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| Section/Topic |

Almeroth Declaration (EX1002)

Petition re: ’591 Patent

Grounds for
Unpatentability:

Overview and
Motion to
Combine

VI. Chincholi In Combination With Riggert Renders Claims 1-26 Obvious’

A.  Overview and Motivation to Combine

68. In my opinion, Chincholi in combination with Riggert renders claims
1-26 obvious. As discussed in more detail below.| Chincholi teaches the same
architecture as the 591 patent, including a wireless networking device with multiple
transceivers, each having actual MAC and PHY interfaces. Chincholi uses a single
“Opportunistic Multiple-Medium Access Control (MAC) Aggregation layer.”
positioned above the actual MAC-PHY layers of each transceiver, to aggregate
available bandwidth portions to efficiently meet the requirements of data streams
from one of more applications! (EX1005 at [0122-0123])

EX1002 9 68.

VII. GROUND: Chincholi In Combination With Riggert Renders Claims 1-
26 Obvious'

A.  Overview and Motivation to Combine

Chincholi in combination with Riggert renders claims 1-26 obvious. (EX1002
at 768-74.) S HiScUSEEd) i) HoTe) defaill below Chifichioli feaches) flis) Same|
architecture as the "591 patent. including a wireless networking device with multiple
transceivers, each having actual MAC and PHY interfaces. (Jd) Chincholi usesa
single “Opportunistic Multiple-Medium Access Control (MAC) Aggregation
layer.” positioned above the actual MAC-PHY layers of each transceiver, to
aggregate available bandwidth portions to efficiently meet the requirements of data.
streams from one or more applications. (EX1005 at [0122-0123])
Petition at 10.

69.  Chincholi expressly discloses receiving, at the OMMA layer, feedback
information regarding bandwidth availability on a per-transceiver basis and feeding
that information back to the OMMA layer's virtual MAC function. (EX1005 at
[0137].) Because Chincholi already discloses a partial virtualization of the MAC
function at the OMMA layer. a POSITA would have been motivated to leverage this
virtualization at the OMMA /transceiver interfaces to further increase flexibility in
fhelsysteiml Specifically, in my opinion, rather than implement static (and limited)
interfaces between Chincholi’'s OMMA layer and each RA—i e, each network
protocol stack and associated transcerver—a POSITA would have recognized the
opportunity to implement “virtual PHY  interfaces. By 2013, virtualization was a
well-understood and widely used tool in computing. A POSITA would have
recognized that applying virtualization at the OMMA/transceiver interface—by
adding one or more virtual PHY interfaces—would have been a straightforward

extension of Chincholi’s basic architecture and system design.

Chincholi expressly discloses receiving. at the OMMA layer, feedback
that information back to the OMMA layer’s virtual MAC function. (EX1002 &t 169;
see also EX1005 at [0130)) Because) Chiinchioli already) discloses| & partial
virtualization of the MAC function at the OMMA layer, a POSITA would have been.
motivated to leverage this virtualization at the OMMA /fransceiver interfaces to.
fortherincrease flexibility inthesystem (EX1002 at 69.) Specifically, rather than
mmplement static (and limited) interfaces between Chincholi’s OMMA layer and
each RAT. a POSITA would have recognized the opportunity to implement “virtual
PHY™ interfaces.

Petition at 11-12.
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| Section/Topic |

Almeroth Declaration (EX1002)

Petition re: ’591 Patent

EX1002 9 69.

70. Providing a “virtualized”™ PHY interface between the OMMA layer and
the RATs in Chincholi would have been particularly beneficial in implementing an
802.11-based system. This is because implementing virtualized PHY interfaces
would allow the system to accommodate communication channels with wireless
devices that may operate using various different generations of the 802.11 standards.
(EX1005 at [0134] (teaching that “[a] Wi-Fi RAT may be a IEEE802.11n RAT. a
IEEE802.11ac RAT. a [EEE802.11af RAT. etc.”).) Virtualization of the physical
interface for this purpose is taught. for example. in background reference U.S. Patent
Application 2009/0141691 (Tain™). (See EX1007 at [0034-0037]). A POSITA
would have recognized that virtualizing the interfaces between Chincholi’s OMMA
layer and individual RATs would result in a flexible and “reconfigurable™ PHY
interface that could be used to match the different needs of potential recipient devices
adEworkE (EX1007 (Jain) at [00331.).

71. A POSITA would have understood that one way of implementing
virtualized PHY interfaces to further enhance Chincholi is taught in Riggert. Riggert
teaches a “bondable virtual interface™ which provides a virtualized, flexible interface
to the actual PHY interfaces that can be used generically and thus easily substituted
across differently configured PHY interfaces in the system. (EX1006 at [0065].)

EX1002 9 70-71.

Providing a “virtualized” PHY interface between the OMMA layer and the
RATs in Chincholi would have been particularly beneficial in implementing an
802 11-based system. This is because implementing virtualized PHY interfaces
would allow the system to accommodate communication channels with wireless:
devices that may operate using various different generations of the 802.11 standards.
(EX1002  §70; see also EX1005 at [0134]) (ieaching han S[a) WiEi RAT sy be
a IEEE802.11n RAT, a IEEE802.1lac RAT. a IEEE802.1laf RAT. etc™))
Virtualization of the physical interface for this purpose is taught. for example. in
background reference U.S. Patent Application 2009/0141691 (“Jain™). (See EX1007
&f] [0033=00371); (EX1002 at 970). AN POSITAY fwould) havel fecognized) fiat
virtualizing the interfaces between Chincholi’'s OMMA layer and individual RATs
would result in a flexible and “reconfigurable™ PHY interface that could be used to.
match the different needs of potential recipient devices and networks. (EX1002 at
970; see also EX1007 (Jain) at [0033].).

A POSITA would have understood that one way of implementing virtualized
PHY interfaces to further enhance Chincholi is taught in Riggert. (EX1002 at §71.)
Riggert teaches a “bondable virtual interface™ which provides a virtualized. flexible
interface to the actual PHY interfaces that can be used generically and thus easily
substituted across differently configured PHY interfaces in the system. (EX1006 at
[0065].)

Petition at 12-13.
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| Section/Topic |

Almeroth Declaration (EX1002)

Petition re: ’591 Patent

72. A POSITA would have been motivated to modify Chincholi according
to the teachings of Riggert’s “virtual PHY " to improve the system of Chincholi. The'
references both arise in the same field of endeavor and are similarly addressed to.
increasing bandwidth efficiency and throughput in multi-transceiver, wireless
communication networks. (EX1005 at [0002] ("Wireless technologies have been
demanding higher data throughput rates and lower latencies™); EX1006 at [0004]
(“In the field of data streaming in a network, there is a problem in that data streaming
from a sending endpoint fo a recipient endpoint may be detrimentally affected by
limited network bandwidth . . . 7)) Both references address 802.11 type systems
specifically. (See, e.g.. EX1005 at [0138]; EX1006 at [0057].) Riggert’s “bondable.
virtual interface” would improve the system of Chincholi by providing a flexible,
universal interface between the OMMA layer and the actual transceiver resources.

(EX1006) &t [0065] (-“The) bondable virtual interfices 236 and 336 conform to) an
interface, which allows them to be used generically in the framework™)) The
O S o v e S ] i Al e T PRI FerGl a1
B S e ——
that cannot be achieved alone by Chincholi’s system. This combination would allow
Chincholi’s system to operate seamlessly with a wider variety of recipient devices,
potentially operating on different versions of the 802.11 standards.

EX1002 9 72.

A POSITA would have been motivated to modify Chincholi according to the
teachings of Riggert’s “virtual PHY ™ to improve the system of Chincholi. (EX1002
at ©72.) The references both arise in the same field of endeavor and are similarly
addressed to increasing bandwidth efficiency and throughput in multi-transceiver,
wireless communication networks. (EX1005 at [0002] (“Wireless technologies have
been demanding higher data throughput rates and lower latencies™); EX1006 at
[0004] (“In the field of data streaming in a network. there is a problem in that data
streaming from a sending endpoint to a recipient endpoint may be detrimentally
affected by limited network bandwidth ... 7).) Both references address 802.11 type
systems specifically. (See, e.g.. EX1005 at [0138]: EX1006 at [0057]) Riggert's
“bondable virtual interface™ would improve the system of Chincholi by providing a
flexible, universal interface between the OMMA layer and the actual transceiver
fesources!  (EX1002 at 72; EX1006 at [0065] ("The bondable virtual
mterfaces 236 and 336 conform to an interface. which allows them to be used
generically in the framework.”).) The combined system would improve Chincholi
by providing a universal interface between the OMMA controller and sets of
potentially differently configured RATs, a benefit that cannot be achieved alone by

Chincholi’s system. (EX1002 at 172} This combmnation would allow Chincholi’s

o op lessly with a wider variety of recipient devices operating on

by

different versions of the 802.11 standards. (Jd.)

