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| Section/Topic |

Almeroth Declaration (EX1002)

Petition re: ‘414 Patent

Grounds for
Unpatentability:

Background

70. Inmy opinion, Chincholi in combination with Riggert renders claims
1-2, and 13-30 obvious. As I explain below, Chincholi teaches the same architecture
as the '414 patent, including a wireless networking device with multiple
transceivers, each having actual MAC and PHY interfaces. CHRiRCROI S8 A Singie
“Opportunistic Multiple-Medium Access Control (MAC) Aggregation layer.”
positioned above the actual MACPHY layers of each transceiver, to aggregate
available bandwidth portions to efficiently meet the requirements of data streams
Eomioneerimore applications| (EX005 =t [0122-0123]1)

EX1002 q 70 (identical image omitted).

As discussed in more detail below, Chincholi teaches the same architecture as
the *414 patent, including a wireless networking device with multiple transceivers,
each having actual MAC and PHY interfaces. (EX1002, 970.) CHinchol ises 2
single “Opportunistic Multiple-Medium Access Control (MAC) Aggregation
layer,” positioned above the actial MAC-PHY layers of each transceiver, to
aggregate available bandwidth portions to cfficiently meet the requirements of data
streams from one or more applications. (EX1005, [0122-0123]

Petition at 11-12 (identical image omitted).

71. 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 virtmal MAC function. (EX1005 at
[0137].) In my opinion, becanse 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 the system. Specifically, in my opinion, rather than implement static
(and limited) interfaces between Chincholi's OMMA layer and each RAT—i.e.,
each network protocol stack and associated transceiver—a POSITA would have
recogmized the opportunity to implement “virmal PHY™ interfaces. By 2013,
virtualization was a well-understood and widely used tool in computing. A POSITA
would have recognized that applying virtnalization 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.

EX1002 9 69.

Chincholi 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. (EX1002, 971:
EX1005, [0137].) Because Chincholi already discloses a partial virtnalization of the
MAC function at the OMMA layer, a POSITA would have been motivated to
leverage this virtualization at the OMMA/transceiver interfaces to increase
flexdbility in the system. (/d.) Rather than implement static (and limited) interfaces
between Chincholi's OMMA layer and each RAT, a POSITA would have
recognized the opportunity to implement “virtual PHY™ interfaces. (Id.)

Petition at 12-13.
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| Section/Topic |

Almeroth Declaration (EX1002)

Petition re: ‘414 Patent

72, Providing a “virtualized” PHY interface between the OMMA layer and
the RATSs in Chincholi would have been particularly beneficial in implementing an
802.11-based system. This is becanse 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 [EEES02.11n RAT, a
IEEES02.11ac RAT, a IEEER02.11af RAT, etc.”).) Virtualization of the physical
interface for this purpose is taught, for example, in U.S. Patent Application
2009/0141691 (“Jain™). (EX1007 at [0034-0037]). In my opinion, 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 and
networks. (EX1007 (Jain) at [0033].).

EX1002 9 72.

Providing a “virtualized” PHY interface between the OMMA layer and the
RATs in Chincholi would have been beneficial in implementing an 8§02.11 system.
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. 172; EX1005, [0134]
(teaching that “[a] Wi-Fi RAT may be a [EEE802.11n RAT, a IEEE802.11ac RAT.
a IEEE802.11af RAT, etc.”)) Virtualization of the physical interface for this
purpose is taught in background reference U.S. Patent Application 2009/0141691
(“Jain™.) (See EX1007, [0034-0037]); (Id..) A POSITA would have recognized that
virtualizing the interfaces would result in a “reconfigurable™ PHY interface that
could match the different needs of potential recipient devices and networks. (Id.; see

also EX1007 (Jain), [0033]..)

Petition at 13.

73. In my opinion, a POSITA would have understood that one W&y 6f
implementing virtualized PHY interfaces to further enhance Chincholi is taught in
Riggert, Riggert teaches a “bondable virtual interface” which provides a virmalized,
flexible interface to the actual PHY interfaces that can be used generically and thus
easily substituted across differently configured PHY interfaces in the system.
(EX1007 at [0065].)

EX1002 q 72 (identical image omitted).

Another way of implementing virtualized PHY interfaces to further enhance
Chincholi is|ught|in Riggert (EX1002, J73.) Riggert teaches a “bondable virtual
interface” which provides a virtalized, flexible interface to the actual PHY
interfaces that can be used generically and easily substituted across differently

configured PHY interfaces in the system. (Id.; see also EX1007, [0065])

Petition at 13-14.
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| Section/Topic |

Almeroth Declaration (EX1002)

Petition re: ‘414 Patent

74. In my opinion, 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 to a recipient endpoint may
be detrimentally affected by limited network bandwidth . . . .”).) Both references
address 802.11 type systems specifically. See, e.g.. EX1005 at [0138]; EX1006 at
[0057].) A POSITA would have understood that Riggert's “bondable wirtual
interface™ could improve Chincholi’s system by providing a more flexible, universal
interface for use by the OMMA layer and the actual transceiver resources. The
combined systen would improve upon Chincholi by introducing a universal
interface between the OMMA Controller and sets of potentially differently
configured RATs—a capability not achievable by Chincholi’s system alone. This
enhancement would enable Chincholi’s system to operate seamlessly with a broader
range of recipient devices, including those utilizing different versions of the §02.11

standards.

EX1002 9 74.

A POSITA would have been motivated to modify Chincholi according to the
teachings of Riggert’s “virtual PHY™ to improve the system of Chincholi. (EX 1002,
{74.) The references are in the same field of endeavor and address increasing
bandwidth efficiency and throughput in multi-transceiver, wireless communication
networks. (EX1005, [0002] (“Wireless technologies have been demanding higher
data throughput rates and lower latencies™); EX1006, [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 . .. .”.)) Both references address 802.11 type systems. See, e.g., EX10035,
[0138]; EX1006, [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. (fd; EX1006, [0063] (“The
bondable virtual interfaces 236 and 336 conform to an interface, which allows them
to be used generically in the framework.™) The combined system improves Chincholi
by providing a universal interface, a benefit that cannot be achieved alome by
Chincholi’s system. (/d.) This combination would allow Chincholi’s system to
operate seamlessly with a wider variety of recipient devices operating on different
versions of the §02.11 standards. (Id.)

Petition at 14-15.
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| Section/Topic |

Almeroth Declaration (EX1002)

Petition re: ‘414 Patent

73. In my opinion, implementing Riggert's virtualized PHY interfaces into
Chincholi wonld have been straightforward, requiring no more than the exercise of
ordinary skill in the art, given that Chincholi already contemplates a virmalization
of the MAC function ar the OMMA layer. A POSITA would have been well aware
of virmalization as a geperal techmigue in computing by 2013 and. @iven the
guidance provided by Riggert in combination with the architecture of Chincholi,
would have understood how to implement virmalized 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.

76. In my analysis below, the combined prior art system will be referred to
as Chincholi/Riggert.

EX1002 99 75-76.

Implementing Riggent's virtualized PHY interfaces into Chincholi would be
thar Chincholi already conmtemplates a virmalization of the MAC function ar the
OMMA layer. (EX1002, 175.) Based on the above, a POSITA would have
recognized that the combination could be accomplished with a reasonable
expectation of suceess. (1d.)

The combined prios art system is referred to as Chincholi/Riggert
Petition at 15.
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| Section/Topic |

Almeroth Declaration (EX1002)

Petition re: ‘414 Patent

Grounds for
Unpatentability:

Preamble

B.  Limitation-By-Limitation Analysis
L Claimi
i o i, o e e

77.  In my opinion to the extent limiting, Chincholi/Riggert discloses the
preamble of claim 1. Chincholi discloses “[s)ystems, methods, and instrumentalities
. . . for managing multiple radio access technology (RAT) interfaces .. " (EX1003,
Abstract: [0003]) and “[to] enable opportnistic RAT selection and aggregation for
sending data traffic over the RAT interfaces” (EX1003, at [0003].) Chincholi
further discloses thar “[i]n multi-RAT systems reception and/or transmission may be
performed over pmitiple RATs. For example. a network terminal (NT) (e.g.. an
access point (AP) . . _ ) and a wireless transmitfreceive unit (WTRU} . . . may
communicate over multiple parallel paths ™ (EX1005, ar [0002].)

