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LIST OF CHALLENGED CLAIMS

[1.pre]

A wireless communication system comprising:

[1.a]

first and second wireless communications devices configured to
communicate with one another via a wireless communications link
having at least one settable link characteristic;

[1.b.i]

said first and second wireless communications devices comprising
respective first and second orthogonal frequency-division multiplexing
(OFDM) wireless transceivers and

[1.b.i]

respective first and second controllers coupled thereto and configured
to store short term and long term historical characteristics of
interference;

[1.c]

said first controller configured to detect received interference,

[1.d.i]

determine a type of the received interference from among a plurality of
interference types comprising wideband interference, self interference,
and narrowband interference

[1.di]

based upon comparing at least one characteristic of a current received
signal with the short term and long term historical characteristics of
interference, and

[1.e]

2]

v

set the at least one settable link characteristic to compensate for the
received interference based upon the interference type.

The wireless communication system according to claim 1 wherein said
first controller is configured to repeat the detecting, determining, and
setting.
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[3]

Claim 4

The wireless communication system according to claim 1 wherein the
at least one settable link characteristic comprises at least one receive
processing characteristic.

Claim 7

[7]

Claim 8
[8]

Claim 9

[9.pre]

[4.a] The wireless communication system according to claim 1 wherein the
at least one settable link characteristic comprises at least one transmit
processing characteristic; and

[4.b] wherein said first controller is configured to cooperate with said second

controller to set the at least one transmit processing characteristic.

The wireless communication system according to claim 1 wherein said
first controller is configured to determine the interference type based
upon at least one of fade characteristics, noise characteristics, and path
characteristics.

The wireless communication system according to claim 1 wherein the
at least one settable link characteristic comprises at least one of
transmission power, frequency diversity, time diversity, modulation,
forward error correction (FEC), channel bandwidth, and adaptive
filtering.

A wireless communications device operable to communicate with an
other wireless communications device via a wireless communications
link having at least one settable link characteristic, the wireless
communications device comprising:

[9.a]

an orthogonal frequency-division multiplexing (OFDM) wireless
transceiver; and

[9.b]

a controller coupled to said wireless transceiver and configured to store
short term and long term historical characteristics of interference;
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[9.c.i] | said controller configured to detect received interference,

[9.c.ii] | determine a type of the received interference from among a plurality of
interference types comprising wideband interference, self interference,
and narrowband interference

[9.c.iii] | based upon comparing at least one characteristic of a current received
signal with the short term and long term historical characteristics of
interference, and

[9.c.iv] | set the at least one settable link characteristic to compensate for the

Claim 1

[10]

[11]

Claim 1

[12.pre]

received interference based upon the interference type.

The wireless communications device according to claim 9 wherein the
at least one settable link characteristic comprises at least one receive
processing characteristic.

The wireless communications device according to claim 9 wherein the
at least one settable link characteristic comprises at least one transmit
processing characteristic; and wherein said controller is configured to
cooperate with the other wireless communications device to set the at
least one transmit processing characteristic.

A method for compensating interference in a wireless communication
system comprising first and second orthogonal frequency-division
multiplexing (OFDM) wireless communications devices
communicating with one another via a wireless communications link
having at least one settable link characteristic, the method comprising:

[12.a]

detecting received interference;

[12.b]

storing short term and long term historical characteristics of
interference;

vii
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[12.c.i]

determining a type of the received interference from among a plurality
of interference types comprising wideband interference, self
interference, and narrowband interference

[12.c.ii]

based upon comparing at least one characteristic of a current received
signal with the short term and long term historical characteristics of
interference; and

[12.d]

[13]

[14]

Claim 14

setting the at least one settable link characteristic to compensate for the
received interference based upon the interference type.

The method according to claim 12 further comprising repeating the
detecting, determining, and setting.

The method according to claim 12 wherein the at least one settable link
characteristic comprises at least one transmit processing characteristic;
and further comprising cooperating between the first and second
wireless communications devices to set the at least one transmit
processing characteristic.

viii
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I. INTRODUCTION

Apple Inc. (“Apple” or “Petitioner”) petitions for inter partes review (“IPR”)
of claims 1-4 and 7-14 (“Challenged Claims”) of U.S. Patent No. 8,345,780 (“’780
patent”).

II. REQUIREMENTS FOR IPR
A.  Standing

Apple certifies that the 780 patent is available for IPR. This petition is being
filed within one year of January-21-2022 service of a complaint against Apple in
Western District of Texas (“District Court” or “WDTX”), Case 6:22-cv-00077-
ADA. Apple is not barred or estopped from requesting this review.

B. Challenge and Relief Requested

Petitioner requests IPR of the Challenged Claims on the Ground identified
below. Accompanying explanation and support are provided in Dr. Ding’s

Declaration. APPLE-1003, q91-209.

Ground ’780 Patent Claims Basis for Rejection

A 1-4 and 7-14 §103: Diener and Bergstrom

Each reference pre-dates June 4, 2008 (“Critical Date”), which is the earliest

date to which the *780 patent claims priority.
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Reference Publication Date Basis
(at least under)

Bergstrom (APPLE-1005) | 2000-10-10 §102(b)
Diener (APPLE-1006) 2004-03-11 §102(b)
Reunamaki (APPLE-1007) | 2005-12-01 §102(b)
Qiu (APPLE-1008) 2005-05-12 §102(b)
Scheinert (APPLE-1009) | 2005-07-14 §102(b)
Sugar (APPLE-1018) 2004-10-14 §102(b)
Sugar CIP (APPLE-1019) | 2003-12-04 §102(b)

C. Claim Construction

Because the Challenged Claims are obvious under any reasonable
interpretation, no express constructions are required in this proceeding. To be clear,
Petitioner reserves the right to address any construction proposed by Patent Owner
or the Board. Petitioner also reserves the right to pursue constructions in district
court that are necessary to decide matters of infringement. Indeed, the below two
terms are disputed in district court. APPLE-1010, 24-30; APPLE-1011, 22-30.
While pertinent to infringement, the parties’ dispute has no bearing in this /PR
because the prior art invalidates the Challenged Claims under either party’s
interpretation. APPLE-1003, q951-57.

1. “short term”/“long term”

In district court, as an alternative to an indefiniteness assertion, Petitioner

proposed construing “short term” as “on the order of seconds” and “long term” as
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“on the order of weeks, or greater,” at least because the *780 Patent discloses that
“[t]he history is broken into short term (seconds) 53, medium term (hours/days) 54,
and long term (weeks/months) 55 statistics.” ' APPLE-1010, 25-27; APPLE-1001,
4:34-36. Patent Owner opposed this construction and argued that these two terms
should be given their (presumably broader) plain meaning, or alternatively, as a last
resort to preserve validity of the claims, be construed such that “the ‘short term’ and
‘long term’ historical characteristics allow the wireless system to determine the
cause of the degradation in link performance, i.e., is it a short term fade or truly
interference.” APPLE-1011, 27-32, £9. Patent Owner’s attempted alternative
construction should be rejected because (1) the above bolded construction is an
intended use/function, which is plainly absent from the claim language; and (2) it
imposes additional limitations performed by the wireless system, which is not even
an actively claimed entity in independent claims 9 and 12. Neenah, Inc. v.
Schwendimann, IPR2021-00016, Paper 26 (PTAB April 12, 2022) (“construing the
claim by function would improperly import limitations into the claims.”)

In this /PR, the prior art invalidates the Challenged Claims under either Patent

Owner’s constructions (plain meaning or alternative construction) or Petitioner’s

! Bold represents emphasis added by Petitioner and italic represents claim terms,

unless otherwise specified.
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construction. §V.A.[1.b.i1]&[1.d.i1]; APPLE-1003, 9953-55.