Petition at 13-14.
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| Section/Topic |

Almeroth Declaration (EX1002)

Petition re: ‘591 Patent

73. Inmy opinion, implementing Riggert’s virtualized PHY interfaces mnto
Chincholi would have been straight-forward, requiring no more than the exercise of
ordinary skill in the art. given that Chincholi already contemplates a virtualization
of the MAC function at the OMMA layer. A POSITA would have been well aware
of wvirtualization as a general technique in computing by 2013 and, given the
guidance provided by Riggert in combination with the architecture of Chinchol,
would have understood how to implement virtualized PHY interfaces to extend
Chincholi’s basic architecture and system. In my opinion. based on the above, a
POSITA would have recognized that the combination could be accomplished with a
reasonable expectation of success.

74. In the analysis below, I refer to the combined prior art system as
ChincholiRiggert.

EX1002 9 73-74.

Implementing Riggert’s virtualized PHY interfaces into Chincholi would be
straight-forward. requiring no more than the exercise of ordinary skill in the art.
given that Chincholi already contemplates a virtualization of the MAC function at
the OMMA layer. (EX1002 at 773.) Based on the above, a POSITA would have
recognized that the combination could be accomplished with a reasonable
expectation of success. (Jd.)

In the analysis below, the combined prior art system will be referred to as
ChincholiRiggert.

Petition at 14.

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

Almeroth Declaration (EX1002)

Petition re: ’591 Patent

Grounds for
Unpatentability:

Preamble

B. Limitation-By-Limitation Analysis
1. Claim 1
a) 1 [pre]: A wireless networking device, comprising:

75.  Inmy opinion, and fo]the! exient limiting ) Chincholy/Riggert discloses
the preamble of claim 1. Chincholi discloses a system of wireless networking
devices configured “to manage multiple radio access technology (RAT) interfaces™
and “enable opportunistic RAT selection and aggregation for sending data traffic
over the RAT interfaces.” (EX1005 at [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 ransmit/receive unit
(WITRT) . . . may communicate over multiple parallel paths.” (EX1005 at [0002].)

76. Chincholi discloses that a network terminal ("NT™), such as an access
point, or a wireless transmit/receive unit ("WTRU™) “may be configured to work in
an infrastructure mode or an adhoc mode. for example, in an IEEE802.11 based Wi-
Fi system.” i.e.. both are a wireless networking device. (EX1003 at [0115])

EX1002 99 75-76.

B. Limitation-By-Limitation Analysis
1. Claiml
a)  l[pre]: A wireless networking device, comprising:

To the extent limiting, Chincholi/Riggert discloses the preamble of claim 1.
(EX1002 at 975.) (Clhifcholi discloses) & system) of Wireless) Astworking) devices)
configured “to manage multiple radio access technology (RAT) interfaces™ and
“enable opportunistic RAT selection and aggregation for sending data traffic over
the RAT interfaces.” (EX1005 at [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 ransmit/veceive unit
(WIRU) . .. may communicate over multiple parallel paths.” (EX1005 at [0002].)

Chincholi discloses that a network terminal (“NT7), such as an access point,
or a wireless transmit/receive unit (“WTRU™) “may be configured to work in an
infrastructure mode or an adhoc mode, for example, in an [EEE802.11 based Wi-F1
system.” i.e.. both are a wireless networking device. (EX1003 at|[0115]): EX1002
at 76.)

Petition at 15.
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| Section/Topic |

Almeroth Declaration (EX1002)

Petition re: ’591 Patent

Grounds for
Unpatentability:

Claim 1(a)

l

77.  Inmy opinion, ChincholiRiggert discloses this limitation.

S “application interface being associated with a first application ...
providing, when the wireless networking device is being used, ... a first data
stream”; Chincholi discloses that “[u]sing multiple RATs simultanecusly may
provide the benefit of increased bandwidth for an application (s.g.. an [P flow) as.
well as increased reliability.” (EX1005 at [0191]) The first data stream of a first
application is referred to as an “IP flow.” (EX1005 at [0132] ("4 single IP flow
may refer to a stream of IP packets belong to a particular application.”).) ln an
802.11 embodiment (Figure 3), [P packets associated with an application data stream
come from or are destined to an IP layer 504, and thus the [P flow (ie. first data
stream:) is provided by the application when the wireless networking device is being
used, (EX1003 at [0138], Table 1 ("5” interface is for “Incoming/Outgoing [P
Packets™).) The “[S]” interface from the IP layer for the [P stream is therefore an.
application interface associated with a first application.

EX1002 99 77-78 (identical figure omitted).

requirement:’

“application interface being associated with a first application ... providing,
when the wireless networking device is being used, ... a first data stream”:
Cluncholi discloses that “[u]sing multiple RATs simultanecusly may provide the.
benefit of increased bandwidth for an application {e.g. an IP flow) as well as
ificTeased] eliabilitin (EXI005) & [0190); EX1002 at 1Y77-81.) [T firss dafa
stream of a first application is referred to as an “IP flow.™ (EX1003 at [0132] ("4
single IP flow may refer to a stream of IP packets belong to a particular
application.”).) Inan 802.11 embodiment (Figure 5), IP packets associated with an
application data stream come from or are destined to an IP layer 504, and thus the
IP flow (ie. first data stream) is provided by the application when the wireless
networking device is being used. (EX1005 at [0138], Table 1 ("S” interface is for
“Incoming/Outgoing IP Packets”)) The “[S]” interface from the IP layer for the [P
stream is therefore an application interface associated with a first application.
(EX1002 at 778.)

Petition at 16.
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| Section/Topic |

Almeroth Declaration (EX1002)

Petition re: ’591 Patent

79. “application interface commected to a processing interface™:
Chincholi further discloses that its “application interface” iz conmected to a
“processing interface” Chinicholi] teaches| an "Opportunistic| Mulfiple-Mediini|
Access Control (MAC) Aggregation (OMMA) layer” (EX1005 at [0003]) A
POSITA would have understood that the plain meanings of “interface” and “layer™
in the| context of the "591 patent are congruent, which is vnderscored by the)
specification describing layers having the same functionalify as the claimed
interfaces, and the prosecution history, where Applicant interchangeably used the
femmslayer and interface o descrbeFigurent (EXX1004, Aug. 8, 2023 Applicant
Remarks; Sep. 28, 2023 Applicant Remarks). The OMMA layer is a common|
layer'module between the [P layer/module and the multiple RAT layers'modules.
(EX1005 at [0137]; see also id at [0120] (“[T]he single thin software layer may
enable one RAT o operate over industrial scientific medical (ISM) and another RAT

enabling a dual RAT aggregation device ina 802.11n network is shown in Figure 5:

50 ThelP layer is connected to the OMMA layer and provides [P packets
it EREIONIVIISFEFBroeessas (EX1005 at [0137].) The OMMA “may allow for
enhanced throughput and reduced latency for a single IP flow.™ (EX1005 at [0120].)
The OMMA layer is therefore a processing layer, which processes IP packets and
provides an interface between the IP layer and actual MAC lavers, i.e., a processing
interface.

81. “first application ... having a first wireless bandwidth requirement™
Chincholi teaches “a bandwidth requirement for an TP flow.” (EX1005 at [260] )
EX1002 99 79-81 (identical figure omitted).