78 Chincholi discloses that a network terminal (“NT™), such as an access
point, or a wireless transmit/receive unit (“WIRU™) “may be configured to work in
an infrastructure mode or an adhoc mode, for example, in an TEEES02.11 based Wi-
Fisystem” i e, both are a wireless networking device. (EX1005 at [0115].)

79. Based on the teachings above and as further discnssed below. it is
therefore my opinion that that the Chincholi/Riggert system discloses a method for
improving performance of a wireless networking device.

EX1002 9 77-79.

B.  Limitation-By-Limitation Analysis
1 (Gaimi
IR . -
To the extent the preamble is liminng, Chincholi/Riggert discloses this
imitation. (EX1002. 9777-79.) Chincholi discloses “[slystems. methods and
nterfaces .." (EX1003, Abstract; [0003]) and “[to] enable oppormnistic RAT

ielection and aggregation for sending data traffic over the RAT interfaces"

nstrumentalines .

EX1003, [0003].) “In multi-RAT systems reception and/or transmission may be
rerformed over multple RATs. For example, a nerwork terminal (NT) (e.g.. an
wcoess point (AP) . . _ ) and a wireless transmitfreceive unit (WIRL) . . . may
sommunicate over multiple parallel paths  (EX1005. [0002])

Chincholi discloses that a network terminal (“NT™), soch as an access point,
xr a wireless transmit/receive unit (“WTRL™) “may be configured to work in an
nfrastrucmre mode or an adhoc mode, for example, in an TEEE802.11 based Wi-Fi
iystem." e, each is a wireless networking device. (EX1005. [0115].)

Thus, as discussed in the below limitations, Chincholi/Riggert discloses a
nethod for improving the performance of a wireless networking device. (EX1002,
[77-79.)

Petition at 16.
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| Section/Topic |

Almeroth Declaration (EX1002)

Petition re: ‘414 Patent

Grounds for
Unpatentability:

Claim 1(a)

(b}  1[a]: connecting an application interface to a
processing interface, the application interface being
associated with a first application, the first
application providing, when the wireless networking
device is being used, a first data stream and having a
first wireless bandwidth requirement;

80. Inmy opinion, Chincholi/Riggern discloses this limitation.

81. ‘“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 simmltaneously may
provide the benefit of increased bandwidth for an application (e.g.. an IP flow) as
well as increased reliahility ™ (EX1005 at [0191].) The first data stream of a first
application is referred to as an “TP flow.” (EX1005 at [0132] (“A single IP flow may
refer to a stream of IP packets belong to a partienlar application ™)) For example,
Chincholi teaches an 802.11 embodiment (Figure 5) in which 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 beingused. (EX1005 at [0138], Table 1 (“S" interface
is for “Incoming/Cutzoing IP Packets™).) Thus, a POSITA would consider the “[S]"
interface from the IP layer for the IP stream an application interface associated with
a first applicanon.

EX1002 99 80-81 (identical figure omitted).

b)  1lal: connecting an application interface to a
processing interface, the application interface being
associated with a first application, the first
application providing. when the wireless networking
device is being used. a first data stream and having a
first wireless bandwidth requirement;

“application interface being associated with a first application ... providing, when
the wireless networking device is being nsed, ... a first dota stream™
Chincholi/Riggert discloses this limitarion. (EX1002, T80-86.) Chincholi
discloses that “[n]sing mulniple RATs sinmltaneously may provide the benefit of
increased bandwidth for an application (e.g., an IP flow) as well as increased
reliability. " (EX1003, [0191].) The first data stream of a first application is referred
to as an “TP flow." (EX1003. [0132] (“A single IP flow may refer to a stream of TP
packets belong to a particular application.”.)) In an 802.11 embodiment (Figure 3).
[P packets associated with an application data stream come from or are destined for
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. (EX1003, [0138],
Table 1 (“5" interface is for “Incoming/Ontgoing IP Packets" ) The interface from
the IF layer for the IP stream “[S]" is therefore an application interface associated
with a first application.
Petition at 17 (identical figure omitted).
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| Section/Topic |

Almeroth Declaration (EX1002)

Petition re: ‘414 Patent

84. The OMMA layer functions as a common moduole positioned between
the IP layer and mmltiple Radio Access Technology (RAT) layers. (EX1005 at
[0137]; see also id. at [0120] (“[T]he single thin software layer may enable one RAT
to operate over industrial. scientific, and medical (ISM) bands, and another RAT to
operate over a TVWS band for the same TP flow").) Figure 5 illustrates an example
of an OMMA layer that enables a dual-RAT aggregation device within an 802.11n
network:

83. The IP layer connects to the OMMA layer and supplies IP packets for
processing. (EX1005 at [0137]) The OMMA layer “may allow for enhanced
throughput and reduced latency for a single IP flow.” (EX1005 at [0120]) As it
processes IP packets and serves as an interface berween the IP layer and the MAC
layers, the OMMA layer functions as a processing interfice.

EX1002 99 84-85 (identical figure omitted).

The OMMA layer is a common layer/module between the IP layer/modnle

and the multiple RAT layers/modules. (EX1003, [0137]; see alse id. [0120] (“[T]he
single thin software layer may enable one RAT to operate over industrial sciennific
medical (ISM) and another RAT to operate over a TVWS band for the same IP
flow.")) An exemplary OMMA layer enabling a dual-RAT aggregation device in a
802 11n network is shown in Figure 5:
The IP layer is connected to the OMMA layer and provides IP packets that the
OMMA layer processes. (EX1005, [0137]); (EX1002, 185y The OMMA “may
allow for enhanced throughput and reduced latency for a single TP flow.” (EX1003,
[0120].) The OMMA layer is therefore a processing layer, which processes IP
packets and provides an inferface between the IP layer and acmal MAC layers. ie.
a processing inferface.

Petition at 19-20 (identical figure omitted).

6. “fostepplicaio... Aaring s vielss bandvidh reguirement”
Chinei eaches “s Bt seiement o an P v (EX1005 = 2601

EX1002 9 86.

Chincholi teaches “a bandwidth requirement for an IP flow.” (EX1005.

[2601.)

Petition at 20.
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| Section/Topic |

Almeroth Declaration (EX1002)

Petition re: ‘414 Patent

Grounds for
Unpatentability:

Claim 1(b)

() _l.[h]:mmn:ﬁlgirstalﬂs:mtﬂmlm

interfaces to the processing interface;

87. In my opinion, ChincholiRiggert discloses this limitation. Chincholi
describes connecting first and second actual MAC interfaces to the processing
interface, namely the common OMMA layer. For example. Fignre 5 illnstrates a
“dual-RAT aggregation” setup, where the OMMA layer sits above and connects two
RATs, 501a and 501b. Each RAT includes a respective MAC interface 502.
(EX1005 at [0138] (“The RATs 501a, 501h may comprise a MAC layerimodule

302 and one or more physical layersfmodules 503.).)

EX1002 q 87 (identical figure omitted).

¢}  1[b]: connecting first and second actual MAC
interfaces to the processing interface;

Chincholi/Riggert discloses this limitation (EX1002. §87.) Chinchholi
discloses connecting first and second actual MAC interfaces to the processing
interface (fe., the common OMMA layer) Figure 5 depicts a “dual-RAT
aggregation” with the common OMMA layer existing above and connecting two
RATSs 501a and 501b, which comprise first and second actual MAC interfaces 502,
respectively. (EX1005, [0138] (“The RATs 301a. 501b may comprise a MAC
layer/module 302 and one or more physical layersimodules 503..))
Petition at 20 (identical figure omitted).