2. “self interference”

In district court, Petitioner and Patent Owner agreed that the term “self-
interference” encompasses at least “interference caused by two wireless
communication systems being deployed too closely together or by two wireless
communication systems using the same frequency band/channel.” APPLE-1010, 28;
APPLE-1011, 27. Petitioner and Patent Owner dispute whether “self-interference”
also encompasses “interference caused by the wireless communication device itself”
because Applicant’s argued during prosecution that the “self interference” is “self-
inflicted” to overcome prior art. APPLE-1011, 34.

In this /PR the prior art invalidates the Challenged Claims under either party’s
interpretation. §V.A.[1.d.i]; APPLE-1003, 4956-57.

III. SUMMARY OF THE ’780 PATENT
A. Background of Related Technology

The 780 patent “relates to the field of communications, and, more
particularly, to interference compensation and related methods.” APPLE-1001, 1:7-
9. The 780 patent recognizes that “[a]s wireless communications has become
prevalent in society, it is not uncommon for two wireless communications devices
[“WCDs”] to interfere with the operation of each other when operating within

transmission range of each other.” APPLE-1001, 1:13-17.
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The >780 patent admits that “[i]nterference is typically categorized into two
types: narrowband interference and wideband interference,” and “[a]Jnother common
type of interference is self interference.” APPLE-1001, 1:25-26, 41. There had been
“common approaches to compensating for” each known type of interference.
APPLE-1001, 1:25-53; APPLE-1003, 9439-40.

The °780 patent also admits that various “interference compensation”
techniques, such as “frequency diversity” and “spatial diversity” had been known
and used in the art to compensate for interference. APPLE-1001, 2:1-28; APPLE-
1003, 941.

B.  Brief Description

The *780 patent describes a “wireless communication system may include
first and second WCDs communicating with one another via a wireless
communications link having a settable link characteristic,” with “an object ... to
provide effective interference compensation.” APPLE-1001, Abstract, 2:32-34;
APPLE-1003, 9 42-45.

The described system in FIG.1, for example, includes “first and second
[WCDs] 21, 25 which include “respective first and second controllers 22, 26 and
“first and second wireless transceivers 23, 27” such as “orthogonal frequency-

division multiplexing (OFDM) transceivers.” APPLE-1001, 3:65-4:5, 4:56-62.
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“FIG.2 is a flowchart of a method for compensating interference in the

wireless communication system of FIG.1.” APPLE-1001, 3:26-27. “The method for

compensating interference 28a-28c begins at Block 32, the first [WCD] 21 receives

a transmission from the second [WCD] 25 at Block 34.” APPLE-1001, 4:6-10. “At

decision Block 36, the first controller 22 illustratively detects whether there is any

received interference 28a-28¢.” APPLE-1001, 4:15-19.

“[I]f interference 28a-28c is detected, the method moves to Block 40 where

the first controller 22 determines a type of the interference from among a plurality

of interference types comprising narrowband interference 28 a, wideband
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interference 28b, and self interference 28c.” APPLE-1001, 4:41-46. “More
specifically, the first controller 22 determines the interference type based upon at
least one of fade characteristics (flat or frequency selective), noise characteristics

(wideband or narrowband), and path characteristics (line-of-sight or multipath).”

APPLE-1001, 4:47-51.
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C. Prosecution History Summary

The *780 Patent issued from U.S. Patent Application No. 12/132,757, filed

Jun-04-2008. APPLE-1001, Cover. The original claims were rejected under 35
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U.S.C. 103(a) as being unpatentable over Aboba (US 2009/0124205) in view of
Belogolovy (US 2008/0299932). APPLE-1002, 2011-10-17 Non-Final Rejection.
Applicant added “self interference” in the limitation “determining a type of the
received interference from among a plurality of interference types comprising

wideband interference, self interference, and narrowband interference.” Id., 198

(Applicant’s 2012-01-11 Response). Applicant argued Aboba “does not determine
whether such interference is self-inflicted, i.e. self-interference.” /d., 205-206.
The amended claims were rejected again as unpatentable over Aboba in view
of Belogolovy and Scharf (US 2006/0153283). APPLE-1002, 216 (2012-04-25 Non-
Final Rejection). After an Examiner interview, Applicant amended claims to recite

that the type determination is“based upon comparing at least one characteristic of a

current received signal with the short term and long term historical characteristics of

interference” and added “respective first and second controllers coupled thereto and

configured to store short term and long term historical characteristics of

interference.” Id., 227 (Applicant’s 2012-07-25 Response).

A Notice of Allowance issued on August-13-2012, without Examiner’s
statement of Reasons for Allowance. Id., 247. The *780 Patent issued on Jan-01-
2013 with 14 claims, of which claims 1, 9, and 12 are independent claims.

The features of the Challenged Claims are disclosed in the prior art references

advanced by this Petition; none of which were discussed by the Examiner during
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prosecution. §V and VI.B; APPLE-1003, 9946-50.

IV. LEVEL OF ORDINARY SKILL

For this IPR, a person of ordinary skill in the art as of the Critical Date
(“POSITA”) would have had a Bachelor’s degree in electrical engineering, computer
engineering, computer science, or a related field from an accredited program, and 2-
3 years of experience in the design or development of wireless communication
systems/networks including ranging/positioning systems, or the equivalent.
Additional graduate education could substitute for professional experience, or
significant experience in the field could substitute for formal education. APPLE-
1003, 9920-22.

V. THE CHALLENGED CLAIMS ARE UNPATENTABLE

The cited references disclose and thereby invalidate the Challenged Claims as
detailed below. APPLE-1003, 94923-25, 77-209.

A. GROUND A: Claims 1-4 and 7-14 are Rendered Obvious by
Diener and Bergstrom

1. Diener Overview?

Diener is entitled “system and method for management of a shared frequency

2 General descriptions provided for this and other references and combinations
thereof are incorporated into each subsection and mapping of the claims that include

citations to these references.

10
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band using client-specific management techniques.” APPLE-1006, cover. Diener
describes techniques and systems to “cooperatively manage use of a shared
frequency band where signals of multiple types occur (often simultaneously), such
as an unlicensed band, and interference among the users of the band may occur.”
APPLE-1006, [0051]. Diener’s spectrum management system compensates for
interference in the same way as the 780 Patent, by “tak[ing] evasive action to avoid
interference when possible, detect[ing] and report[ing] interference when it
occurs and mak[ing] intelligent decisions to mitigate interference when it cannot
be avoided.” APPLE-1006, [0060]; APPLE-1003, 458-70.

Diener discloses one or more communication systems/networks “comprising
multiple devices or nodes that operate in the shared frequency band.” APPLE-1006,
[0052]. Diener makes clear that “[t]he spectrum management systems, methods,
software and device features described herein new [sic] are not limited to any
particular wireless network, and are equally applicable to any wireless network

technologies now known or hereinafter developed for use in a shared frequency

band.” APPLE-1006, [0052].

11
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APPLE-1006, FIG. 1 (highlighted)

Diener shows in FIG.1 (reproduced above), “an environment” where there are
multiple WCDs configured to communicate with one another, such as “[m]ultiple

WLAN APs 1050(1) to 1050(N)” and their “one or more associated client

STAs 1030(1) to 1030(N).” APPLE-1006, [0053]. Diener describes that “the

spectrum management methods described herein may be implemented in any device

or network of devices operating in the frequency band (such as those shown in

12
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FIG.1),” such as one or more of “a cognitive radio device” (CRD) “ supporting a
WLAN application” (e.g., “WLAN access point 1050(1) and its associated client

99 ¢¢

station (STAs)”), “spectrum sensors,” “a network management station 1090 or
server 1055, [or] the host processor of an AP.” APPLE-1006, [0053]-[0056].