“application interface comnected to a processing interface”: Chincholi
further discloses that its “application interface™ is connected to a “processing
interface”™ (EX1002 at 779.) Chincholil teaches an [Opportunistic Mulfiple:
Medium Access' Control (MAC) Hggregation (OMMA) layer™ (EX1005 at
[0003].) A POSITA would have understood that the plain meanings of “interface™
and “layer” in the context of the "391 patent are congruent, which is underscored by
the specification describing layers having the same functionality as the claimed
interfaces, and the prosecution history, where Applicant interchangeably used the
ferms "layer” and Minterface” 1o describe Figuge 1) (EX1002 at 779; EX1004, Aug.
8, 2023 Applicant Remarks; Sep. 28, 2023 Applicant Remarlks). The OMMA layer|
is @ common layer'module between the IF layer/module and the multiple RAT
layersimodules. (EX1005 at [0137); see also id at [0120] (“[T]he single thin
software layer may enable one RAT to operate over industrial scientific medical
(ISM) and ancther RAT to operate over a TVWS band for the same IP flow.”).) An
exemplary OMMA layer enabling a dual- RAT aggregation device in a 302.11n
network is shown in Figure 5:

The [P layer is connected to the OMMA layer and provides 1P packets that
NN e processes. (EX1005 at [0137]; EX1002 at 780.) The OMMA
“may allow for enhanced thronghput and reduced latency for a single IP flow.™
(EX1005 at [0120].) [Th) ONNIA] layer is) thisrefore) & processing) layer) which
processes IP packets and provides an interface between the IP layer and actual MAC
layers, ie | a processing inferface! (EX1002 at 180.)

“first application ... having a first wireless bandwidfh requirement™
Chincholi teaches “a bandwidth requirement for an IP flow.™ (EX1003 at [260];

EX1002 at 781

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

Almeroth Declaration (EX1002)

Petition re: ’591 Patent

Petition at 17-19 (identical figure omitted).

Grounds for
Unpatentability:

Claim 1(b)

€)  I[E] first, second, and third actual MAC inferfaces
comnzcted to the processing interface:

82,  Inmy opimon, ChincholiRiggert discloses this limitation [DliSERGH]
discloses first, second, and third acrual MAC interfaces connected to the processing.
interface (Le.. the common OMMA layer). Figure 5, for example, depicts a "dual-
RAT aggregation” with the common OMMA layer existing above and connected to
two RATs 501a and 501b, which comprizse first and second actual MAC interfaces.
302, respectively. (EX1003 at [0138] ("The RATs 501a, 501b may comprise a.
MAC layer/module 502 and one or more physical layers'modules 503.7).)

83. While Figure 5 depicts only first and second actual MAC interfaces,
Chincholi discloses that there can be any mumber of MAC interfaces in an 802.11
implementation For example;’ Figure| #—a more general block| diagram| of the'
architecture set forth in Figure 5—depicts the OMMA layer existing above amy

aumber of RAT:.
84. Consistent with Figure 3, Chincholi explains that a given “RAT 4017

can comprise a “PHY/MAC.” ie. includes an actnal MAC interface. (EX1005 &t
[0135].) A POSITA would have understood that in a typical 802.11 implementation,
each one of the three RAT: would have actual MAC and PHY interfaces.
EX1002 99 82-84 (identical figure omitted).

€} 1[b]: first, second, and third actual MAC interfaces
connected to the processing interface:

Chincholi discloses first, second, and third actual MAC interfaces connected
[EthE processing interiace e e common ONIVIANEFer) (EX1002 at 7782-84.)
Figure 3, for example, depicts a “dual-RAT aggregation” with the common OMMA
layer existing above and connected to two RATs 3012 and 301b, wiich comprise
first and second actual MAC interfaces 502, respectively. (EX1005 at [0138] (*The
RATs 501a, 501b may comprise a MAC layer/module 502 and one or more physical
layers/modules 503.7).)

While Figure 5 depicts only first and second actual MAC interfaces, Chincholi
discloses that there can be any mumber of MAC interfaces in an 802.11
implementation. (/& at 783.) For example, Figure 4—a more general block diagram.
of the architecture set forth i Figure 3—depicts the OMMA layer existing above
any mumber of RATs. (12

Consistent with Figure 5, Chincholi explains that a given “RAT 401” can
comprise a “PHY/MAC.” ie includes an actual MAC interface. (EX1005) at
[0135].) A POSITA would have understood that in a typical 802.11 implementation,
each one of the three RATs would have actual MAC and PHY interfaces. (EX1002
at f84.)

Petition at 20-21 (identical figure omitted).
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| Section/Topic |

Almeroth Declaration (EX1002)

Petition re: ’591 Patent

Grounds for
Unpatentability:

Claim 1(c)

d)  Ife]: first, second, and third actual PHY interfaces
comnected to the first, second, and third acmal MAC
interfaces:

In my opinion, ChincholiRiggert discloses this limitation. ESSHIRET
in Chincholi comprises one or more physical loyers. (EX1003 at [0138] ("The

RATs 501, 301bmay comprise a MAC layer/module 502 and one or more physical
[layers/moduies 503°7).) The actual PHY layers are connected to the actual MAC

8i.

interfaces:

86. As discussed above, limitation 1[b], Chincholi Figure 4 and its
associated description discloses a common OMMA layer existing above any number
of RATs. Inan 802.11 system, each RAT shown in Figure 4 would correspond to.
an actual MAC-PHY pair, thus disclosing first, second and thurd actual FHY
interfaces connected to first, second, and third actual MAC interfaces, (EX1003 at
[0135])

EX1002 99 85-86 (identical figure omitted).

__

Each RAT in Chincholi comprises one or more physical layers. (EX1005 at
[0138] (“The RATs 501, 501b may comprise a MAC layer/module 502 and one or
iore physical lajersinodules 503 ") EX1002 at 785.) The actual PHY layers are
connected to the actual MAC interfaces:

As discussed above, limitation 1[b], Chincholi Figure 4 and its associated
description discloses a common ONMMA layer existing above any number of RATs.
(4d at 736.) Inan 802.11 system, each RAT shown in Figure 4 would correspond to
an actual MAC-PHY pair, thus disclosing first, second and third actual PHY
interfaces connected to first, second, and third actual MAC inferfaces. (EX1003 at
[0SS) EX1002 at 726.)

Petition at 21-22 (identical figure omitted).
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| Section/Topic |

Almeroth Declaration (EX1002)

Petition re: ’591 Patent

Grounds for
Unpatentability:

Claim 1(d)

87 Inmy opinion, ChincholiRiggert discloses this limitation

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

89, The antenna/vadio frequency (RF) front-end pairs in Fignres 4 and 5
are first, second, and third transceivers. A POSITA wonld have inderstood thata
“transceiver” is a physical device that can both transmit and receive information.
Thus, each of Chincholi’s disclosed “antennaRF front-end pairs™ are a fransceiver

88.

the rest of the RAT.
90. Chincholi also teaches that each RAT may be implemented as a Wi-Fi

RAT, and thus their associated transcervers are spitable for vze in a wireless local
area petwork, (EX1005 at [0134].)
EX1002 99 87-90.

local area network™: Chincholi Figures 4 and 3 illustrate how each actual PHY
interface of each RAT is associated with an antenna/radio frequency (RF) from:-
Fidjpain (EXM00SEN088] EX 1002, T[87-96)

The antenna/radio frequency (RF) front-end pairs in Figures 4 and 5 are
first, second, and third transceivers. A|POSITA would have understood that a
“transcefver” is a physical device that can both transmit and receive information.

ete. (EX1005 at [0134]) A POSITA would have forther understood that the
transceivers in Figures 4 and 3 would be associated with the actual PHY layer of
each respective BAT, as the PHY layer is understood as the physical connection
betwesn @ transcsiverand therestof e RAT, (EX1002 at 159.)

Chincholi also teaches that each RAT may be implemented as a Wi-Fi RAT,
and thus their associated transceivers are suitable for use in a wireless local area
network. (EX1005 at [0134]; EX1002 at 790.)

Petition at 24-25.
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| Section/Topic |

Almeroth Declaration (EX1002)

Petition re: ’591 Patent

91, “each one of the first, second, and third wireless transceivers ... has a
first, second, and third bandwidth availability up to a first, second, and third actual
bandwidth”: The plain meaning of this limitation is that each of the wireless
transceivers has at least three bandwidth availabilities and three respective actual
bandwidths. However, Patent Ovimer has alleged in the parallel litigation that this
limitation may be met by each of the three wireless transceivers having one
respective bandwidth availability up to an actual bandwidth. (EX1012; EX1013 at
18-19.) Regardless, Chincholi discloses or renders obvious this limitation under
either interpretation.