Grounds for
Unpatentability:

Claim 1(c)

g

88 Inmy opinion, Chincholy/Riggernt discloses this limitanion. Each RAT
in Chinchoh includes one or more physical lavers. (EX1005 at [0138] (“The RATs
501a. 501b may comprise a MAC layer'module 502 and one or more physical
layers/modules 503.").) Chincholi further discloses that these physical (PHY) layers
are connected to their respective MAC interfaces.

EX1002 qq 88 (identical figure omitted).

' e
Chincholi/Riggert discloses this limitation (EX1002, J88.) Each RAT in
Chincholi comprises one or more physical layers, each of which corresponds to
a claimed actual PHY interface. (Id ; EX1005, [0138] (“The RAT= 501a, 501b may
comprise a MAC layer'module 502 and one or more physical layers/modules
503.")) Chincholi discloses conmecting the actnal PHY layers (acfual PHY
interfaces) to the actual MAC interfaces:
Petition at 21 (identical figure omitted).
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| Section/Topic |

Almeroth Declaration (EX1002)

Petition re: ‘414 Patent

Grounds for
Unpatentability:

Claim 1(d)

(&)  1[d]: respectively associating first and second wireless
transceivers with the first and second actual PHY
interfaces, wherein each one of the first and second
wireless transceivers (i) is suitable for use in a wireless
local area network, (ii) has a first and second
bandwidth availability up to a first and second actual
bandwidth, and (iii) is adapted to emit radio waves in
first and second different bands of frequencies;

89, In my opimion, ChincholyRiggert discloses this limitation

90.  “respectively associating first and second wireless transceivers with
the first and second actual PHY interfaces ... (i) is suitable for use in a wireless
local area network™: Chincholi Figure 5 illustrates associating actual PHY interface
of each RAT with an antennafradio frequency (RF) front-end pair. (EX1005 at
[0133, 138])

The antennalradio frequency (RF) front-end pairs in Figure 3
includes first and second transceivers. In my opinion. a POSITA would have

L)

understood that a “transceiver” is a physical device that can both transmit and receive
information. Thus, each of Chinchali's disclosed “antenna/RF front-end pairs” are
a transceiver becanse they operate on wireless protocols that both transmit and
receive data such as IEEES02.11, IEEES02.11ac, IEEES02 11af, LTE, WCDMA,
ete. (Ex. 1005 at [0134].)

In my opinion, & POSITAY ol ) fisr) fndsrsiood i e
transceivers in Figure 5 would be associated with the actual PHY layer of each
fespective RAT) as the PHY layer is understood as {8 physical connection between
a transceiver and the rest of the RAT.

93. In my opimon Chincholi also teaches that each RAT may be

92

implemented as a Wi-Fi RAT. wath the associated transceivers being suitable for
use in a wireless local area network. (EX 1005 at [0134])

EX1002 99 89-93.

e)  17d]: respectively associating first and second
wireless transceivers with the first and second actual
PHY interfaces, wherein each one of the first and
second wireless transceivers (i) is suitable for use in
a wireless local area network, (ii) has a first and
second bandwidth availability up to a first and
second actual bandwidth, and (iii) is adapted to emit
radio waves in first and second different bands of
frequencies;

Chincholi/Riggert discloses this limitation. (EX1002, T{852-99.)

“respectively associating first and second wireless transceivers with the first
and second actual PHY interfaces ...(1) is suitable for use in a wireless Iocal area
network™

The system shown in Chincholi Figure 5 associates acmial PHY interface of
each RAT with an antennafradio frequency (RF) front-end pair. (EX10035. [0133.
138].) The antemnafradio frequency (RF) front-end pairs in Figure 3 comprise
first and second wireless transceivers. (EX1002, 191.)

A POSITA would have understood that a “mransceiver” is a physical device
that can both transmit and receive information (fd) Thus, each of Chincholi's
disclosed “antenna/RF front-end pairs” is a wireless fransceiver becanse each
operates according to wireless protocols for transmitting and receiving data, such as
IEEER(2 11 TEEESR02 11ac, IEEER02 11af 1. TE WCDMA_ etc. (EX1003, [0134])

A POSITA would have further understood that the transceivers in Figure 5
wonld be associated with the actual PHY layer of each respective RAT, because the
PHY layer is understood to be the physical connection between a transceiver and the
ESISFERET 002 192)

Chinchli 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, [0134]; EX1002, 993.)
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| Section/Topic |

Almeroth Declaration (EX1002)

Petition re: ‘414 Patent

Petition at 23-24.

94, “each of the first and second wireless transceivers (ii) has a first and
second bandwidth availability up to a first and second actual bandwidths™: The
plain meaning of this limitation is that each wireless transceiver has at least two
bandwidth availahilities and two corresponding actnal bandwidths. For example, I
understand that in the paralle]l lingarion, the Patent Owner has alleged that this
limitation may be satisfied if each of the two wireless transceivers has one respective
bandwidth availability up to an acmal bandwidth. (EX1018 ar 19-20.) In any case,
Chincholi either discloses or renders this limitation obvious under either
interpretation.

95,  Inmy opinion a POSITA would have recognized that each transceiver
has an “actual” bandwidth with a “bandwidth availability” that may be a subset of
the actual bandwidth, as the actual bandwidth refers to the total bandwidth of the
transceiver, and the bandwidth availability refers to those subportions of the total
bandwidth that are available for use. fieed ¥ Giincholi feaches! e RAT:
associated with each transceiver provide “meta-data feedback” allowing the OMMA
layer to split I packets amongst the RATS based on their available bandwidth
(EX1003 at [0138]; [0161] (listing ““Channe] bandwidth{s)" sent by the PHY layer
as an example of “feedback metric[] used by an OMMA layer™); see also id at
[0167] (“At starmp, the ONMA layer may receive the available bandwidth af each
of the one or more RATs ")) Thus, Chincholi discloses that each transceiver has at
least one bandwidth availahility up to an acmal bandwidth.

EX1002 99 94-95.

“each of the first and second wireless transceivers, respectively, (i) have a
first and second bandwidth availability up to a first and second actual bandwidths”

The plain meaning of this limitarion is that each of the wireless transceivers
has at least two bandwidth availabilities and two respective actual bandwidths.
However, Patent Ovwner has alleged in the paralle] litigation that this limitation may
be met by each of the two wireless transceivers having ane respective bandwidth
availability up to an actual bandwidth. (EXI018, 19-20.) Regardless, Chincholi
discloses ar renders obvious this limitation under either interpretation.

Consistent with PO's infringement contentions, a POSITA would have
recognized that each transceiver has an “actmal” bandwidth (ie., total handwidth 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, §95) Indeed 55 Chincholil feaches, the| RATS! associated with cach
transceiver provide “meta-data feedback” allowing the OMMA layer to split IP
packets amongst the| RATS based ontheir available bandwidih, (EX 1003, [0138]:
[0161] (listing “Channel bandwidth(s)" sent by the PHY layer as an example of
“feedback metric[] used by an OMMA layer™); see also id. [0167] (“At startup, the
OMMA layer may receive the available bandwidth of each of the one or more
RATs")) Thus, Chincholi discloses that each of the two transceivers has a
bandwidth availability up to an actnal bandwidth. {d.)

Petition at 24-25.
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| Section/Topic |

Almeroth Declaration (EX1002)

Petition re: ‘414 Patent

96. Chincholi further discloses that each transceiver may have multiple
available bandwidths. Specifically, it states that a transceiver's feedback metrics
inclnde available “[c]hanne]l bandwidth(s)" represented as a *“Vector/list of elements
which are multiple of 0.5 MHz." (EX1005 at [0161], Table 2.) In my opinion. a
POSITA would understand that a “vecror™ or “list” is a data structure designed to
hold mmltiple data elements of varable or indeterminate count. Accordingly, a
POSITA would recognize that the number of available channel bandwidths stored
in such a stucture could exceed two. In fact, if the number of available channel
bandwidths were limited to just one or two, a more efficient and appropriate data

structure—such as a tuple or ordered pair—would likely have been used instead.

EX1002 9 96.