“The necessary hardware and/or software functionalities would be
deployed in the hardware/software platform of that device to enable the device to
act as a [CRD] and thereby perform the spectrum management steps of signal
detecting, accumulating/measuring, classifying and controlling/reporting.”
APPLE-1006, [0054].

Diener differentiates CRDs from dumb devices. APPLE-1003, 462. Diener
refers to a “device with the ability to gather intelligence and act on it, or act on the
intelligence acquired by other devices” as a CRD, whereas “dumb devices” “are
unable to adapt their behavior.” APPLE-1006, [0013]-[0015]. “Because [CRDs] can
adapt to their environment to, for example, transmit on less crowded frequencies,
they cause less radio interference than dumb devices. This leads to improvements in
the user experience for both cognitive radio and dumb device users.” APPLE-1006,
[0015]. Both WLAN STAs (i.e., wireless station) and APs (i.e., access point) can
be CRDs. APPLE-1006, [0063], [0196].

“A [CRD] ... can detect, measure, classify activity occurring in the

frequency band, and ... can make intelligent decisions about whether or not to

13
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change any one of its operating parameters, such as frequency of operation,
transmit power, data rate, packet size, timing of transmission (to avoid other signals),
etc.” APPLE-1006, [0197].

FIG.5 of Diener is a general flow chart of an overall spectrum management
process. APPLE-1006, [0026]. As shown, Diener’s CRD can (1) detect signals in a
frequency band and store/accumulate signal data (e.g., “spectrum activity
information”) by “spectrum sampling” (step 2000), (2) perform signal classification
(step 2010), and (3) determine and apply control actions based on the classification
result (steps 2020 and 2030). APPLE-1006, [0061]-[0067], [0069] (“a real-time
spectrum analyzer (SAGE) 20 and a radio receiver or radio transceiver (hereinafter
“radio”) 12 in the device in order to receive and sample radio frequency energy”);

APPLE-1003, 964.
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FIG. 5
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APPLE-1006, FIG.5.

For signal classification, Diener refers to and incorporates Sugar by reference.
APPLE-1006, [0102]. As shown in FIG.5 of Sugar, Diener’s CRD, by applying
Sugar’s classification techniques, can (1) detect and process received signals to

generate signal data/ “raw spectrum information” (step 3010), (2) store/accumulate
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the signal data (step 3020), (3) perform signal classification by comparing “the
accumulated data” “against fingerprints (profiles or reference data) for known

signals.” (steps 3030-3050). APPLE-1018, [0018], [0040]; APPLE-1003, 965.
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l
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'
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| l
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) ific
3040 ] Against Reference = 4-p» P'g:::;ﬁfg::n' - & Accumulated Data and
Signal Pulse Timing orithms. herative Gengral Spectrum
Signature Alg Tes'ts Utilization Descnptions
3050

APPLE-1018, FIG.5.

Both Diener and Sugar disclose that the accumulated data include, e.g.,

“histograms signal pulse data that are useful for signal classification” and
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“accumulate[d] raw received signal data ... useful for location measurement.”
APPLE-1006, [0099]; APPLE-1018, [0040]. As detailed in §V.A4.[l.b.i], a
POSITA would have understood that Diener’s “accumulated signal pulse data”
include “historical characteristics” due to accumulation of characteristics of
previous signals. APPLE-1003, 966.

A POSITA would have understood that Diener’s “accumulated signal pulse
data” also include characteristics of a current received signal because the
“accumulated signal pulse data” include outputs from the [real-time spectrum
analyzer, SAGE] 20 that “obtains real-time information about the activity in a
frequency band,” and outputs “data representing a real-time spectrogram of a
bandwidth of RF spectrum.” APPLE-1006, [0073], [0074]; APPLE-1003, 967.
Moreover, Diener emphasizes the system’s capability of “real-time” analyses and
applications. APPLE-1006, [0101], [0073], [0074]; APPLE-1003, 967. The
“accumulated signal pulse data” would include characteristics of a current received
signal to provide “real-time” classification of a current received signal and “generate
real-time alerts.” APPLE-1006, [0064]-[0065]; APPLE-1003, 967.

For interference classification, Diener discloses comparing the accumulated
statistics of the received signals (that includes characteristics of a current received
signal) against historical statistics of known signals (e.g., “data

templates”/“reference data (also called fingerprints)”) to classify the received
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signals. APPLE-1006, [0157] (“The comparison step may involve comparing pulse
timing signatures of known signals against the accumulated signal pulse data ... to
determine if there is a match.... They are useful to classify signals”), APPLE-1006,
[0101] (“The classification engine 52 compares outputs of the SAGE 20
(accumulated by the measurement engine 50) against data templates and related
information of known signals in order to classify signals in the frequency based on
energy pulse information detected by the SAGE”), [0564], [0143], FIG.9; APPLE-

1018, [0040]_FIG.5; APPLE-1003, 68.
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FIG. 9
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APPLE-1006, FIG.9 (highlighted)
In FIG.10, as an example use case, Diener shows “a coverage map” of “an

29 ¢

enterprise” “generated by the spectrum management system” based on “spectrum
information” and “location measurements made by the location engine 54.” APPLE-
1006, [0030], [0190]; APPLE-1003, 969. The coverage map includes locations and

range of interferences (denoted by “XX”’) in the enterprise (e.g., a “microwave oven”

in a break room), as well as no-signal-coverage locations (denoted by “X”) that
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typically result from severe path/link losses in those locations. APPLE-1006, [0190],

[0058], [0065]; APPLE-1003, 969.

FIG. 10

A AP

@® 54 Mbps STA
O 24 Mbps STA
®
X

6 Mbps STA
No coverage
XX Interference

APPLE-1006, FIG.10 (highlighted)

Diener further discloses specific interference mitigation techniques that set
link characteristics to compensate for the received interference based on the
classification result. APPLE-1003, q70. For example, in response to determining that
“the interference is caused by a microwave oven,” interference mitigation techniques
“include adjusting the AP of the user's network to a cleaner channel, adjusting the
location of the AP in the user's network, adjusting the fragmentation threshold of the

AP in the user's network for better interoperability, or to increase the distance
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between the user's device and the microwave oven.” APPLE-1006, [0448],
FIGS.5&26; APPLE-1003, 470.

2. Bergstrom Overview

Bergstrom is entitled “Method and apparatus for performing targeted
interference suppression.” APPLE-1005, cover. Like the *780 patent and Diener,
Bergstrom describes techniques and systems that “relate in general to
communications systems and, more particularly, to communications systems having
interference suppression capabilities” “for reducing the impact of undesirable
spectral components in a communications system.” APPLE-1005, 1:6-8; 28-31.
APPLE-1003, 9971-76.

Bergstrom describes a wireless communication system including one
communications device on a transmitter side and another on a receiver side, where
the two devices communicate over a wireless channel. See e.g., APPLE-1005,
FIGS.1& 2, 3:20-24 (“system 300 includes a transmitter 302 which communicates
with a receiver 304 through a channel 306”), 3:20-24, 3:62-67 (“system 10 includes
..., a transmitter 14, a channel 16, a receiver 18,” wherein “the channel 16 is a

wireless RF link.” Id., 5:40-41; APPLE-1003, 972.
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Bergstrom recognizes that the received signal includes interference from
different “[i]nterference source[s] 40 [that] represent the sources of all man-made
interference in the channel 16.” APPLE-1005, 5:58-61. The “interference source 40
can include partial band noise jammers, spread spectrum co-channel sources,
wideband noise jammers, bauded co-site signal sources, chirp jammers, multitone
jammers, non-bauded co-site signals, and others.” APPLE-1005, 5:52-58.