92, Consistent with PO's infringement contentions, a POSITA would have
recognized that each transceiver has an “actual” bandwidth (ie., total bandwidth of
the transceiver) with a “bandwidth availability” that may be a subset of the actual
bandwidth (i, sub-parfions of the fotal bandwidth fhat are available for
use). Indeed, as Chincholi teaches, the RATs associated with each transceiver
provide “meta-data feedback” allowing the ONMA layer to split [P packets amongst.
hie’ RATs based on thisir’ available’ bandwidth, (EX1005 at [0138]; [0161] (listing
“Channel bandwidth(s)" sent by the PEIY layer as an example of “feedback metric[]

“each one of the first, second, and third wireless transceivers ... has a first,
second, and third bandwidth availability up to a first, second, and third actual
bandwidth”: The plain meaning of this limitation is that each of the wireless
transceivers has at least three bandwidth availabilities and three respective actual
bandwidths. (EX1002 at 191.) However; Patent' Owner hiss slleged i thieparallel|
litization that this limitation may be met by each of the three wireless transceivers
having one respective bandwidth availability up to an actual bandwidth. (EX1012;
EX1013 at 18-19) Repardless, Chincholi discloses or renders obvious this
limitationnndereitheninterpretation (EX1002 at 191.)

Consistent with PO’s infrincement contentions, a POSITA would have
recognized that each transceiver has an “actual” bandwidth (i 2., 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
use). (EX10022t 702 Indeed, as Chincholi teaches, the RATs associated with each.
transceiver provide “meta-data feedback” allowing the OMMA layer to split [P
packets amongst the RATs based on their available bandwidth. (EX1003 at [0138];
[0161] (listing “Channel bandwidth(s)" sent by the PHY layer as an example of
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used by an OMMA laver™); see also id at [0167] (“ At startup, the OMMA layer may
receive the availlable bandwidth of each of the one or more RATs ™)) Thus
Chinchali discloses that each of the three transceivers has a bandwidth availability
up to an actual bandwidth.

for each transceiver, specifically that a transceiver’s feedback metrics include
available “[c]hannel bandwidth(s)” in the form of a “Vector/list of elements which
are multiple of 0.5 MHz" (EX1003 at [0161], Table 2.) H POSITAN Wouldl
understand a “vector” or “list” data structure is a data strocture for transferring
multiple data elements of indeterminate count, and would therefore understand that
the number of available “channel bandwidths™ stored in the vector could and would
exceed two.

EX1002 9 91-93.

“feedback metric[] used by an OMMA layer™); see also id. at [D167] (“At startup,
the OMMA layer may receive the avaflable bandwidth of each of the one or more
RATs")) Thus, Chincholi discloses that each of the three transceivers has a
bandwidth availability up to an actual bandwidth. [EX1002 ar92)

Chincholi also discloses that there are multiple available bandwidths for each
transceiver, specifically that a transceiver’s feedback metrics include availzble
“[c]hannel bandwidthis)" in the form of a “Vectorlist of elements which are
multiple of 0.5 MHz" (EX1005 at [0161], Table 2) APOSITA would understand’
a “vector” or “list” data structure 15 a data structure for transfermng multiple data
elements of indeterminate count, and would therefore understand that the number of
avatlable “channel bandwidths” stored in the vector could and would exceed
two, (EX1002 at Y93
Petition at 25-26.

94 “each one of the first, second, and third wireless transceivers ... is
adapted to emit radio waves in first, second, and third different bands of
frequencies™: The plain meaning of this limitation is that each of the three
transceivers emit radio waves in all three frequency bands. Patent Owner, however,
has read this limitation to only require that each transcerver emit on a single,
mutually exclusive frequency band. For example, in its infringement contentions.
Patent Owner alleges that this limitation is met by implementation of the Wi-Fi 7
Draft Standard where “[t]he first transceiver is the 2.4 GHz transceiver,” the second

“sach one of the first, second, and third wireless transceivers ... is adapted
to emit radio waves in first, second, and third different bands of frequencies”™: The
plain meaning of this limitation is that each of the three transceivers emit radio waves
in all three frequency bands. (EX1002 at 794.) e Oimer) howeves) s fead
this limitation to only require that each transceiver emit on a single. mutually
exclusive frequency band. For example, in its infringement contentions, Patent
Owmer alleges that this limitation iz met by implementation of the Wi-Fi 7 Draft
Standard where “[t]he first transcerver is the 2.4 GHz transceiver,” the second i3

Comparison of Almeroth Decl. (Ex. 1002) vs. Petition

Samsung v. XiFi (IPR2025-01204)
Identical, Minor Changes, Paraphrased

Patent Owner XiFi's Exhibit 2006, Page 13



| Section/Topic |

Almeroth Declaration (EX1002)

Petition re: ’591 Patent

1= “one of the 5 GHz and 6 GHz transceivers™ and the third 1z “the other one of the
5 (Hz and 6 GHz transceivers.” (EX1012; EX1013 at 19.) Regardless; Chincholi
discloses or renders obvious this limitation under either interpretation.

95, The transceivers of each RAT are adapted to emit radio waves in
respective different bands of frequencies, consistent with PO’s infringement
contentions. ln 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 PHY/MAC operating over 2.4GHz ISM band, a 302.1laf 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, ete.” (EX1005 at [0135]) Thus, a POSITA would have understood that
Chincholi discloses this limitation under PO’s interpretation.
within all of the at least three frequency bands. For example; Chincholi describes
that an NT and WIRU “may commumcate with each other over a smgle radio
frequency (RF) spectral band™ such as “2.4 GHz ISM band, or 5 GHz ISM band,”
even when the devices are “multi RAT capable devices,” is. comprising multiple
transceivers. (EX1005 at [0118]) Chincholi further describes that the frequency
band is comprised of “mmltiple contiguous or noncontiguous channels” within the

band overwhichithe devices communicate! Jd| Accordingly, a POSITA would have
understood that each transceiver operating on the 2.4 GHz ISM band is adapted to

emit radio waves in any one of three contigucus channels, ie. the first, second, and
third different bands of frequencies, and thus satisfies the claim limitation under
the alternative interpretation.

EX1002 99 94-96.

“one of the 5 GHz and 6 GHz transceivers” and the third is “the other one of the 5
GHz and 6 GHz transearvers.” (EX1012; EX1013 at 19) Resardless) Chincholi
discloses or renders cbvious this limitafion under either inferprefation (EX(1002 ar
T84

The transceivers of each RAT are adapted to emit radic waves in respective
different bands of frequencies, consistent with PO’s infrinement contentions. e
the context of Figure 4, Chinchol diseloses that “[flor multpls EATs 401, sach
RAT 401 may be operating on a specific band. For example, 2 802.11n PHY/MAC
operating over 2.4GHz ISM band, 2 802.11af PHY/MAC operatinz over 512 MHe-
698 MH= TVWSE band, an LTE RAT operating of 2 licensed band (g2, 700 MHz|
band). a/ Blustooth RAT operatinz on 2.4 GHz ISM band, stc.” | (EX1005 at
[0135]) Thus, a POSITA would have understood that Chincholi discloses this
limitstismmdsnPONSinterpratation (E2X1002 at 195.)

Chincholi also discloses that each fransceiver can emit radio waves within all
of the at least three frequency band=. For example Chinchiolidescribes thatan VT
and WTEU “may communicate with each other over a sinzle radio fraquency (RF)
spectral band” such as “2.4 GHz ISM band, or 5 GHz ISM band,” even when the
devices| are "muli-RAT capablel devices,” [s comprsing mulfiple|
transceivers. (EX1003 at [0118]) Chincholi forther describes that the frequency
band is comprised of “multiple contisuons or nonconfiznous chammels" within the
biand ewerwihich the devices communicatel [ Accordingly, a POSITA would have
understood that each transcerver operating on the 2.4 GHz ISM band 1= adapted to
emit radio waves in any one of three contisnous channels, ie. the firsr, second, and
chird differenc bands of frequsnciss, and thus satisfias the claim limitation under
thie altersative interpratation) (E3X1002 at 796.)

