining portion of the bandwidth availability of
the second wireless transceiver for data transmission
or reception purposes at the same time that the first
bandwidth portion is being used for data reception
purposes.

134. Limitation 1[n] is identical to limitation 1[m] except it relates to the

EX1002 9 134.

second wireless transceiver instead of the first. As such, it is my opinion that a
POSITA would have recognized from the analysis in limitation 1[m] that the

Chincholi/Clegg combination discloses this limitation.

o)  1[n]: wherein, after the circuitry has been connected
to the application interface and when the wireless
networking is being used, the wireless networking
device's utilization of the first available bandwidth
portion of the second wireless transceiver does not
prevent any wireless networking device from
utilizing a range of frequencies corresponding to the
remaining portion of the bandwidth availability of
the second wireless transceiver for data transmission
or reception purposes at the same time that the first
bandwidth portion is being used for data reception
purpases.

Limitation 1[n] is identical to limitation 1[m] except it relates to the second
wireless transceiver instead of the first. A POSITA would have recognized from the
analysiz in linitation 1[m] that the Chincholi’'Clegg combination discloses this
limitation. (EX1002, §134.)

Petition at 46.
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