Bergstrom discloses that “[t]he system includes an interference classifier for
classifying each of the undesired spectral components (if any) by interference-type
and an interference suppressor for suppressing the undesired interference
components in the received signal using one or more interference suppression
methods that may be ‘targeted’ to the specific type of interference.” APPLE-1005,
2:38-44, claim 1. Bergstrom explains that “[b]y targeting interference suppression
by interference-type, a superior level of interference suppression performance is
achieved as compared to prior art systems that use a common suppression method
for all types of interference.” APPLE-1005, 2:44-48; APPLE-1003, 474.

Similar to Diener, Bergstrom discloses storing historical characteristics of
interference, which are compared against characteristics of a current received signal
to determine an interference type. APPLE-1005, 13:14-18 (“A plurality of feature
plane transformations representing different interference types can be stored in the

JSOI memory 46 for comparison with transformations derived from receive signals
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to classify interference components in the receive signals”); APPLE-1003, q75.

Bergstrom teaches that “[t]he invention is capable of operating in real time
on a short sample set, with power consumption that is within the capabilities of
modern digital signal processors (DSP),” and is capable of “optimizing bit error rate
(BER) performance given a variety of interferers without sacrifice of bandwidth or
system capacity.” The “invention is of relatively low complexity and can be
implemented using computationally efficient recognition/cancellation routines.”
APPLE-1005, 2:51-61; APPLE-1003, 9[76.

3. Diener-Bergstrom Combination

As discussed in §§V.A.1-2.° both Diener and Bergstrom disclose interference
classification and interference mitigation based on the classification result. APPLE-
1003, 977. As detailed below, multiple independent reasons would have prompted
a POSITA to combine Diener and Bergstrom. /d. And it would have been apparent
to a POSITA of ordinary creativity exercising basic common design sense that there
were multiple predictable ways to achieve this result. /d. For example, a POSITA
would have been motivated to incorporate into Diener’s system Bergstrom’s

teachings on (1) classifying the received interference into a specific type from

3 Discussion in the cited section(s) is incorporated into each subsection and mapping

of the claims that include citations to the section(s).
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multiple different types (e.g., including wideband interference, and narrowband
interference, besides self interference), (2) suppressing the interference, for
example, on the receiver side (e.g., by setting a receive processing characteristic to
suppress the interference), and (3) repeating the interference mitigation process as
needed (e.g., for a next received signal). Id. Bergstrom’s teachings not only
reinforce or supplement Diener’s teachings on these features but also improve the

performance of Diener’s system, as described below. Id.

Motivation

First, a POSITA would have sought out teachings from references like
Bergstrom that also disclose interference classification and interference mitigation
based on suggestions within Diener. APPLE-1003, 9978-79. Diener expressly
acknowledges there are “other signal classification techniques” and “[o]ther
interference mitigation techniques,” besides the examples disclosed by Diener.
APPLE-1006, [0102] [0165]; APPLE-1003, 978. While Diener cites to “commonly
assigned” patent applications as “[e]xamples of interference mitigation algorithms,”
it would have been obvious to a POSITA that other signal classification techniques
and interference mitigation techniques can be applied in Diener’s system, in addition
to or as an alternative to, the explicitly disclosed or cited examples. APPLE-1006,

[0066], [0165], [0604]; APPLE-1003, 978. The POSITA would have viewed
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Bergstrom’s teachings on interference classification and targeted interference
suppression based on the classified interference type to “reduc|e] the impact of
undesirable spectral components (e.g., noise, interference, and jamming) in a
receive signal” as consistent with Diener’s teachings and furthering Diener’s “goal
of spectrum management [that] is to take evasive action to avoid interference when
possible, detect and report interference when it occurs and make intelligent decisions
to mitigate interference when it cannot be avoided.” APPLE-1005, 28-31;
APPLE-1006, [0060]; APPLE-1003, 4[79.

Second, a POSITA would have been motivated to incorporate Bergstrom’s
“target[ed] interference suppression by interference-type” into Diener’s system,
given the various advantages or benefits of Bergstrom’s techniques including “a

29 €6

superior level of interference suppression performance,” “real time” responses, low
“power consumption,” optimized “(BER) performance,” “relatively low
complexity,” and “computationally efficient” implementations. APPLE-1005, 2:44-
61. APPLE-1003, 4980-82. For example, a POSITA would have been motivated to
incorporate Bergstrom’s interference classification scheme to classify interference
into one of the specific types disclosed by Bergstrom, and “us[e] one or more
interference suppression methods that may be ‘targeted’ to the specific type of

interference” to “suppress[e] the undesired interference components in the receive

signal” and achieve the advantages promised by Bergstrom. APPLE-1005, 2:41-44;
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APPLE-1003, 480.

The specific types of interference sources disclosed by Bergstrom include at
least narrowband interference (e.g., of the “narrow band ...class”), wideband
interference (e.g., “wideband class™), and self interference (e.g., “co-site” and “co-
channel” signals, which would originate from “communication systems being
deployed too closely together or by two wireless communication systems using the
same frequency band/channel,” e.g., self-interference sources). APPLE-1005, 9:1-
10, 8:45-50, 5:52-58, 21:41-44, 19:41-43, F1G.26; APPLE-1003, q81.

Bergstrom teaches that classifying an interference signal into a “class
superset” (e.g., “narrow band” or “wideband’) before classifying it more specifically
into ““class subset” assists in “preclassification filtering” and “signal separation” to
improve the “class subset” (i.e., more specific) classification process. See generally
APPLE-1005, 9:1-43, 13:34-14:13. Indeed, a disclosure related to Diener,

Sugar CIP *, identifies very similar benefits (i.e., improved separation and

4+ Sugar CIP is a continuation-in-part of the Sugar reference that is incorporated by
reference in Diener. APPLE-1006, [0102]; APPLE-1018, (21); APPLE-1019,
(60). Sugar CIP discloses very similar aspects of a “system and method for

classifying signals” disclosed in Diener and Sugar. APPLE-1006, FIGS.4&6,
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classification of “several signals [] being classified simultaneously”) to a
classification process in which the system initially classifies with less precision.
APPLE-1010, [0089]; APPLE-1003, q82.

Third, a POSITA would have been motivated to incorporate Bergstrom’s
“targeted interference suppression,” for example, on the receiver side to supplement
Diener’s system to achieve “real time” responses, “improve[ed] [BER],” and other
benefits disclosed by Bergstrom, such as shortening latency and saving system
resources. APPLE-1005, 2:44-61; APPLE-1003, 9983-85. For example, a POSITA
would have recognized that Diener discloses interference mitigation on a transmitter
side by changing a transmit processing characteristic “such as frequency of
operation, transmit power, data rate, packet size, timing of transmission (to avoid
other signals), etc.” APPLE-1006, [0197].

A POSITA would have appreciated that, in addition to or as an alternative to
waiting for a next transmission or retransmission to change the transmit processing
characteristic, directly suppressing interference in the already received signal on the
receiver side as taught by Bergstrom can also “improve the [BER],” allow correct

decoding of the already received signal, reduce latency, improve system throughput,

Abstract; APPLE-1018, FIG.1, Abstract; APPLE-1019, FIGS.1&16, Abstract;

APPLE-1003, 482.
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and save system resources that would have been consumed by retransmission.
APPLE-1005, 2:44-61; APPLE-1006, [0057]; APPLE-1003, 84.

In fact, Bergstrom discloses its interference suppression scheme (including,
e.g., an “inverse whitening procedure” as one of the interference suppression
methods) can be repeated each time a signal is received. APPLE-1005, 19:9-10
(“[t]he inverse whitening procedure is then repeated for the next receive signal”),
F1G.21. A POSITA would have found it obvious and advantageous to repeat
Bergstrom’s determined interference suppression scheme on a next receive signal,
or on each received signal in general so as to improve the BER performance, increase
throughput, and save more resources of the entire communication system over time.

APPLE-1003, 85.