Petition at 26-28.
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Grounds for
Unpatentability:

Claim 1(e)

97. In my opimon, Chincholi/Riggert discloses or renders obvious this
“enable simultaneous allocation of multiple PHY resources for different signal types.
associated with different applications ™ (EX1001 at 3:33-41.) The patent states that.
the virtual MAC layer comprises the functionality of “decision.” “processing.” and
“ultra-streaming” blocks, while the virtual PHY layer may comprise one or more.
“RF blocks.” (EX1001 at 4:33-36.) The virtual PHY layer may include multiple RE.
blocks, each representing the virtual use of some set of allocated transceiver
resources. (EX1001 at4:37-39; see also Fig. 3 (depicting two RF blocks associated
with “two sets” of transceiver resources).) “By employing a virtual MAC and virtual
PHY between an application layer and an actual MAC and PHY layer, wireless
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transcerver resources may be allocated more efficiently to handle various data
‘bandwidth requirements from different applications ™ (EX1001 at 5:54-38.)

9%,  First, Chincholi discloses that the OMMA (ie, the processing
interface) includes the claimed “virtual MAC interface” Indesd, SONIVIAT iz a8
abbreviation for “oppertunistic multi-medinm access control (MAC) aggregation,”
which refers to the fact that the OMMA layer aggregates multiple MAC interfaces,
as depicted in Figure 5. (EX1005 at [0120].) The OMMA layer includes an interface
acting as a “virtnal MAC interface” because it transparently “distributes andior
combines™ packets between the IP layer and the RATs. (EX1003 at [0192]) A
POSITA would have recognized that this “virtualizes”™ a MAC interface because the
OMMA would effectively appear to the TP layer as a single interface for exchanging
packets that are ultimately sent or received by the actual MAC-PHY pairs.

99,  Chincholi's OMMA layer also includes all of the functicnality that the
'591 patent associates with the “virtnal MAC interface ” Bpecifically) Figure 6158
Chincholi is a block diagram of an OMMA layer, comprising an [P QoS Scheduler
603, a MAC Resovrce Reservation module 602, and a Traffic Shaping Module 601.
(EX1005 at [0139])

100, The IP Qo$ Scheduler classifies incoming packets of a packet stream
and may segregate them into distinct IP QoS streams (EX1005 at [0143]), which a
POSITA would have recognized to fulfill the functionality of the “decision block™
of the "591 patent’s “virtual MAC interface™ (EX1001 at 3:15-18). [The NG
Resovrce Reservation module determines the time duration or spectral
fragment/bandwidth required by a packet or set of packets (EX1005 at [0142]).
which a POSITA would have recognized to fulfill the functionality of the

[bandwidth requirements from different applications.™ (EX1001 at 5:34-58)

Firzt, Chincholi discloses that the OMMA (ie., the processing mterface)
includes the claimed “virmual MAC suerface” (EX1002 at T798-106.) Indesd]
“OMMA" is an abbreviation for “opportunistic multi-medium aceess control (MAC)
aggregation,” which reters to the fact that the UMMA layer aggrezates multiple
MAC interfaces, as depicted in Figure 5. (EX1005 at [0120]) The OMMA laver
ncludes an inferface acting as|a “virtual MAC interface™ because it transparenthy
“distributes and/or combines” packets between the IP layer and the RATs. (EX1003
at [Ul¥l]) A POUSIIA would have recogmzad that this “wrfuahzes” 3 MAU
interface because the OMMMA would effectively appear fo the [P laver as a single
interface for| exchanging packets that are altimately sent or received by the actual
RIEPEESE (EX1002 at 798.)

Chinchol’s OMMA layer also inchides all of the functionality that the “391
patent associztes with the “virtual MAC interface.” (Id at 199.) Speeifically)Fisure
6 of Chincholi is 2 block diazram of an/ OMMA laver, comprising an [P QoS
Hehaduler 68U, 3 MAU Resource Keservation module 602, and 2 Iraffic Shaping
Module 601. (EX1003 at [0135].)

The [P QoS Scheduler classifies incoming packets of a packet stream, and
may segregate them into distinet [P QoS streams (EX1003 at [0143]), which a
POSITA would have recognized to fulfill the fimctionality of the “dacision block™
of the '591 patent’s “virtual MAC interface” (EX1002 at T100; ses also EX1001 at
3:13-18). The MAC Resource Reservation module datermines the time duration or
spectral fragment/bandwadth required by a packst or set of packets (EXI005 at
[01427}. which a POSITA would have recognized to falfill the fimctionality of the
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“processing block™ of the "591 pateat’s “virtval MAC interface” (EX1001 at 3:18-
20). Finally, the Traffic Shaping module determines the way packets are routed
across RATs using either policy based routing or feedback based routing (EX1003
at [0139]), which a POSITA would have recognized to fulfill the functionality of the
“ultra-streaming block” of the "591 patent’s “virtual MAC interface™ (EX1001 at
3:20-24). Thus, a POSITA would have recognized that Chincholi’s OMMA layer
includes a “virtual MAC interface.”

EX1002 99 97-100 (identical figure omitted).

“processing block” of the 1391 patent's ~virtual MAC inerface” (EX1002 2t 7100;
see alse EX1001 at 3:18-20). Finally, the Traffic Shaping module datermines the
way packefs are routed across RATs usng erther pohey based routing or feedback
based routing (EX 1005 at [0139]), which a POSITA would have racognized to falfill
the fimetionality of the “ultra-streanminz block™ of the '391 patent’s “virtual MAC
intarfaca™ (EX1002 at TL00; see also EX1001 at 3:20-24). Thus)sPOSITA would
have recognized that Chincholi’s OMMA layer includes a “virrual MAC tnterface
(EX1002 at 7100.)

Petition at 29-31 (identical figure omitted).

101. Second, Chincholi discloses that its processing interface comptises the
“first, second, and third virtual PHY interfaces formed in the processing interface™
to feed information regarding the bandwidth availabilities of the first, second, and
third, wireless transceivers back to the at least one virtual MAC interface. Chingholi
discloses that the traffic shaping module of the OMMA (ie., part of the “virtual
MAC interface™) may determine packet routing vsing “feedback based routing.”
(EX1005 at [0139].) In feedback based routing, “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 medium.” (EX1005 at
[0161])

102. 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

Socond, Chincholi discloses that its processing interface comprises the “firsg
second, and third virtusl PHY interfaces formed in the processing interface” to
fead mformation rezardig the bandwidth vailabilities of the first, second, and third,
wiralass transceivers back to the 2t laast one virtual MAC interface. (EX1002 at
101 Chincholi discloses that the traffic shaping module of the ONMA (i, part
of the *virtual MAC interface™) may determine packst routing using “feedback
based routing.™ (EX1005 at [0139]) In feedback based routme, “the OMMA
transmitter may use measurement metrics fod back from each RAT" which include
“channel quality metrics and the number of available resources on the medium.”
(EX1003 at [0161].)

Figures 28, 29, and their associsted descriptions describe how Chincholi
collacts faadback from each RAT for the traffic shaping module. (EX1002 2t 7102
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EX1002 99 101-02 (identical figure omitted).

Figurs 28 illustratss how the OMMIA layer inchudes an OMMA Controller, which
imterface: with each RAT to collect metnics regardmg the channel guabty and
mumber of resources available on the madium. Specifically, using mterface “AJ7 in
Figure 28, “[a] EAT (e.g.. eackh RAT) may provide feedback metrics {s.g.. a vector
comprising 3 Valoe of serving rate, jitter, packet delay, and packet loss rate on ifs|
MAC]) to the OMMA Confroller 2300 per device (e.g, WTRU or NT) per access
carsgory supported ar that RAT® (EX1005 at [0205]) It would have been obvious
to 2 POSITA to mecrporate first, second, and third virtual PHY mterfaces mnfo the
OMMMA Contreller of Chincholi to collect the diselosed feedback metrics from each
RAT over the “AJ" inferface and feed it back to the virtual MAC interface.
Petition at 31-32.

103. Further details regarding the implementation of virtual PHY interfaces

channels with wireless devices that may operate using varions different generations
of the 802.11 standards. Virtualization of the physical interface for this purpose is
taught, for example, in background reference US. Patent Application 2009/0141691
("Jain™). (Ses EX1007 at [0034-0037]).