Chincholi also discloses that there are multiple available bandwidths for each
transceiver, specifically that a transceiver's feedback metnics include available
“[clhanne]l bandwidth(s)” in the form of a “Vectorlist of elements which are
mmltiple of 0.5 MHz." (EX1005, [0161], Table 2.) A POSITA would understand a
“vector” or “list” data structore as a data structure for transferring muitiple data
elements of indeterminate count and that the number of available “channel
bandwidths" stored in the vector could exceed two. (EX1002, 996.)

Petition at 25.

97.  “each of the first and second wireless transceivers ... (iii) is adapted
to emit radio waves in first and second different bands of frequencies”: The plain
meaning of this limitation is that each of the two transceivers emits radio waves in
the same two frequency bands. I understand. however. that the Patent Owner has
interpreted this limitation more narowly—requiring only that each transceiver emit
in a single. mmtnally exclusive, frequency band. For example, in its infringement
contentions, the Patent Owner alleges thar this limitarion is satisfied by
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-
20,3 In any event, Chincholi either discloses or renders this limitation obvious under
either interpretation.

EX1002 9 97.

“each of the first and second wireless transceivers ... (ii) are adapted to emit radio
waves in first and second different bands of frequencies™

The plain meaning of this limitation is that each of the two transceivers emit
radio waves in the same two frequency bands. (EX1002. 797.) Patent Owner,
however, has read this imitation to only require that each transceiver emit on a
single. mumally exclusive, frequency band. 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 1s
“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, 19-20) Regardless, Chincholi discloses
or renders obvious this limitation under either interpretation.

Petition at 25-26.
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Q8. The transceivers of each RAT are adapted to emit radio waves in first

and second different frequency bands. i #ie context of Figre 4, Chincholi discioses
that “[flor multiple RATs 401, each RAT 401 may be operating on a specific band.
For example, a 802.11n PHY/MAC cperating over 2.4 GHz ISM band. a 802.11af
FHY/MAC operating over 312 MHz—698 MHz TVWS band, an LTE EAT operating
on a licensed band (e.g., 700 MHz band), a Bluetooth RAT operating on 2.4 GHz
ISM band, etc.” (EX1003 at [0135].) Thus, a POSITA would have understood thar
(Chincholi discloses this limitation under Patent Owner's interpretation.

EX1002 9 98.

The transceivers of each RAT are adapted to emit radio waves in respective
different bands of frequencies, consistent with PO's infringement contentions. Tithe
context of Figare 4, Chincholi discloses that “[flor multiple RATS 401, each RAT
401 may be operating on @ Specific band! A 502.11n PHY/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
Eluetooth RAT operating on 2.4 GHz [SM band erc.” (EX1003 [0133].) Thus, a
POSITA would have understood that Chincholi discloses this limitation under PO's

interpreration] (EX1002, §98.)
Petition at 26.

99, Chincholi also discloses that each transcerver can emit radio waves
within both of the at least two frequency bands. For example. it explains that a
network transmitter (NT) and a wireless transmitfreceive unit (WIRU) “may
communicate with each other over a single radio frequency (RF) spectral band "
such as the “2.4 GHz ISM band, or 5 GHz ISM band ™ even when the devices are
“multi-RAT capable devices fe. devices comprising multiple transceivers.
{(EX1005 ar [0118].) Chincholi further notes that a given frequency band may consist
of “multiple contignouns or noncontignons channels” over which communication
occrs. {Id) Accordingly, a POSITA would understand that a transceiver operating
on the 2.4 GHz ISM band is adapted to emit radio waves in any of two contignons
channels—i e two different frequency bands within the broader band—and thus
meets the claim limitation under the altemative interpretation

EX1002 9 99.

Chincholi also discloses that each transceiver can emit radio waves within all
of the at least two frequency bands. Chincholi describes that an NT and WTRU “may
commumcate with each other over a single radio frequency (RF) spectral band” such
as “2.4 GHz ISM band. or 5 GHz ISM band,” even when the devices are “mmlti-
RAT capable devices." ie. comprising multiple transceivers. (EX1005, [0118].)
Chincholi further describes that the frequency band is comprised of “pmitiple
contignous or noncontignous channels” within the band over which the devices
commumicate. (Jd.) Accordingly, a POSITA would understand that each transceiver
operating on the 2.4 GHz ISM band is adapted to emit radio waves in any one of two
contiguous channels, i.e. the first and second different bands of frequencies, and thus
satisfies the claim limitation under the alternative interpretation. (EX1002, 199.)
Petition at 26-27.
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Grounds for
Unpatentability:

Claim 1(e)

()  1[e]: forming in the processing interface (i) at least
one virtnal MAC interface and (ii) first and second
virtual PHY interfaces that, during operation of the
wireless networking device. feed information
regarding the bandwidth availabilities of the first and
second wireless transceivers back to the at least one
virtual MAC interface;

100. In my opinion Chincholi/Riggert discloses or renders obvions and/or
Chincholi/Riggert render this limitation obvious.

101 According to the 414 patent, the claimed virmal MAC and PHY layers
associated with Gifferent applications (EX1001 ar 3:41-44.) The patent describes
the virmal MAC layer as inclnding the functionality of “decision.” “processing.” and
“nltra-streanmng™ blocks. while the virmal PHY layer may include one or more “RF
blocks." (EX1001 at 4:39-41.) These RF blocks {(which make up the virmal PHY
layer) represent the virmal use of specific sets of allocated transceiver resonrces.
(EX1001 ar 4:41-44; see also Fig. 3 (showing two RF blocks associated with “two
sets™ of transceiver resources).) The patent further explains that “[bly employing a
PHY layer, wireless wransceiver resources may be allocated more efficienty to
handle varions data bandwidth requirements from different applications.™ (EX 1001
at 5:60-64.)

EX1002 99 100-01.

f) 1[e]: forming in the processing interface (i) at least
one virtual MAC interface and (ii) first and second
virtual PHY interfaces that, during operation of the
wireless networking device, feed information
regarding the bandwidth availabilities of the first
and second wireless transceivers back to the at least
one virtual MAC interface;

Chincholi/Riggert discloses this limitation. (EX1002, §100-109.) Kecerding
|EFSERTEPIeanens (E3{1001, 3:41-44.) The patent states that the virmal MAC
layer comprises the finctionality of “decision.” “processing " and “nltra-streaming™
blocks, while the virmal PHY layer may comprise one or more “RF blocks™
(EX1001, 4:39-41) The viriual PHY layer may include mnltiple RF blocks, each
representing the virtoal use of some set of allocated transceiver resources. (EX1001,
4:41-44; see also Fig. 3 (depicting two RF blocks associated with “two sets” of
transceiver resources.)) “By employing a virmal MAC and virmal PHY between an
application layer and an actmal MAC and PHY layer, wireless transceiver resources
may be allocated more efficiently to handle various data bandwidth reqmirements
from different applications ™ (EX1001 at 5:60-64.)

Petition at 27.
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102. Chincholi discloses that the OMMA layer (fe.. the processing
interface) inclndes the claimed “virtual MAC interface " The term “OMMA" stands
for “opportunistic multi-medinm access control (WMAC) aggregation” reflecting its
role in aggregaring multiple MAC interfaces. as shown in Figore 5. (EX1005 at
[0120].) The OMMA layer functions as a virtmal MAC interface by transparently
“distribit[ing] and/or combin[ing]” packets between the IP layer and the various
RATs. (EX1005 at [0192].) In my opinion. a POSITA would understand this
functionality to constitute a virmal MAC interface, as the OMMA layer effectively
presents itself to the TP layer as a single interface,_ abstracting the underlying mnltiple
MAC-PHY pairs through which the packets are ultimately transmitted or received.

103. Chincholi's OMMA layer also encompasses all the fonctionality
attributed to the “virmal MAC interface™ in the '414 patent Specifically. Figure 6
of Chincholi presents a block diagram of the OMMA layer, which includes an IP
QoS8 Schednler 603, a MAC Resource Reservation module 602, and a Traffic
Shaping Module 601. [EXI005 at [0139].)

EX1002 99 102-03 (identical figure omitted).