Reasonable Expectation of Success

As discussed in §V.A.1-3, Diener and Bergstrom both describe techniques for
interference classification and mitigation in the context of wireless devices. APPLE-
1003, 986. Moreover, given Diener’s indication of using “other signal classification
techniques” and “[o]ther interference mitigation techniques” than those that have
been explicitly disclosed and cited by Diener (APPLE-1006, [0102], [0165]),
applying similar known techniques disclosed by Bergstrom for similar purposes of

interference classification and mitigation would have been natural and
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straightforward from a POSITA’s perspective. APPLE-1003, 4[86.

A POSITA would have reasonably expected that Bergstrom’s disclosed
techniques can be successfully incorporated into Diener’s system, given general
applicability of both Bergstrom’s and Diener’s teachings (both referring to WLAN),
as well as the trend of technology development in the field. APPLE-1006,
[0013],[0052], [0058]-[0059], [0150]; APPLE-1005, claim 19, 21:53-67; APPLE-
1003, 9987-90 (citing APPLE-1007, [0004]-[0005]).

A POSITA would have reasonably expected a successful outcome from
combining Bergstrom’s teachings with Diener’s system (e.g., in a CRD) in view of
Diener’s disclosed compatibility with various different technologies. /d.; APPLE-
1003, 990.

Moreover, Diener-Bergstrom represents a combination of known elements
each performing the functions that had been known to produce the predictable result
of classifying an interference among a plurality of interference types and applying a
corresponding interference mitigation scheme based on the classification result.
APPLE-1003, 991. A POSITA would have reasonably expected a successful
outcome of the combination, especially given that Diener has provided methods and
structures which can incorporate Bergstrom’s teachings. Id. For example, for
interference classification, a POSITA would have readily recognized that the

bandwidth information provided by Diener would be “particularly useful” for
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classifying interference between wideband interference and narrowband interference
as taught by Bergstrom. APPLE-1006, [0101]. APPLE-1003, 491.

Indeed, Diener already provides that “necessary hardware and/or software
functionalities would be deployed in the hardware/software platform of that device
to enable the device to act as a CRD and thereby perform the spectrum management
steps of signal detecting, accumulating/measuring, classifying and
controlling/reporting.” APPLE-1006, [0054]. Further, Bergstrom discloses that its
“invention is capable of operating in real time on a short sample set, with power
consumption that is within the capabilities of modern [DSPs] and its “invention
is of relatively low complexity and can be implemented using computationally
efficient recognition/cancellation routines.” APPLE-1006, 2:51-61. Thus, a
POSITA would have reasonably expected a successful outcome of the incorporation
of Bergstrom’s “relatively low complexity” implementation into Diener’s system,
ready for improvement. APPLE-1003, 992.

4. Claim 1

[1.pre]
Diener-Bergstrom provides [1.pre]. APPLE-1003, 994. For example, Diener

discloses that “system, method, software and related functions are provided for
managing activity in a radio frequency band,” such as “a system and method for

managing communication with a plurality of wireless client devices operating in a
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radio frequency band.” APPLE-1006, [0020]-[0021]. Diener explicitly claims “A

99 <6

wireless radio communication system comprising:” “a wireless base station
device;” and “a plurality of wireless client devices that communicate with the base

station device.” APPLE-1006, claim 9.

[1.a]
Diener-Bergstrom provides [1.a]. APPLE-1003, 9995-101.

first and second WCDs configured to communicate with one another

Diener discloses that “any device or network of devices [first and second
WCDs] operating in the frequency band (such as those shown in FIG.1)” may
implement “the spectrum management methods described herein.” APPLE-1006,
[0054]; APPLE-1003, 9496. Diener discloses first and second WCDs such as “a
network base station device (e.g., a wireless network access point [AP] device)” and
a “plurality of wireless client devices.” APPLE-1006, [0021]; APPLE-1003, 996.

As shown in FIG.1 (annotated below), the system includes first and second
WCDs, such as “[m]ultiple WLAN APs 1050(1) to 1050(N)”” and their “one or more
associated client STAs 1030(1) to 1030(N).” APPLE-1006, [0053]; APPLE-1003,
997. The following annotation of FIG.1 provides examples of the claimed first and
second WCDs, but could be any of the “cognitive” devices that implement the

spectrum management methods disclosed by Diener. Id.
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APPLE-1006, FIG. 1 (annotated).
configured to communicate with one another via a wireless communications

link
Diener discloses that “the network base station device” and “corresponding

wireless client stations” are configured to communicate with each other via “radio
communication between the network base station device and each of the plurality of

wireless devices [first and second WCDs]” APPLE-1006, [0021]; APPLE-1003,
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8.

the wireless communications link having at least one settable link
characteristic

Diener discloses the radio communication [a wireless communications link]
having at least one settable link characteristic such as “at least one parameter”
that can be controlled “based on the radio frequency environment.” APPLE-1006,
[0021]; APPLE-1003, 999. Diener further explains that “[e]xamples of parameters
[at least one settable link characteristic] that may be controlled at the wireless base
station device include packet fragmentation threshold (the length of a data packet),
transmission data rate and transmission scheduling.” APPLE-1006, [0021]; APPLE-
1003, 999; see also §V.A.4.[1.e].

In fact, as an example mapping for elements [1.pre] and [1.a], Diener
explicitly claims: “A wireless radio communication system comprising:” “a
wireless base station device [second WCD]; . . . . a plurality of wireless client
devices [first WCD] that communicate with the base station device; . . . wherein the
base station device and wireless client devices operate in a radio frequency band
[via a wireless communications link] shared by other types of devices, . . . wherein
the wireless base station device . . . adjusts at least one operating parameter
pertaining to radio communication [having at least one settable link

characteristic] with the plurality of wireless client device according to the spectrum
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profile information associated with the corresponding wireless client device.”
APPLE-1006, claim 9; APPLE-1003, q100.

Bergstrom also discloses an “interference suppressor” that “includes a
plurality of interference suppression modules” [e.g., a settable link characteristic].
APPLE-1004, Abstract. Bergstrom states that an “interference classifier” analyzes
a received signal and “identifies and classifies interference components” and that an

9 ¢¢

“interference suppressor” “selects one or more suppression methods that work best
for the types of interference identified.” APPLE-1004, 3:39-61. A POSITA would

have understood that the selected “interference suppression method” or “module” is

a settable link characteristic. APPLE-1003, q101.

[1.b.i]

Diener-Bergstrom provides [1.b.i]. APPLE-1003, 49102-104. For example,
Diener describes that “any device or network of devices [said first and second
WCDs] operating in the frequency band (such as those shown in FIG.1)” may
implement “the spectrum management methods described herein.” APPLE-1006,
[0054]; APPLE-1003, 9102. In each of Diener’s cognitive devices, “[t]here is at
least a real-time spectrum analyzer (SAGE) 20 and a radio receiver or radio
transceiver (hereinafter “radio”) 12 [wireless transceivers] in the device in order

to receive and sample radio frequency energy in the frequency band.” APPLE-1006,
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[0069].
FIG.6 of Diener shows “a spectrum management system architecture,” where
“[a]t the lowest level is the hardware that resides in a device” that includes “at least

... aradio receiver or radio transceiver (hereinafter “radio”) 12 in the device.”