104, Figure 5 teaches the basic architecture for implementing “bondable
physical interfaces™ in the wireless network devices of a multi-channel network:

EX1002 99 103-04 (identical figure omitted).

Further details regarding the mplementahon of virtual PHY imterfaces 1=
disclosed by Rizgert As discussed above, supra Section IV.B 2, Rigzert teaches 2.
“bondable virtual interface” that provides one or more virtualized physical intarfaces
to the actuzl PHY layers of the commumication chammels, allowing for easy
substitution of the mterface throughout the system. (EX1006% a8 [0065]; EX 1002 at
T105.) Providing this sort of virtoalized physical mterface for transcervers inlan
802.11 system is particularly beneficial as it allows an access point to accommodate
commumcahon chamels with wireless devices that may operate using vanous
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different generations of the 802.11 standards. (EX1002 at T103.) Virlualization of
the physical mterface for this purpose iz taught, for example, m backsround
raference U5, Patent Application 2009/0141691 (“Jain™). (Ses EX1007 at [0034-
0037); (EX1002 at TL03)

Figure 5 teaches the basic architecture for implementing “hondable physical
interfaces™ i the wireless network devices of 2 multi-chamne] network (EX1002 at

T7104-103):

Petition at 33-34 (identical figure omitted).

105. The “bondable virtnal interface™ in Fignre 5 on the server side 15
denoted as a “bondable PHY™ (240). While the exemplary architecture depicts only
a single “bondable virtnal interface™ associated with four actual transceiver
resources, Rigpert teaches that multiple physical bondable interfaces are possible in
a single device. For example, each network endpoint may comprise a “plurality of
bondable virtual interface connectors 244 and 344, respectively,” each one of which
may be associated with specific bondable virtual interface. [EXI006EE[0069])

106. For the reazons dizcuzsed above, see Section VLA, a POSITA would
have been motivated to combine Riggert’s implementation of virtual PHY interfaces
into the OMMA Controller of Chincholi for the purposes of receiving the feedback
statistics over the “A2" interfaces and passing that feedback data to Chincholi’s
traffic shaping module. The resulting combination would implement one/ or more|
bondable virtual PHY interfaces into Chincholi’s OMMA controller, each associated
with one or more actual MAC-PHY pairs, thus increasing flexibility in the system.
EX1002 99 105-06.

The “bondable virtual interface™ in Figure 3 on the server side is denoted azs a
“bondabla PHY™ (240). While the exemplary architecture depicts only 2 single
“bondabla virtual interface” zssociated with four actual franscerver resources,
Riggert teaches that multpls physical bondable mterfaces are possible in a single
device. (EX1002 at7103.) For example, each nstwork endpoint may comprise a
“plorality of bondable virtual interface comnectors 244 and 344, respectively,” each
one of which may be associated with specific bondable virtual interface. (EXL0E
at [0069])

For the reasons discussed zbova, zee Section VILA, a POSITA would have
been motivated to combine Rizgert’s implamentation of virtual PHY mterfaces into
the OMMA Controller of Chincholi for the purposes of recefving the feedback
statistics over the “A2" interfaces and passing that feedback data to Chincholi’s
traffic shapinzg modale. (EX1002 at 7106.) Ths resulfing combination) would)
implement one or more bondable virtual PHY interfaces into Chincholi’s ONMA
controller, each associated with one or more actual MAC-PHY pairs, thus increasing
Bexibility in the system. (d.)

Petition at 34-35.

Comparison of Almeroth Decl. (Ex. 1002) vs. Petition
Identical, Minor Changes, Paraphrased

Samsung v. XiFi (IPR2025-01204)
Patent Owner XiFi’s Exhibit 2006, Page 19



| Section/Topic |

Almeroth Declaration (EX1002)

Petition re: ’591 Patent

Grounds for
Unpatentability:

Claim 1(f)

107. In my opinion, ChincholiRiggert discloses this limitation. SHifighol

EX1002 9 107.

g)  1[f]: wherein the processing interface iz configured
to, when the wirelezs network device is being nzed,
in a manner tranzparent to any layer of the wireless
networking device above the processing interface:
Chincholi discloses that its OMMA layer (ie., processing imferface) is
EonfisnTed foaperstein = manner transparent to sy hisherlayes (EX1002 2t 7107}
For example, Chincholi discloses that “[tlhe OMMA laver may be transparant in
that it distributes and'or combines packsts from different RATs and forwards the
packets to the TP laver.” (EX1003 at [0192], [0126]) This is as opposed to a “non-
transparent” configuration in which the OMMA layer would “add ... additional
headers _.. at the transmitter, and read and/or remove the headers at the receiver.”
({1d)
Petition at 35-36.
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Grounds for
Unpatentability:

Claim 1(g)

108. Inmy cpinion, ChincholiRiggert discloses this limitation. (GHisihioli
discloses techniques for network terminals and WTRUs to discover one another
using active and passive scanming procedures. (EX1003 at [0143]) After an
authentication procedure, Chincholi discloses that WTRUs may transmit a request
to associate with one or more RATs of the network terminal and that the network
terminal may provide an association response signal accepting or fejecting the
request of the WTRU. (EX1003 at [0149])) A POSITA would have recognized that
these scarming procedures disclose the ability of Chincholi’s OMMA layer to
request or create associations between recipients and first, second, and third actual
MAC and PHY interfaces.

109. When operating transparently with fespect to higher lavers. see
limitation [1g]. Chincholi’s OMMA layer handles the request/response and creation
of associations with WTRUs. (EX1005 at [0127] (“[AJssociation requestiresponse
frames may be updated by the OMMA laver 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 layer of associations
between recipients and the actual MAC and PHY interfaces would be performed in
a manner transparent to higher level layers.

EX1002 49 108-09.

Chincholi discloses techniques for network terminals and WTRUs to discover
one another nsmg actve and passrve scanming procedures. (EX1003 at (0143
EX1002 at T108-105.) Aftersn suthentication procedore Chincholidisclosss thst|
WTRU= may transmit a request to associate with one or more RATs of the network:
terminal and that the network terminal may provide an association response signal
accepting or rejecting the request of the WTRU. (EX1005 at [0149]) A POSITA
would have recogmzed that these scanmmg procedures disclose the abibty of
Chincholi's OMMA layer to request or create associations between recipients and
first; second; and third sctual MAC and PHY inferfces. (E111002 2t 7103,

When operating transparently with respect to higher layers, see limitation
[lg), Chincholr's OMMA layer handles the requestrespomse amd creation of
associations with WTRUs. (EX1003 at [0127] (“[A]ssocistion requestirasponse
frames may be updzted by the OMMA layer to inchide OMMA device discovary
parzmetars, for example, such s but not hmsted to OMMA modes, OMMA
schemes, OMMA packet distribution modes, ete ™). Thus, a POISTA would have
recoznized that the raquest or crestion by Chincholi’s OMMA layer of associations
hetween recipients and the actuzl MAC and PHY interfaces would be performed in
2 manner transparent to higher level lavers. (EX1002 2t 7109

Petition at 36-37.
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Grounds for
Unpatentability:

Claim 1(h)

110. In my opinien, Chincholi/Riggert discloses this limitation. (Sliiigholil
teaches that NTs and WTRUs communicate with one another over “channels ™
which are portions of a transceiver bandwidth availability. Specifically, “[tThe NT
and WTRU may communicate with each other over a single radio frequency (RE)
spectral band, for example. 2.4 GHz [SM band. or 5 GHz ISM band. or TVSWS
band, or 60 GHz band, using a channel within the band or aggregating multiple
contiguous or noncontiguous channels.” (EX1005 at [0118]; ses also id at [0121]
(“An 802.1 1 based system may operate in a time division duplexing (TDD) mode,
for example, on a band over a single 2040MHz channel in the case of ISM band
or a single 5/10/20 MHz channel in television white space (TVIFS) band using
contiguous/non-contiguous carrier aggregation.”).)