First, Chincholi discloses that the OMMA (the processing interface) includes
the claimed “virfual MAC interface” Indeed. “OMMA" is an abbreviarion for
“opporiunistic mmln-medivm access control (MAC) aggregation” which refers to
the fact that the OMMA layer aggregates mnltiple MAC interfaces. as depicted in
Fignre 5. (EX1005, [0120]; EX1002, 102.) The OMMA layer inclndes an interface
acting as a virmal MAC interface becanse it transparently “distributes and/or
combines” packets between the IP layer and the RATs. (EX1005. [0192]) A
POSITA would have recognized thar this “virmalizes™ a MAC interface becanse 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,
q102.)

Chincholi's OMMA layer also inclndes all the functionality that the "414
patent associates with the virmal MAC interface. (EX1002, 1103) Figure 6 of
Chincholi is a block diagram of an OMMA layer. comprising an IF QoS Scheduler
603, a MAC Resource Reservation module 602, and a Traffic Shaping Module 601.

(EX1008] (01391.)

Petition at 28 (identical figure omitted).
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104. The IP (oS Scheduler in Chincholi flassifies incoming packets from &
packet stream and may segregate them into distinct IP QoS streams. (EX1005 at
[0143]) In my opinion, a POSITA would recognize this functionality as
comresponding to the “decision block”™ of the "414 patent’s virtual MAC interface.
(EX1001 2 3:21-26.) The MAC Resource Reservation module determines the time
duration or spectral fragment/bandwidth required by a packet or set of packets.

{EXI005 at [0142]) A POSITA would understand this to fulfill the role of the
“processing block™ described in the *414 patent. (EX1001 at 3:24-26.) Finally. the
Traffic Shaping module determines how packets are routed across RATSs using either
policy-based or feedback-based routing. (EX1005 at [0139].) In my opinion, a
POSITA would idenrify this as corresponding to the “nltra-streaming block™ of the
virtual MAC interface described in the "414 patent (EX1001 at 3:26-31) Thos, a
POSITA would conclude that Chincholi's OMMA layer includes a *

105. Chincholi also discloses “farming in the processing interface ... first
and second virtual PHY interfaces" that provide feedback regarding the bandwidth
availabilities of the first and second wireless transceivers to the at least one virmal
MAC interface. Specifically, Chincholi explains that the Traffic Shaping module of
the OMMA, layer—which forms part of the virtnal MAC interface—may perform
packet routing based on “feedback based routing” (EX1005 at [0139]) In such
routing, “the OMMA transmitter may nse measurement metrics fed back from each
RAT." including “channel quality metrics and the mumber of available resources on
the medinm ™ (EX1005 ar [0161].)

EX1002 99 104-05.

The IP QoS Scheduler classifies incoming packets of a packet stream and may
Segregate| them into) distince. IF| Q0S| Sireams (EX1005 [01431). which 2 POSITA
would have recognized as the functionality of the “decision block™ of the '414
patent’s virmal MAC imerface (EX1002, T104: Ex1001. 551506 {hel BilE
Resource Reservation module determines the fime doration or spectral
fragment/bandwidth required by a packet or set of packets (EX1003, [1141]), which:

a POSITA would have recognized as the functionality of the “processing block™ of
the *414 patent's virtual MAC interface (Id ; EX1001, 3:24-26.) Finally. the Traffic
Shaping modnle determines the way packets are routed across RATs using either
policy based routing or feedback based routing (EX1005, [0139]), which a POSITA
would have recognized as the functionality of the “nltra-streaming block™ of the *414
patent’s virmal MAC interface (7 ; EX1001 at 3:26-31.) Thus, a POSITA would
have recognized that Chincholi's OMMA layer includes a “virtual MAC inferface "
(1d.)

Serond, Chincholi discloses forming in the processing interface ... first and
second virtual PHY interfaces that feed information regarding the bamdwidth
availabilities of the first and second wireless transceivers back to the at least one
virtual MAC interface. Chincholi discloses that the traffic shaping module of the
OMMA (ie., part of the virtmal MAC interface) may determine packet routing nusing
“feedback based routing™ (EX1005. [0139]) In feedback based routing. “the
OMMA transmitter may use measurement metrics fed back from each RAT." which
inclnde “chamne]l guality mefrics and the number of available resources on the
medinm * (EX1005, [0161].)

Petition at 29-30.
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106. Figures 28, 29, along with their associated descriptions, explain how
Chincholi collects feedback from each RAT for use by the Traffic Shaping module.
Figure 28 depicts the OMMA layer as including an OMMA Controller, which
interfaces with each RAT to collect metrics related to channel guality and available
medium resources. Specifically, through interface A2 shown in Figure 28, “[a] RAT
(e.g.. each RAT) may provide feedback metrics (e.g.. a vector comprising a valne of
serving rate, jitter. packet delay. and packet loss rate on its MAC) to the OMMA
Controller 2900 per device (e.g., WIRU or NT) per access category supported at
that RAT™ (EX1005 at [0205].) In my opindon, it would have been obvious to a
POSITA to incorporate first and second virmal PHY interfaces into the OMMA
Controller to collect these feedback metrics from the RATs over the A2 interface
and relay them to the virtnal MAC interface, consistent with the feedback-based
EX1002 q 106 (identical figure omitted).

Fignres 28, 29, and their associated descriptions describe how Chinchaoli
collects feedback from each RAT for the traffic shaping module. Figure 28 illustrates

how the OMMA layer inclndes an OMMA Controller, which interfaces with each
RAT to collect metrics regarding the channel quality and number of resources

available on the medivm Using inferface A2 in Fignre 28 “[a] RAT (e g, each
RAT) may provide feedback metrics (e.g., a vector comprising 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 or NT) per access category supported at that RAT™
(EX1005, [0205].) It would have been obvions to a POSITA to incorporate first and
second virmal PHY interfaces into the OMMA Controller of Chincholi to collect the
disclosed feedback metrics from the RATS over the “A2" interface and feed it back
to the virtnal MAC interface. (EX1002, 106.)

Petition at 30-31 (identical figure omitted).

107. Furthermore, in my opindion, Riggert discloses details relevant to the
implementation of virmal PHY interfaces. As discnssed above in Section IV, Riggert
teaches a “bondable virtual interface™ that provides one or more virmalized physical
interfaces to the actual PHY layers of the communication channels, thereby enabling
flexible substimrion of the interface thronghout the systern. (EX1006 at [0065].) In
my view, implementing such a virmalized physical interface for transceivers in an
802.11 system offers particular advantages. as it allows an access point to support
commumcation with wireless devices operating under varions generanons of the
802.11 standards. The concept of virmalizing the physical interface for this purpose

is also tanght in backgronnd reference 115 Patent Application 2000/0141601

(“Tain"). (SEEIERI00 at [0034-0037])

Further details regarding the implementation of virmal PHY interfaces are
disclosed by Riggert As discussed above in Section IV.E.2, Riggem teaches a
“bondable virmal interface™ that provides one or more virtnalized physical interfaces
to the acmal PHY layers of the communication channels. allowing for easy
substittion of the interface throughout the system [(EXA006, [0065], EX1002,
q107.) Providing this sort of virtualized physical interface for transceivers in an
802.11 system is particularly beneficial as it allows an access point to accommodare
communication channels with wireless devices that may operate using vanous
different generations of the 802 11 standards. (fd.) Virmalization of the physical
interface for this purpose is tanght in background reference 1.S. Patent Application

2000/0141691 (“Tain".) (522 ESEIB0H 10034-0037T): (Id.)
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108. Figure 5 teaches the basic architectore for implementing “bondable
virmal interfaces” in the wireless network devices of a mnlti-channe] network:

109. InFigure 5, the “bondable virmal interface™ on the server side is labeled
as a “bondable PHY™ (240). Although the exemplary architecture illustrates only a
single bondable virmal interface associated with four actual transceiver resources,
Riggert teaches that mulriple physical bondable interfaces may exist within a single
device. For instance. each network endpoint may include “a plorality of bondable
virmnal interface conmectors 244 and 344 respectively with each connector
corresponding to a distinct bondable virtnal interface. (EX 1006 at [0069].)