APPLE-1006, [0069].
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APPLE-1006, FIG. 6 (highlighted).
It would have been obvious to a POSITA that the “radio transceiver” of the
“device which operates in the frequency band” (e.g., “WLAN APs 1050(1)

to 1050(N)” and their ‘“‘associated client STAs 1030(1) to 1030(N)”) would be
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OFDM wireless transceivers because Diener explicitly discloses OFDM as one of
the example modulation modes. APPLE-1006, [0150] (showing ‘“Modulation
modes (e.g., QPSK, OFDM, QAM, .. .)”); APPLE-1003, 9104. Moreover, Diener
discloses that the WLAN devices can be “IEEE 802.11g WLAN devices.” APPLE-
1006, [0052] (disclosing “Other devices that may operate in the 2.4 GHz band are
IEEE 802.11g WLAN devices.”). It had been well known to a POSITA that “IEEE
802.11g employs [(OFDM)] transmission techniques.” APPLE-1007, [0004];
APPLE-1003, 9104. A POSITA would have recognized that Diener’s “radio
transceiver” of the WLAN devices such as “IEEE 802.11g WLAN devices” would

be OFDM wireless transceivers. APPLE-1003, 9 104.

[1.b.ii]
Diener-Bergstrom provides [1.b.i1]]. APPLE-1003, 49105-131.

respective first and second controllers coupled thereto

The >780 patent describes the “controller” in terms of functionalities, rather
than in terms of hardware or software. See e.g.,, APPLE-1001, 2:43-3:5; 4:15-51.
Indeed, the 780 patent does not disclose “hardware” or “software” at all. Thus, the
780 patent leaves open specific implementations of the ‘“controller” and the
“controller” is broad enough to encompass a single or multiple hardware and/or
software components. APPLE-1003, 9106.

Diener discloses a “controller” that has the claimed functionalities, as well as
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provides examples of hardware and/or software implementation(s) of such a
controller. For example, Diener discloses that said first and second WCDs (e.g.,
“any device or network of devices operating in the frequency band (such as those
shown in FIG.1)”) comprise respective first and second controllers (e.g., “necessary
hardware and/or software functionalities [that] would be deployed in the
hardware/software platform of that device to enable the device to act as a[CRD]
and thereby perform the spectrum management steps of signal detecting,
accumulating/measuring, classifying and controlling/reporting.”). APPLE-
1006, [0054], [0056]; APPLE-1003, 9106.

Diener discloses a set of hardware and/or software components contained in
the cognitive wireless devices, which collectively perform the functions of the
“controller” recited in claim 1. See, e.g., APPLE-1006, FIGS. 6, 11; APPLE- 1003,
107. Asdiscussed for [1.c]-[1.e] below, the controller of each of Diener’s cognitive
wireless devices include, for example, “real-time spectrum analyzer (SAGE) 20,”
“a measurement engine 50, a classification engine 52,” “a database,” a
“spectrum expert 56” and “spectrum aware drivers 17 for “perform[ing] the
spectrum management steps of signal detecting, accumulating/measuring,
classifying and controlling/reporting.” APPLE-1006, [0054], [0069]-[0070],
[0099]-[0102], [0162]-[0176], FIG.6. Diener’s “controller” being divided into

several modules is consistent with the 780 patent’s disclosure of the “first
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controller” including multiple modules, such as “an enhanced interference
mitigation (EIM) module 101, a media access control (MAC) module 102 coupled
to the EIM module, and a physical layer (PHY) module 105 coupled to the EIM

module and MAC module.” APPLE-1001, 7:50-56; APPLE-1003, q107.
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APPLE-1006, FIG. 6 (annotated).

The respective controllers (including at least “SAGE 20”) are coupled to the
wireless transceivers (e.g., ‘“radio 12”/“radio transceiver”) because the
“SAGE 20 [part of the controller] may be implemented in hardware or software

and in conjunction with the radio 12 [coupled to a respective wireless
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transceiver].” APPLE-1006, [0069]; APPLE-1003, q108. Diener also discloses the
“SAGE 20 (part of the controller) “processes signals received by the radio 12
[wireless transceiver].” APPLE-1006, [0069]. A POSITA would have readily
understood that Diener’s controllers (including the “SAGE 20) are coupled to
respective wireless transceivers (e.g., “the radio 12”) so that the controllers
(including the “SAGE 20”) can receive and process the “signals received by the
radio 12 [wireless transceiver].” Id. I ndeed, FIG.11 of Diener illustrates the SAGE
20 coupled to the radio 12 via DAC 16 and ADC 18. APPLE-1006, FIG.11; APPLE-
1003, 9108.

store short term and long term historical characteristics of interference

Diener-Bergstrom renders obvious this limitation under either party’s
constructions. APPLE-1003, 44109-131.

(i) historical characteristics of interference

Diener discloses historical characteristics of signals such as “accumulated
signal pulse data” and “reference data”/“data templates and related information of
known signals.” APPLE-1006, [0101], [0143]; APPLE-1003, q9110-131. These
data are used “to classify signals” into, for example, different types of
interferences. APPLE-1006, [0101] (“signals that interfere with the operation of
one or more devices”); [0172] (“signal classification data indicating an

interferer”); [0448], [0462], [0463], FIG.26 (showing “classify interference” and
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different types of interferences); APPLE-1003, q110. Accordingly, at least
Diener’s historical characteristics of signals that are classified as interference are
historical characteristics of interference. APPLE-1003, q110.

(i)  short term

Diener discloses storing short term historical characteristics of interference
by “collect[ing] and aggregat[ing] output from the SAGE 20” in “accumulated
signal pulse data.” APPLE-1006, [0099]. The “accumulated signal pulse data”
include short term historical characteristics because they are “typically
[accumulated] over relatively short periods of time,” satisfying Patent Owner’s
purported plain-meaning construction. APPLE-1006, [0157], FIG.8; APPLE-1003,
qi11.

Diener’s “accumulated signal pulse data” also satisfy Petitioner’s Proposed
construction of short term (“on the order of seconds”) because Diener’s “spectrum
activity information” can be “accumulated and stored on a short-term basis (seconds
or minutes)” and includes the “accumulated signal pulse data” that includes
historical characteristics such as “pulse duration, [and] time between pulses” that
are on the order of seconds or less. APPLE-1001, 4:34-36, FIG.3; APPLE-1010,
25-27; APPLE-1006, [0157], [0161], APPLE-1003, 9112. The “time between
pulses” would necessarily include comparison and analysis between a current pulse

and a past pulse received a “short period[] of time” ago. APPLE-1003,9112. FIG.8
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shows an example of “accumulated signal pulse data” that include pulses 1-6, which
include short term historical characteristics such as “a signal pulse with a very short
duration, no more than 200 microsec and a time between [the current signal pulse 2
and a previous signal pulse 1] of no more than 20 microsec.” APPLE-1006, [0158],
FI1G.8; APPLE-1003, 9112. At the time pulse 2 is received, it would be a “current

received signal.”
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APPLE-1006, FIG.8 (annotated).

(i)  long term

Diener discloses long term historical characteristics of interference such as
template/signature/fingerprint data of known signals (collectively referred to as
“reference data”) that are used as reference for comparison in interference

classification. See e.g., APPLE-1006, [0101] (“data templates and related
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information of known signals”/*“a database of information of known signals or signal
types”), [0564] (“reference data (also called fingerprints),” [0102]; APPLE-1018,
Abstract, [0013]; APPLE-1003, 9113.

The reference data include historical characteristics of interference because
they are “obtained from actual measurement and analysis of those devices” based
on historical signals. APPLE-1006, [0144], [0189]; APPLE-1003, 9114 (citing
APPLE-1019, [0090] (disclosing a device creates a fingerprint definition by
processing received signals)). Notably, Diener recognized a “more ‘intelligent’
program to process historical statistics and pulse events over longer periods of
time.” APPLE-1018, [0046]; APPLE-1003, q114.