111, Chincholi also discloses identifying available bandwidth channels for
communication. The OMMA layer receives various feedback information from
each/ RAT! (EX1005)at [0123):) For example, “the OMMA transmitter may use

measurement metrics fed back from each BEAT.” which include “channel quality

at [0118]; sss also id. at [0121] (“An 802.1 | based system may operate in 2 time.
drvision duplexing (TDD) mode, for example, on a band over a single 2040MHy
channel in dhe case of 15M band or o single 5/10/20 MHz channel in television
whits space (TWWS5) band using contiguous non-contiguous carrier aggrezation.”).)
communication. (EX1002 2t T111.) e/ @M layer seesives varions feadback
fsrmnation fom) &5k RAT! (EXI005) & [D123]) For example, “the OMMA
ransmitter may use measurement mefrics fad back from each RAT.” which include
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metrics and the number of available resources on the medium ™ (EX1005 at
[0161].) Amongst the available resources provided as part of the feedback
information are the “number of channels™ and “channel bandwidth™ (EX1005 at

[0161].)
112 A POSITA would have understood that the ability of Chincholi’s

OMMA layer to receive from each RAT a mumber of channels and channel
bandwidth is an identification “at least one portion” (ie., at least one available
channel, or an aggregation of mmltiple contiguous or non-contiguous channels) of
available for communication

EX1002 §9 110-12.

“chanmel quality metrics and the mumber of available resources on the medium ™
(EX1005 at [0161]) Amonest fhe svailsble resources provided 35 part of the
feedback miormation are the| “mumber of channels™ and “chammel bandwadth.
(EX1005 at [0161])

A POSITA would have understood that the ability of Chincholi’s OMMA
layer to receiva from each RAT 2 number of channals and channel bandwidth is an
identification “at least one portion” (ie., at least one available chanmel or an
aggregation of multiple contizuous or non-contizuous channels) of the first, second,
and thrd bamdwidths of the respectrve transcervers that are zvalable for
communieation, (EX1002 atT112.)

Petition at 37-38.

Grounds for
Unpatentability:

Claim 1(i)

113. In my opinion, ChincholiRiggert discloses this limitation. (EHifEHG
discloses that the OMMA layer evaluates the identified channel availabilities with
respect fo the first bandwidih requirement of the  first application and allocates
bandwidth resources accordingly. As Chincholi teaches, “the OMMA layer may
determine a time duration and a bandwidth requirement for an IP flow™ (EX1005
at [260].) With kmowledge of this total bandwidth requirement, as well as the
feedback information indicating the number of channels available on each RAT,
Chincheli teaches how its “OMMA layer may intelligently manage data traffic
across multiple RATs . . as a function of the link quality of each RAT.” (EX1005
at [0134])

EX1002 9 113.

availabilities with respect to the first bandwidth requirement of the first application
) Elioestes) bandwidil fesourees) seeordinEly  (EX1002 at T7113-117) BE
Chincholi teaches,| “fhe OMMA layer may determine a| fime duration and a
bandwidth requirement for an IF flow.™ (EX1005 at [260].) With knowledze of this
total bandwidth requirement, 2= well 23 the feedback mivrmation mdweating the
number of chanmels available on each RAT, Chincholi teaches how its “ONMA
layer may intellizently manage data traffic across multiple RATs ||| 25 2 fimetion
of the link qualify of each RAT." (EX1005 at [0194])

Petition at 38-39.
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114, Specifically, Chincholi discloses how “[tJhe OMMA layer may request
resources on a first RAT and on a second RAT based on the time duration and the
bandwidth requirement for the first IP packet and the second TP packet of the IP
flow.™ (EX1005 at [0260].) “The resources are characterized by the time duration
and the bandwidth requirement ™ () This Fiictionality may be performed, for
example, by a "MAC Resource Reservation module 6027 of the OMMA layer,
which “determine[s] an amount of time duration and/or spectral fragment/bandwidth.
required by a packet or a set of packets.™ (EX1005 at [0142].)

EX1002 9§ 114.

Specifically, Chincholi discloses how “{tlhe OMMA laver may request
resources on a first RAT and on a second RAT based on the time duration and the
bandwidth requirement for the first 1P packet and the second 1P packst of the [P
flow.” (EX1003 at [0260]; EX1002 at 7114} “The rescurces are characterized by
the time duoration and the bandwidth requirement * (fd.) Thisfimetionalitymeybs
performed, for example, by 2 "MAC Resource Reservation moduls 6027 of the
OMMA layer, which “determine[s] an amount of time durstion and/or spectral
fragment/bandwidth required by a packet or a set of packets™ (EX1005 at [0142].)

Petition at 39.

115. Chincholi goes on to detail multiple feedbackbased OMMA
algorithms for allocating IP packets across respective RATs based on their
bandwidth availability. (EX1005 at [0162].) For example, ifna “cold start” phase,
Chincholi teaches how the OMMA layer “may request the individual RAT: to
transmit the total channel bandwidths supported by them ™ (EX1003 at [0163].)
Thus, the distribution of IP packets across two separate RATS, operating on two
different frequency bands, may be calculsted as the simple ratio of available
bandwidth on the two RATs:

N
BWiy 3 BWyi
A=l

Chmehoh zoes on to detail multple faedback-based OMMA alzorthms for
allocating IP packets across respective RATs based on their bandwidth availability.
(ES00005] & (0062} EX1002 at T115.) [Hor SSnpley i & Secld) s phsssy
Chincholi teaches how the OMMA layer “may request the indnidual RATs to
tramsmut the total channel bandwidths supported by them ™ (EX1003 at [0163].)
Thus, the distribution of IP' packets across two separate RATS, operating on two.
different frequency bands, may be caleulated as the simple ratio of available
bandwidth on the two RATs:

=
B Hr!'r" : Z B WI‘I‘"F 4]
k=l
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116, Based on the foresoing, a POSITA would have understood that
transceivers with respect to the bandwidth requirement of the first application.

117 Indeed, consistent with the purported technological advance of the "591
MAC interfaces, is uniquely positioned to make a global evaluation of the bandwidth

requirement for an I[P flow with respect to available transceiver resources. A

EX1002 99 115-17.

allocating packets based on both available bandwidth and link quality for each of 2
“ramp-up phase” and a “steady state phase.” (EX1003 at [0164]-[01651).

Based on the foregoing, a POSITA would have understood that Chincholi
transceivers with respect to the bandwidth requirement of the first application.
{EX1002 at T116.)

Indeed, consistent with the purported technological advance of the 391
patent, Chincholi teaches how the common ONMNMA layer, situated above the actual
MAC interfaces, is uniquely positioned to make a global evaluation ofthe bandwidth
requirement for an IP flow with respect to available transcenver resources. [EX 1002
atT117.) Anindividual actual MAC, for example. “may be unaware of the resource
allocation to the NT and WTEL by other MAC:" and thus permitting multi-RAT
resource allocation would “not be globally optimal ™ (EX1005 at [239].) “Since the|
UMMA layer may be the common enfity which 15 aware of the link quality mefnics.
on each RAT for a device and QoS class .. ., a globally optimal resource allocation
may be performed af the OMMA laver, and the optimal resource allocation may be|
siznaled to the MAC on each RAT.” (EX1005 at [2591)

Petition at 39-40.
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Grounds for
Unpatentability:

Claim 1(j)

118. In my opinion, ChincholiRiggert discloses this limitation BESed)EH
its evaluation of transceiver bandwidth availability with respect to application
bandwidth requirement, Chincholi discloses using the bandwidth availabilities of a.
selected two transceivers to simultanecusly transmit the first data stream to a
recipient using a specific subset of frequencies corresponding to their identified
potions.

119. As discussed above, see limitation 1[h]-1[i}, Chincholi reserves
resources from the identified portions of available bandwidth of the transceivers to
transmit the data stream. A POSITA understands that the reservation of resources
from the available bandwidth portion of a given transceiver is a selection of that
transceiver.

120. Chincholi discloses selecting at least two transceivers that at least

partially satizfy the application’s bandwidth requirement to simultanecusly transmit

Based on its evaluation of franscerver bandwidth availabiliy with respect to.
application bandwidth requirement, Chincholi discloses using| the bandwidth
availabilities of a selectad two transceivers to simulaneoushy transmit tha first data)
stream to 2 recipient usmg a specific subsat of frequencies correspondme to ther
ideatifsdEetieEs ({1002 at T7113-123)

As discussed above, ses limutation L[h]-1[1), Chinchoh resarves resources
from the identified portions of available bandwidth of the transcervers to transmit
the data stream. A POSITA understands that the reservation of resources from the
available bandwidth portion of a given transceiver is a selection of that transcaiver.
(EX1002 at 7119.)