EX1002 99 107-09 (identical figure omitted).

Figure 5 of Riggert teaches the basic architecture for implementing “bondable
virmal interfaces” in the wireless network devices of a muln-channel network:
The “bondable virmal interface™ in Figure 5 on the server side is denoted as a
“bondable PHY™ (240.) While the exemplary architecture depicts only a single
“bondable virmal interface™ associated with four actual transceiver resources,
Riggert teaches that mmultiple physical bondable interfaces are possible in a single
device. 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 wirtnal interface. (EX1006. [(069]: EX1002,
1109}

Petition at 32-33 (identical figure omitted).

110. Far the reasons I discussed above, see Section VLA, in my opinion B
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 ¥AD" interfates 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 pais, thus increasing
fexibility in the system.

EX1002 9 110.

For the reasons discussed above, ¢.g, in Section VIL 4 JPOSITA wonld have
been motivated to combine Riggert's implementation of virtal PHY interfaces into
the OMMA' Controller of Chincholi for the purposes of receiving the feedback
statistics over Chincholi's ¥A2 fnterfaces| and passing {hatl feedback datal fo
Chincholi's| fraffic| Shaping| module (EX1002. 7110,) [Thel restifing] Combination
would implement cne or more bondable virtual PHY interfaces into Chincholi's
OMMA controller, each associated with ane or more actual MAC-PHY pairs, thus
increasing flexibility in the system. (/<)

Petition at 33.
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removes the headers at the receiver.” (EX1005 at [0126].)

EX1002 9 111.

Grounds for (®
Unpatentability:
Claim 1(f)

111. Tn my opinion. Chincholi/Riggert discloses this limitation. Chincholi
discloses that its OMMA layer (ie. the processing interface) is configured to
operate transparently with respect to higher layers. 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 TP layer.” (EX1005 at
[0192], [0126].) This is contrasted with a “non-transparent” configuration, in which

the OMMA layer “add[s] additional headers at the transmitter. andfor reads and

ChincholiRiggert discloses this limiration. (EX1002. 71113 Chincholi
discloses that its OMMA layer (processing inferface) is configured to operate in a
manner transparent to any higher layer. Chincholi discloses that “[t]he OMMA
layer may be transparent in thar it distributes and/or combines packets from different
RATs and forwards the packets to the IP layer." (EX1003, [0192]. [0126].) This is
as opposed to a “non-transparent” configuration in which the OMMA layer would
“add[] additional headers at the transmitter, and reads and removes the headers ar
the receiver.” (EX1005, [0126].)

Petition at 33-34.
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Grounds for
Unpatentability:

Claim 1(g)

(h)  1[g]: (a) request or create (i) a first association

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

112. In my opinion, Chincholi/Riggert discloses this limitation. CHiNSHON
discloses techniques for netwark terminals and WTRUs to discover one another
using active and passive scanning procedures. (EX1005 at [0145]) After an
authentication procedure, Chincholi discloses that WIRUs may transmit a request
to asscciate with one or more RATS of the network terminal and that the network
terminal may provide an association response signal accepting or rejecting the
fequest of the WIRU! (EX1005 at [0149)) In my opinion, a POSITA would have
recognized that these scanning procedures disclose the ahility of Chincholi's
OMMA layer to request or create associations hetween recipients and first, second,
and third actmal MAC and PHY interfaces.

113, When operating transparently with respect to higher layers, see
limitation [1£], Chincholi's OMMA layer handles the request/response and creation
of associations with WTRUs. (EX1005 at [0127] (“[Alssociation request/respanse
frames may be updated by the OMMA layer to include OMMA device discovery
parameters, for example, such as but mot limited to OMMA modes, OMMA
schemes, OMMA packet distribution modes, etc.""). Ths in my opinion, 3 POSITA
would have recognized that the request or creation by Chincholi's OMMA layer of

performed in a manner transparent to higher level layers.
EX1002 99 112-13.

h)  1[g]: (a) request or create (i) a first association
between a recipient and the first actnal MAC and
PHY interfaces and (ii) a second association between
the recipient and the second actual MAC and PHY
interfaces, and

Chincholi/Riggert discloses this limitation, (EX1002, 9]112-113.) Chincholi
discloses technigues for network terminals and WTRUs to discover one another
using active and passive scamming procedures. (EX1005, [0143)) Afier an
anthentication procedure, Chincholi discloses that WTRUs may transmit  request
o associate with one or more RATSs of the network terminal and that the network
terminal may provide an association response signal accepting or rejecting the
fequest of fhe WIRT. (EX1005] [0149]) A POSITA would have recognized that
these scanming procedures disclose the ability of Chincholi's OMMA laver to
request or create associations between recipients and first, second. and third actual
MAC and PHY interfaces. (EX1002, {112.)

When operating transparently with respect to higher layers (see limitation
[1f]). Chincholi's OMMA layer handles the requestiresponse and creation of
associations with WTRUs. (EX1005, [0127] (“[Alssociation requestiresponse
frames may be updated by the OMMA layer to include OMMA device discovery
parameters. for example, such as bur not limited to OMMA modes, OMMA
schemes, OMMA packet distribution modes. etc.") Thus, & POSITA| fwould have
between recipients and the actual MAC and PHY interfaces was performed in a
manner transparent to higher level layers (EX1002, 1113))

Petition at 34-35.
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Grounds for
Unpatentability:

Claim 1(h)

-

114. In my opinion. ChincholiRiggert discloses this limitarion. Chincholi
teaches that NTs and WTRUs communicate with one another over “channels "
which are portions of a transceiver bandwidth availability. Specifically, “[tlhe NT
and WIRU may communicate with each other over a single radio frequency (RF)
spectral band, for example, 2.4 GHz ISM band, or 5 GHz ISM band, or TVEWS
band, or 60 GHz band, using a channel within the band or aggregating nmltiple
contignous or noncontignous channels ™ (EX1005 at [0118]; see 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 20/40MHz channel in the case of ISM band or
a single 5/10/20 MHz channel in television white space (TVWS) band using
contiguousinon-contignous carrier aggregation.").)

115, Chincholi also discloses identifying available bandwidth channels for
communication. The OMMA layer receives varions feedback information from
Each RAT. (EXI005 a: [0123]) For example, “the OMMA transmitter may use
metrics and the mimber of available resources on the medinm ™ (EX1003 at [0161].)
Amongst the available resources provided as part of the feedback information 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). (EX 1005 at [0161].}

EX1002 99 114-15.

=g

Chincholi/Riggert discloses this limitation. (EX1002, 9]114-116.) Chincholi
teaches that NTs and WTRUs communicate with one another over “channels*
which are portions of a transceiver's bandwidth availability. “The NT and WIRU
may communicate with each other over a single radio frequency (RF) spectral band,
for example. 2.4 GHz ISM band, or 5 GHz ISM band. or TVSWS band, or 60 GHz
band. using a channel within the band or aggreganng mmitiple contigunous or
noncontiguous channels.” (EX 1003, [0118]; see also id. [0121] (“An 802.1 1 based
system may operate in a fime division duplexing (TDD) mode, for example. on a
band over a single 20/40MHz channel in the case of ISM band or a single 3/10/20
MHz channel in television white space (TWVWS) band using contignons/non-
CORTROS Caiar agEgation.” )

Chincholi also discloses identifying availsble bandwidth channels of a
selected wireless transceiver for communicarion. The OMMA layer receives varions
feedback information from each RAT! (EX1003, [0123].) For example, “the OMMA
fransmitter may nse measurement metrics fed back from each RAT." which include
“channel quality metrics and the number of available resources on the medium *
(EX1003, [0161].) Amongst the available resources provided as part of the feedback
informarion are the “oumber of channels” and “channel bandwidth” (ie. the width
of the channel. such as 20/40 MHz in the case of the ISM band ) (EX1005. [0161].)