Diener’s reference data include the long term historical characteristics under
both Patent Owner’s purported plain-meaning construction and Petitioner’s
Proposed construction (“on the order of weeks, or greater”’) because they include “a

99 ¢¢

center frequency,” “pulse bandwidth,” “fingerprint ID” of a particular type of signal
(e.g., a microwave oven) that remain valid/recurring for a long period of time such
as “weeks/months” or longer. APPLE-1006, [0161]; APPLE-1018, Abstract,
[0071], [0041]-[0047]; APPLE-1003, q9115-119 (citing APPLE-1019, FIG.20 and
[0244]-[0250]; APPLE-1008, [0048], [0054], [0079]; APPLE-1009, [0052],
[0083]).

Diener discloses, via Sugar, the reference data (e.g., “fingerprint definition”)
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include other “recurring pulse patterns commonly related to a particular
communication protocol or standard” which are also long term historical
characteristics because configurations given in a communication protocol or
standard typically remain valid for “weeks/months” or even longer. APPLE-1018,
[0041]-[0043]; APPLE-1003, 99120 (citing APPLE-1009, [0052], [0083]), 121-122.

Diener discloses storing long term historical characteristics of interference
by disclosing that the cognitive wireless devices “stor[e] information describing
those [RF signatures/fingerprints| characteristics in a database.” APPLE-1006,
[0189], [0191], [0101]; APPLE-1018, [0029] (disclosing “stor[ing] locally in a
device fingerprint database 610 (also referred to as a profile or reference
database”); APPLE-1003, 9123.

As another example of long term historical characteristics of interference,
Diener discloses a coverage map shown in FIG.10 which includes locations and
range of interferences (denoted by “XX”) in the enterprise, as well as no-signal-
coverage locations (denoted by “X”) that typically result from severe path/link losses
in those locations. APPLE-1006, [0190], FIG.10; APPLE-1003, 124. Notably,
FIG.3 of the 780 patent shows “path/link loss” as “long term” characteristics.
APPLE-1001, FIG.3. As such, the no-signal-coverage locations determined by
Diener (which a POSITA would understand are locations experiencing path/link

loss) fall squarely within the example “long term ” characteristics of the *780 patent.
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APPLE-1003, 9124.

Moreover, a POSITA would have understood that the configurations of the
enterprise would typically remain the same for a long term (e.g., weeks or months).
APPLE-1003, q125. The locations of the no-signal-coverage and some interferences
(e.g., a “microwave oven” in a break room as repeatedly disclosed by Diener as an
example interferer) would be understood to remain unchanged for a long term of

weeks or months. APPLE-1006, [0058], [0065]; APPLE-1003, 9125.

FIG. 10

AP
54 Mbps STA
24 Mbps STA
6 Mbps STA
No coverage
Interference

APPLE-1006, FIG.10 (highlighted)

(iv)  Patent Owner’s alternative construction

Diener also discloses storing short term and long term historical
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characteristics of interference under Patent Owner’s alternative construction
(“allow the wireless system to determine the cause of the degradation in link
performance, i.e., is it a short term fade or truly interference”). APPLE-1011, 27-
32, £.9; APPLE-1003, q126.

Similar to the *780 patent’s thin disclosure shown in FIG.3 related to this
construction, Diener’s disclosed techniques, including storing short term and long
term historical characteristics of interference as discussed above under the other
constructions, allowing the system to “determine the cause of degradation as
either interference [i.c., truly interference] or low signal level” as shown in F1G.26.
APPLE-1006, [0446]; APPLE-1003, q127.

As discussed for [1.b.i1] and [1.d.11], Diener discloses the short term and long
term historical characteristics of interference is used to perform “signal
classifications” and determine whether the signal is a true interference. APPLE-
1011, 27-32; APPLE-1006, [0064]-[0066], FIG. 5, [0172] (“signal classification
data indicating an interferer.”) APPLE-1003, q128.

A POSITA would have readily understood that “a low signal level” is
typically caused by path/link loss, characterized as “long term” characteristics by the
780 patent in FIG.3, because Diener discloses the remedial actions to the “low
signal level” is to bring “signal level returns to adequate levels,” which include

“adjusting the antennas of the device or the location of the device.” APPLE-1006,
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[0447]; APPLE-1003, 9129. Also, the example coverage map in FIG.10 shows no-
signal-coverage locations. APPLE-1006, FIG. 10; APPLE-1003, 129-130.
Accordingly, Diener-Bergstrom renders obvious this limitation under Patent

Owner’s alternative construction. APPLE-1003, §130.
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APPLE-1001, FIG.3; APPLE-1006, FIG.26 (excerpted and annotated).

As for the controllers to perform the storage operations, Diener discloses
“necessary hardware and/or software functionalities” such as “[t]he
measurement engine 50 [that] may maintain short-term storage of spectrum

b

activity information,” and “a database” “for long-term storage” of spectrum

activity information. APPLE-1006, [0054], [0099], [0191]; see also APPLE-1018,
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[0029] (“Information used by the classification engine 500 to classify signals may
be stored locally in a device fingerprint database 610 (also referred to as a

profile or reference database).... The memory 620 may contain the fingerprint

database 610 as well.”); APPLE-1003, q131.

[1.c]

Diener-Bergstrom provides [1.c]. APPLE-1003, 94132-134. Diener discloses
the first WCD can be “any device or network of devices” such as a CRD which
may implement “the spectrum management methods” to obtain “spectrum activity
information” and detect and address “an interference condition (presence of another
signal in the frequency band of operation, adjacent frequency channel of operation,
etc.[])” based on the “spectrum activity information.” APPLE-1006, [0054], [0061],
[0065]; APPLE-1003, 4132. For example, either the “AP” or “STA” “may have
cognitive radio capability” and be a CRD. APPLE-1006, [0062]-[0063]; APPLE-
1003, 9132. Thus, as an example mapping, the first WCD is a client device (STA),
while the second WCD 1is a base station device (AP), or vice versa. Id.

As discussed for [1.b.i1], Diener discloses the first WCD, e.g., “any device or
network of devices” comprising a first controller, e.g., “necessary hardware
and/or software functionalities [to] perform the spectrum management steps.”

APPLE-1006, [0054]. Notably, the “the spectrum management steps” include
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“signal detecting, accumulating/measuring.” Id. Moreover, Diener explicitly
discloses the operation of detecting received interference: “an interference
condition in the frequency band is detected,” and “detection of a signal that
interferes with the operation of a device or network of devices operating in the
frequency band.” APPLE-1006, [0164]-[0165]. A POSITA would have understood
that Diener discloses the first controller having “necessary hardware and/or
software functionalities” is configured to perform the disclosed operation of
detecting received interference. APPLE-1003, q133.

Moreover, Diener describes modules/components such as a “classification
engine 52” as an example of the “necessary hardware and/or software
functionalities” (first controller) configured to detect the received interference.
APPLE-1003, 9134. For example, the “classification engine 52 can detect
[configured to detect], for example, signals that interfere with the operation of one
or more devices (e.g., occupy or occur in the same channel of the unlicensed band
as a device operating in the band) [received interference].” APPLE-1006, [0101].
“The classification engine 52 detects received interference because it receives
“outputs of the SAGE 20” that “processes signals received by the radio 12.”
APPLE-1006, [0101], [0069]. “The “classification engine 52 ... may be performed
locally in a device that operates in the radio frequency band, such as an AP.”

APPLE-1006, [0098]; APPLE-1003, 9134.
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[1.d.i]
Diener-Bergstrom provides [1.d.i]. APPLE-1003, 44135-146.

determine a type of the received interference

As discussed for [1.c], Diener discloses the first controller (e.g., “necessary
hardware and/or software functionalities [that] would be deployed in the
hardware/software platform of that device to enable the device to perform the
spectrum management steps.”). APPLE-1006, [0054]. Notably, the “spectrum
management steps” performed by the hardware and/or software functionalities (i.e.,
first controller) of Diener’s device includes “classifying.” APPLE-1006, [0054].
Moreover, Diener explicitly discloses the operation of classifying interference or
determining a type of the received interference: “the interference is classified, by
signal type, etc.” and “determin[ing] that the interferer is a type that can be
mitigated using interference mitigation techniques.” APPLE-1006, [0448]. In fact,
Diener describes interference classification and signal classification
interchangeably, since interference is also a signal. See e.g., APPLE-1006, [0172]
(“signal classification data indicating an interferer.””); APPLE-1006, [0172] (“uses
signal classification and other interference timing information to make intelligent
decisions on data rate”); APPLE-1003, 9136.