Chmechol disclosss selachngz at least twro transcervers that at least parhally

satisfy the application’s bandwidth requirement to simultanecusly transmit the first
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using the selected two transceivers. Chincholil discloses) 2 Pmultiplexing) mode”
where, if the channel quality for one or more RATs is determined to exceed an upper
threshold, the OMMA layer may transmit different independent IP packets from the
same I[P flow across one or more of the RATs. (EX1005 at [0152].) Chincholi
further discloses that the reservation of resources on the one or more RATs is based.
on whether they satisfy the “bandwidth requirements” of the data stream. (EX1005
at [0007]). In this scenario, Chincholi is able to reserve resources (i2., a specific
subset of frequencies corresponding to the identified portions of available
bandwidtit) of multiple transceivers based on said resources partially satisfying
bandwidth requirements and thereby prepare the first data stream for simultaneous
transmission from the multiple transceivers.

121. Chincholi discloses causing the prepared first data stream to be
transmitted from the selected two transceivers. Figure 11, fior example, shows how|
the OMMA layer splifs a single IP stream of packets (ie/, "MAC Service Data|
Units™ or “MSDUs") for transmission across two RATs simultaneously.

EX1002 §9 118-121

data stream and preparing the first data stream for simultaneous transmission using
(EX1002 at 7120) @hinchsl discleses &
“multiplexme mode” where, if the channel quabty for cme or more KATs =
determined to exceed an upper threshold, the OMMA layer may transmit different
mdependent [P packets' from the same) [P flow across one or mors of the BATs:
(EX1005 at [0152]) Chincholi further discloses that the reservation ofresources on
the one or more R ATs is based on whather they satiafir the “bandwidth raquirements™
ofthe data stream. (EX1005 at [0007]). In this scenario, Chincholi is ableto resarve
resources (ie. 3 specific subser of frequencies corresponding to the identified
portions of available bandwidth) of multiple fransceivers based on said resources
partially satisfying bandwidth requirements and thereby prepare the first data stream
for simmltanecns transniission from the multiple transceivers. (EX1002 2t T120.)
Chincholi discloses causing the prepared first dota smream to be oransmitred

from the selected two transcervers. Figure 11, for example. shows how the OMMA
Layer splifs 2 single IP stream of packets (is., "MAC Service Data Units” or

ST franenission acToss two oA TS simnltansansty (EX1002 at 71113
Petition at 40-42.

122, As Chincholi disclozes, “[u]sing multiple RATs simultaneously may
provide increased bandwidth andor increased reliability for an application™
(EX1005 at [0194]) Since the transceivers were selected based on their ability to|
partially satisfy the application’s bandwidth requirement, the transmission partially
satisfies the bandwidth requirement.

123. Finalty. Chincholi discloses that the transceiver selection, data stream

preparation, and simultanecus transmission 15 all performed by the OMMA in a

As Chincholi discloses, “[u]sing multipls RATs simultansously may provide
merezsed bandwidth and/or mereased relzbility for an application” (EX1003 at
[0194]} Simce the transceivers| were selscted based om) their ability to partially
satisfy the spplication’s bandwidth requirement, the transmission pardally sadsfies
e et requemens (EX1002 at 7112.)

Finally, Chincholi discloses that the tramsceiver selection, data stream
preparation, and simultaneous transmission is all performed by the OMMA i 2

Comparison of Almeroth Decl. (Ex. 1002) vs. Petition
Identical, Minor Changes, Paraphrased

Samsung v. XiFi (IPR2025-01204)
Patent Owner XiFi's Exhibit 2006, Page 27



| Section/Topic |

Almeroth Declaration (EX1002)

Petition re: ’591 Patent

manner transparent to higher levels: “[tJhe OMMA layer may be transparent i that
it distributes and/or combines packets from different RATSs and forwards the packets
to the IP layer.” (EX1005 at [0192], [0125].)

EX1002 99 122-23.

manmer transparent to higher levels: “[tThe OMMA layer muy be ransparent in that
it distributes and ‘or combinas packets from different RATs and forwards the packets
ot IRt NERI005 S0 00921 a0026); EXC1002 at 7123.)

Petition at 43-44.

Grounds for
Unpatentability:

Claim 1(k)

124. Inmy opinion, ChincholiRiggert discloses this limitation. SHISHGN)
discloses examples of “multi WTRU multi-IP flow cases.” (EX1003 at [0328].) For
example, “[a] system may comprise multiple WTRUs, a single NT, and multiple IP
flows from the NT to one or more WTRUs.™ (EX1005 at [0328].) This is disclosed,|

for example in Figure 3.
125 To manage data flows for multiple WIRUs, Chincholi teaches

techniques for queuing packets according to their access categories and/or WTRU
addresses and optimizing the distribution of packets of multiple streams for multiple
WIRUs across multiple RATs. (EXI005 & [0351]90356)) For Examplel
Chincholi discloses a MAC layer of a given transceiver may implement multiple
transmission buffers, denoted Qi where *i” refers to the WTRT for which a group.
of packets is designated and "k refers to the IP flow associated with the group of
packets. (EX1003 at [352])

Chmchoh discloses examples of “muls-WIRU multi-IP flow cases.”
(EXID0SSH0E28E EX1002 =t TT124-127.) Fior e a0l Sl e comprse)
mulsiple WIRU:, a single NT, and multiple IP flows from the NT to one or mere.
WTERUs" (EX1003 at [0328].) This is disclosad, for example in Figur= 3.

To manaze data flows for multiple WTREUs, Chinchol: teaches techmaques for
queuing packets according to their access categories and'or WTRLU addreszes and
optimizing the distribution of packets of multiple streams for multipls WIRUz
across multiple RATs. (EX1005S6[05501-[0356); EXX1000 =t T125.) Forecample)
Chmchol dizeloses 3 MAU layer of 2 given transcarver may implement multiple
transmission buffers, denoted Qa, where *i” refers to the WTEU for which 2 group.
of packets 15 designated and "k’ refers to the [P Hlow associated with the group of
packets. (EX1005 at [352])
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126. Chincholi further discloses how utilization of the available transcenver
bandwidth for one WTRL does not prevent other WITRUs 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 metrics fom each
RAT. (EX1005 at[0161]) Amongst the feedback metrics are the “MAC Type.” for
example "OFDMAT (EX1005 at [0161) & Tablel ) OFDNA stands| for
“Orthogenal Frequency Division Multiple Access.” which was a lmown wireless
communication techmque for dividing an available bandwidth into smaller
subcarriers (ie. frequency ranges) which are then allocated to different users. These
subcarriers are described as othogonal becavse 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
transeefver fesources simultaneously and without interference.

127. Becanse Chincholi’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 WIRUs to
simultanecusly utilize different portions of a transceiver’s available bandwidth

EX1002 99 124-27 (identical figure omitted).

Chnchols further discloses how uhbizzhon of the available transcerver
bandwidth for one WTRU does not prevent other WTRUs from utilizing a range of
fraquenciss corrasponding to the remaining fransceiver bandwidth 2t the same time.
(EXE1002at 7126} Asdisenssed above, Chincholi's OMNIA layerrecaives feedback
meincs from each RAT. (EX1005 at [0161].) Amongst the feedback metrics are
the “MAC Type,” for example “OFDMA ™ (EX1005 at [0161] & Tabla2 ) OFDMA
stands for “Orthogonal Frequency Division Multiple Access,” which was a known
wireless communication technique for dividing an available bandwidth into smaller
subearriers (Le. frequency ranges) which are then allocated to different psers)
(EX1002 at T126.) [Tihsss sk S descrlbied) 55) srikiosmna) becsmss thsy da)
not interfare with each other when simultansously transmitted. A POSITA wounld
have recognized that OFDMA technigues would allow multiple WTRUs fo access
different| channels of the tramsceiver rescurces simultamscusly amd without
imerfeTEne (Id)

Becansa Chincholi’s RATs may provide feedback to the OMMA indicating
that they are opersting 2s an OFDMA MAC Type, 2 POSITA would have recognized
that Chincholi discloses the capahility to allow multiple WTRUs to simultanscushy
utilize different portions of a transceiver's available bandwidth. (Jd. at 7127.)

Petition 44-46 (identical figure omitted).
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