Petition at 35-36.
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116. In my opinion. a POSITA would have understood that the ability of
Chincholi's OMMA layer to receive from each RAT a number of channels and
channel bandwidth is an identification of “at least one portion” (fe., at least one
available channel or an aggregation of mmlnple comfiguous or non-contignous
channels) of the first actnal bandwidth of the first wireless transceiver. A POSITA
would have further understood that each identified channel bandwidth is comprised

of a number of frequency carriers, which are a set of given communication resources

A POSITA would have understood thar the ability of Chincholi's OMMA
layer to receive from each RAT a number of channels and channe] bandwidth is an
identification of “at least one portion" (ie.. at least one available channel. or an
aggregation of multiple contignous or non-contignous channels) of the first
bandwidth availability of a first wireless transceiver. (EX1002, 116} A POSITA
would have further understood that each identified channel bandwidth is comprised

of a number of frequency carriers, which are a set of given resources for the

117. In my opinion. ChincholiRiggert discloses this limitation. Chincholi
teaches thar the OMMA layer evalnates the identified channe] availabilities in view
of the first application's bandwidth requirement and allocates bandwidth resources
accordingly. Specifically, Chancholi states that “the OMMA laver may determine a
time duration and a bandwidth requirement for an IP flow.” (EX1005 at [0260].)
With knowledge of the total bandwidth requirement and feedback information
indicating the number of channels available on each RAT. Chincholi further explains
how the “OMMA layer may intelligently manage data traffic across munlnple RATs
... as a function of the link quality of each RAT." (EX1005 at [0194].)

EX1002 § 117.

for the identified channel. identified channel (74}
EX1002 9 116. Petition at 36.
Grounds for il b
Unpatentability:
Claim 1(i)

Chincholi/Riggert discloses this limitarion. (EX1002, 91117-121.) Chincholi
discloses that the OMMA layer evaluates the identified channel availabilities of the
first wireless transceiver with respect to the first bandwidth requirement of the first
applicarion. As Chincholi teaches, “the OMMA layer may determine a time duration
and a bandwidth requirement for an IF flow." (EX1003, [260].) With knowledge of
this total bandwidth requirement. as well as the feedback information indicating the
mumber of channels available on each RAT, Chincholi teaches how its “OMMA
layer may intelligently manage data traffic across multiple RAT's as a fonction of the
link quality of each RAT" (EX1005, [0194].)

Petition at 37.
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118 Specifically. Chincholi discloses that “[tlhe OMMA layer may request
resources on a first RAT and on a second RAT based on the time durarion and the
bandwidth requirement for the first IP packet and the second IP packet of the IP
flow.™ (EX1003 at [0260].) It further explains that “[t]he resources are characterized
by the time duration and the bandwidth requirement * (f4.) This functionality may
be carried out, for example, by the “MAC Resource Reservation modnle 602" within
the OMMA layer. which is responsible for “determin(ing] an amount of time
duration andfor spectral fragment/bandwidth required by a packet or a set of
packets " (EX1003 at [0142].)

119. Chincholi also teaches the use of multiple feedback based OMMA
algonthms for allocanng IP packets across respective RATs based on their
bandwidth availability. (EX1005 at [0162]) In a “cold start” phase, Chincholi
teaches how the OMMA layer “may request the individual RATS to transmit the total
channel bandwidths supported by them ™ (EX1005 at [0163].) Thus, the distribution
of IP packets across two separate RATS, operating on two different frequency bands,
can be calculated as the simple ratio of available bandwidth on the two RATs:

.
BN 1) BV s
k=]

(EX1005 at [0163]) Chincholi then discloses more sophisticated algorithms for
allocating packets based on both available bandwidth and link quality for each of a
“ramp-up phase” and a “steady state phase* (EX1005 at [0164]-{0165]).

120. Based on the foregoing, a POSITA would have understood that
Chincholi discloses evaluating the identified bandwidth availahilities of the wireless

transceivers in relation to the first bandwidth requirement of the first application.

Chincholi discloses how “[t]he 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 IP packet of the IP flow."
(EX10035, [0260].) “The resources are characterized by the time duration and the
bandwidth requirement ® (fd) This functionality may be performed by a “MAC
Resource Reservation modnle 602" of the OMMA layer. which “determine[s] an
ampount of time duration andfor spectral fragment/bandwidth required by a packet or
a set of packets " (EX1003, [0142].)

Chinchaoli goes on to detail multiple feedback-based OMMA algorithms for
allocating TP packets across respective RATSs based on their bandwidth availability.
{EX1005; [0162]) In a “cold start” phase, Chincholi teaches how the OMMA layer
“may request the individual RATs to transmit the total channel bandwidths
supported by them ™ (EX1003, [0163].) Thus, the diseribution of IP packets across
two separate RATS, operating on two different frequency bands, may be calculated

as the simple rafio of available bandwidth on the two RATS:
N
B”'r.ﬂr . Z B [ ';'i W
e

(EX1005, [0163]) Chincholi then discloses more sophisticated algorithms for
allocating packets based on bath available bandwidth and link quality for each of a
“ramp-up phase" and a “steady state phase.” (EX1005, [0164]-[0165].)

Based on the foregoing, a POSITA wonld have understood that Chincholi
discloses evaluating the identified bandwidth availabilities of the wireless
transceivers with respect to the first bandwidth requirement of the first application.

(EX1002, §1200)
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EX1002 99 118-120.

Petition at 37-38.

121. Consistent with the purported technological advancement of the *414
patent, Chincholi teaches that the common OMMA layer—positioned above the
aciual MAC interfaces—is imiquely capahle of performing a global evaluation of an
IP flow's bandwidth requirements against the available transceiver resources.
Chincholi notes that an individual NSy BE SRaNare of fhe tesoures ailocation
5] i8] INT) e WTRY By Biher| MACES| B8 thecefore. allowing each MAC to
independently allocars resources across RATs would “not be globally optimal "
(EX1005 at [0259].) Becanse e NN 25750 5 e et e i
is aware of the link quality metrics on each RAT for a device and QoS class.”
Chincholi explains that ¥ giobaly optimal fesonree allocation may be performed at
the OMMA layer, and the optimal resonrce allocation may be signaled to the MAC
on each RAT " (i)

EX1002 § 121.

Indeed, comsistent with the purported technological advance of the "414
patent, Chincholi teaches how the common OMMA layer, situated above the actual
MAC interfaces, is uniguely positioned to make a global evaluation of the bandwidth
requirement for an IP flow with respect to available transceiver resources. An
individual actual MM “may bel imaware| of the resource afiocation|fol fhe NT and
TR O3 oter MA GRS thus permining multi-RAT resource affocation would
“not be globally optimal ™ (EX1003, [259].) “Since [ GNVIAN e Sy bel &2
common entity which is aware of the link quality metrics on each RAT for a device
and QoS class . a globally optimal resource allocation may be performed at the
OMMA layer, and the optimal resource allocation may be signaled to the MAC on
each RAT." (7d)

Petition at 38-39.
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Grounds for
Unpatentability:

Claim 1(j)

122. In my opinion, Chincholi/Riggert discloses this limitation Based on
its evalnation of transceiver bandwidth availability with respect to application
bandwidth requirement, Chincholi discloses nsing the bandwidth availabilities of a
selected two transceivers to simmltaneously transmit the first data stream to a
recipient using a specific subset of frequencies comesponding to their identified
potions,

123, As discnssed above, see limimation 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 availahle bandwidth portion of a given fransceiver is a selection of that
transceiver.

EX1002 9 122-23.

Chincholi/Riggert discloses this limitation (EX1002, §q122-128) Based on
its evaluation of transceiver bandwidth availability with respect to application
bandwidth requirement, Chincholi discloses using the bandwidth availabilities of a
selected two transceivers to simultaneonsly transmit the first data stream to a
recipient using a specific subset of frequencies corresponding to their identified
portions.

As discussed ahove, see limitation 1[h]-1[i], Chincholi reserves resources
from the identified portions of availahle bandwidth of the transceivers to transmit
the data stream A POSITA would inderstand that the reservation of resonrces from
the available bandwidth portion of a given transceiver is a selection of that
transeeiver. (EX1002, 123

Petition at 39-40.
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124, Chincholi discloses selecting at least two transceivers that at least
partially safisfy an application's bandwidth reqnirement to simultansonsly transmit
the first data stream as well as preparing the data stream for such simnltanecus
transmission using the selected transceivers. Specifically, Chincholi describes a
“multiplexing mode" in which, if the channel quality for one or more RATs exceeds
an npper threshold, the OMMA layer may transmit different. independent IF packets
from the same IP flow across one or more of the available RATs (EX1005 at
[0152].) A POSITA would understand this to disclose both the selection of suitable
transceivers based on bandwidth condiions and the preparation of data for
simultaneous muln-RAT transmission.

125, Chincholi further discloses that the reservation of resources on the one
or more RATs is based on whether they satisfy the “handwidth requirements” of the
data sream.  (EX1005 o [0007]) In this Scenario, Chincholi is able fo reserve
resources (ie., a specific subset of frequencies corresponding to the identified
portions of available bandwidth) of multiple transceivers based on said resources
partially satisfying bandwidth requirements and thereby prepare the first data stream
for simutaneous transmission from the multiple transceivers.

EX1002 99 124-25.

Chincholi discloses selecting at least two transceivers that at least partially
satisfy the application"s bandwidth requirement to simultaneously transmit the first
data stream and preparing the first data stream for sinmltanecus ransmission using
the selected two transceivers, Chincholi discloses a “multiplexing 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 IP flow across one or more of the RATs. (EX1003, [0152].) Chincholi further
discloses that the reservation of resources on the one or more RATSs is based on
whether they satisfy the “bandwidth requirements” of the data stream (EX1005,
[0007].) In this scenario, Chincholi is able to reserve resources (ie., a specific subset
of frequencies corresponding to the identified portions of available bandwidth) of
multiple transceivers based on said resources partially satisfying bandwidh
requirements and thereby prepare the first data stream for simultaneous transmission
o Bl ansceve s (EX1002, J1124-125.)

Petition at 40.

126, Chincholi also discloses causing the prepared first data stream to be
transmitted from the selected two transceivers. Figure 11, for example, shows how
the OMMA layer splits a single IP stream of packets (ie., “MAC Service Data
Units” or “MSDUs") for transmission across two RATs simnltaneonsly.

EX1002 9 126.

Chincholi discloses causing the prepared first data stream to be transmitted
from the selected two transceivers. Figure 11 shows how the OMMA layer splits a
single IP stream of packets (ie., “MAC Service Data Units” or “MSDUs") for
transmission across two RATs simmitanecusly. (EX1002, 1126.)

Petition at 41.
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127. As Chincholi discloses, “[u]sing mulriple RATs simmitaneously may
provide increased bandwidth andior increased reliability for an application”
(EX1005 at [0194]) Because the transceivers are selected hased on their ability to
at least partially satisfy the application’s bandwidth requirement. their use in
transmission results in a partial fulfillment of that requirement.

128. Mareover, Chincholi teaches that the processes of [ANSCEIVES SClechon
i Siream preparation, ind Simulfaneous FaRSmSIOn arc all handled by the

OMMA layer in a manner transparent to higher layers. Specifically, Chincholi states
that “[t]he OMMA layer may be transparent, in that it distributes and/or combines

packets from different RATs and forwards the packets to the TP layer.” (EX1005 at
[0192], [0126].)

EX1002 99 127-28.

As Chincholi discloses, “[u]sing multiple RATs simultaneously may provide
increased bandwidth andfor increased reliability for an application” (EX1005,
[0194] ) Since the transceivers were selected based an their ability to partially satisfy
the application’s bandwidth requirement, the transmission partially satisfles the
bandwidth requirement.

Finally, Chincholi discloses that the [anSceiver| selection, Gata strean
preparation, and Simultaneobs| fransmission is all performed by the OMMA in a
manner transparent to higher levels: “[tJhe OMMA layer may be transparent. in that
it distributes and/or combines packets from different RATs and forwards the packets
to the IP layer.” (EX1005, [0192], [0126].)

Petition at 41-42.

Grounds for
Unpatentability:

Claim 1(k)

129. In my opinion, Chincholi/Riggest discloses this limitation Chinchali
discloses examples of “muli- WIRD muln-IP flow cases.™ (EX1005 at [0328].) For
example, *[s] system may comprise multiple WIRDs. a single NT. and multiple TP
flows from the NT to one or more WIRUs." (EX1005 at [0328].) This is disclosed.
for example in Figure 3.

130. To manage data flows for mmitiple WTRUs, Chincholi teaches
techniques for quening packers based on their access categories and/or WTRU

addresses, and for optimizing the distribution of packets from pmltiple streams

Chincholi/Riggert disclases this limitation. (EX1002, §[129-132.) Chincholi
discloses examples of “multi-WTRD multi-TP flow cases.” (EX1005, [0328]) For
example, “[a] system may comprise multiple WIRL, 2 single NT, and multiple IP
flows from the NT to one or more WIRUs" (EX1005, [0328].) This is disclosed

in Figure 3.
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across multiple RATs. (EX1005 at [0351]-[0356]) For instance, Chincholi
discloses that the NEAW ISR OF B Eiven Ganscsiver hay implement mulfiple
i bl decd s wher ¥ efrs o the WIRU 8
NS (0352

EX1002 99 129-130 (identical figure omitted).

To manage data flows for multiple WTRUs, Chinchali teaches techniques for
guening packets according to their access categories andfor WTRU addresses and
optimizing the diswibution of packets of multiple streams for multiple WTRUs
across multiple RATs. [EXI008) [0351]-[0356].) Chincholi discloses a NIAG/iayet

of a given transceiver may implement multiple wransmission buffers, denoted Q=

where “i" refers to the WIRU for which a group of packets is designated. and k"
sefers to the IP flow associated with the group of packets. (EX1005, [3:2].)

Petition at 43-44 (identical figure omitted).

131. Chincholi further discloses thar wilization of available transceiver
bandwidth by one WITRU does not preclnde other WIRUs from simmltaneously
utilizing different portions of the remaining transceiver bandwidth. As discussed
above, the OMMA layer receives feedback metrics from each RAT. (EX10035 at
[0161].) Among these metrics is the “MAC Type,” which may inclnde, for example,
“OFDMA ™ (EX1005 at [0161] & Table 2.) OFDMA. or Orthogonal Frequency
Division Multiple Access. 1s a well-kmown wireless commmnication techmque that
divides available bandwidth into multiple smaller subcamiers (ie, frequency
ranges), which can be independently allocated to different nsers. These subcarriers
are orthogonal meaning they do not interfere with each other during simmltanecus
transmission. A POSITA wonld understand that the nse of OFDMA techniques
enables mmltiple WTRUs to concurrently access different channels of the transceiver
resonrces without cansing pmmal interference

EX1002 9 131.

Chincholi further discloses how utilization of the available transceiver
bandwidth for one WTRU does not prevent other WTRUs from otilizing a range of
frequencies corresponding to the remaining transceiver bandwidth at the same time.
RAT. (EX1005, [0161].) Amongst the feedback metrics are the “MAC Type.” for
example, “OFDMA "™ (EX1005. [0161] & Table 2) OFDMA stands for
“Orthogonal Frequency Division Multiple Access” which was a kmown wireless
communication technique for dividing an available bandwidth into smaller
subcarners (Le. frequency ranges) which are allocated to different nsers. (EX1002,
131.) These subcarners are described as orthogonal because they do not interfere
with each other when simmltaneously transmitted A POSITA would have
recognized that OFDMA techniques would allow mmltiple WTRUs o access
different channels of the transceiver resources simnltaneonsly and without
interference. (Id)

Petition at 44.
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132 Because Chincholi's RATs may provide feedback to the OMMA Because Chincholi’s RATs may provide feedback to the OMMA indicating
that they are operating s an OFDMA MAC Type, aPOSITA would have recognized

indicating that they are operating as an OFDMA MAC Type, 2 POSITA would have
simultaneously utilize different portions of a transceiver's available bandwidth. | wilize different portions of a transceiver's available bandwidth. (EX1002, 1132)

Petition at 44.

EX1002 132
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