Moreover, Diener describes modules/components such as the “classification

engine 52” as examples of the “necessary hardware and/or software
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functionalities” (first controller) configured to determine a type of the received
interference. ~ APPLE-1003, 9q137. For example, Diener describes “[t]he
classification engine 52 may perform spectrum analysis functions to determine and
classify the types of signals occurring in the frequency band.” APPLE-1006,
[0282]. “The classification engine 52 can detect, for example, signals that
interfere with the operation of one or more devices.” APPLE-1006, [0101]. “The
output of the classification engine 52 includes types of signals detected in the
frequency band.” Id.; APPLE-1003, q137.

from among a plurality of interference types

Diener explicitly discloses a plurality of interference types such as “a type
that can be mitigated using interference mitigation techniques,” a type of
“interference [that] is caused by a slow frequency hopping signal,” a type of
“interference [that] is caused by a fast frequency hopping signal,” and interference
from different types of devices (interference sources): “cordless phone,” “frequency
hopper device,” “frequency hopper cordless phone,” “microwave oven,” “802.11x
WLAN device,” etc. APPLE-1006, [0448], [0462],[0463].[0101],[0102]; APPLE-
1003, 9138.

the plurality of interference types comprising wideband interference, self
interference, and narrowband interference

Diener-Bergstrom discloses or renders obvious determining that a type of the
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received interference is self interference under both parties’ constructions. APPLE-
1003, 9139. More specifically, Diener discloses the “classification engine 52 can
detect, for example, signals that interfere with the operation of one or more devices
(e.g., occupy or occur in the same channel of the unlicensed band as a device
operating in the band).” APPLE-1006, [0101]. Diener discloses that this
interference may be “caused by another IEEE 802.11 network on the same
channel.” APPLE-1006, [0448]. This interference that “occur[s] in the same
channel” is a co-channel interference that meets the overlapping portion of the
parties’ construction: “interference caused by two wireless communication systems
being deployed too closely together or by two wireless communication systems
using the same frequency band/channel.”” APPLE-1011, 27, see also APPLE-
1001, 1:41-46; APPLE-1003, 4139.

Additionally or alternatively, Diener discloses a “location engine 54,” which
“computes the physical location of devices [(such as interferers)] operating in the
frequency band.” APPLE-1006, [0163]. Diener explains “[w]hen an interference
condition in the frequency band is detected, the spectrum expert 56 or network
expert 80 may command the location engine 54 to physically locate the source of
the interferer.” APPLE-1006, [0164]. It would have been obvious to a POSITA
that the location information of the interferer would indicate whether the interferer

is deployed too closely (i.e., is a “self-interfering” interferer), meeting the
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overlapping portion of the parties’ construction. APPLE-1011, 27; APPLE-1003,
9140. It would have been obvious to a POSITA that Diener’s “location engine 54”
and “classification engine 52” can work in concert with each other in determining a
type of the received interference because “there may be interaction between and
among the measurement engine 50, classification engine 52, [and] location engine
54” and “the classification engine, location engine and spectrum expert can be
viewed as a client to the measurement engine and would generate requests to, and
receive data from, the measurement engine similar to the manner in which an
application program would interact with the measurement engine.” APPLE-
1006, [0177], [0269]; APPLE-1003, 9140.

Moreover, Diener’s teaching of using the interferer’s location information to
determine self interference is consistent with Bergstrom’s disclosure. APPLE-1003,
141. Bergstrom acknowledges location is an important factor in determining
interference sources, and specifically detects “co-site” and “co-channel.” See
APPLE-1005, 5:52-58 (discussing “interference source 40 can include ..., spread
spectrum co-channel sources, wideband noise jammers, bauded co-site signal
sources, ..., non-bauded co-site signals, and others”). A POSITA viewing Diener
and Bergstrom would have been motivated to leverage the location information of
the interferer provided by Diener’s location engine 54 to determine whether the

interference is self interference from a “co-channel”/*“co-site” source, as disclosed
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by Bergstrom. APPLE-1003, q141.

Besides self interference, it would have been obvious to a POSITA that the
interference types also comprise wideband interference and narrowband
interference given that the *780 patent admits it had been known that “[i]nterference
is typically categorized into two types: narrowband interference and wideband
interference” based on bandwidth. APPLE-1001, 1:25-40; APPLE-1003, 4142. It
would have been obvious to a POSITA to configure Diener’s first controller to
determine wideband interference or narrowband interference because Diener
discloses that “the classification engine 52 may output information describing...
bandwidth... of the classified signal,” which “may [be] particularly useful for a
classified signal that is determined to interfere with operation of other devices in
the frequency band.” APPLE-1006, [0101]; APPLE-1003, 9142.

It would have been natural and well within a POSITA’s skills to classify
interference to be wideband interference or narrowband interference based on the
bandwidth characteristics of detected interference. APPLE-1003, 4142. Indeed,
Diener discloses determining a wideband interference “by examining the spectrum
activity information to look for a large bandwidth noise signal that may interfere
with one or more signals in the frequency band.” APPLE-1006, [0185].
Furthermore, Diener discloses CRDs can include “the radio 12 operating in either a

narrowband mode or a wideband mode.” APPLE-1006, [0069]. “[T]he bandwidth
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of the frequency band analyzed [by the SAGE] may be controlled. For example, a
portion, such as 20 MHz (narrowband mode), of an entire frequency band may
be analyzed, or substantially an entire frequency band may be analyzed, such as
100 MHz (wideband mode).” APPLE-1006, [0289]. A POSITA would have
understood that the CRDs can monitor and classify spectrum activities into
wideband interference or narrowband interference, for example, based on whether
the bandwidth of interference occupies “a portion of” or “substantially an entire
frequency band.” Id.; APPLE-1003, q142.

Moreover, Diener makes it clear that “other signal classification techniques
may be known in the art” to additionally describe and classify types of interference.
APPLE-1006, [0101], [0102]; APPLE-1003, 9143. Bergstrom describes such
additional signal classification techniques that a POSITA would have found obvious
to incorporate into Diener’s system. APPLE-1003, 4143.

Bergstrom discloses techniques of interference classification, especially
classifying the disturbance/interference into “class superset and/or subset classes.
Class supersets can include narrow band, partial band and wideband classes.”
APPLE-1005, 9:1-4; APPLE-1003, 9144. More specifically, Bergstrom describes
“classify[ing] the interference/jamming components in the receive signal.”
APPLE-1005, 9:44-47. The “interference/jamming components in the receive

signal” are from “interference source 40” including a plurality of interference types
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comprising wideband interference (e.g., interference from “wideband noise
jammers”) and narrowband interference (e.g., interference from “narrow band ...
jammers”), besides the above-described self interference (e.g., interference from
“spread spectrum co-channel sources,” “bauded co-site signal sources,” “non-
bauded co-site signals”). APPLE-1005, 5:52-58; APPLE-1003, q144.

It would have been obvious to a POSITA to combine Diener and Bergstrom,
for example, by modifying Diener’s first controller (e.g., “necessary hardware
and/or software functionalities”) to classify interference as narrow or wide band
interference according to Bergstrom’s interference classification techniques, in
addition to the type of self interference explicitly disclosed by Diener. See §V.A.3;
APPLE-1005, 9:1-4; APPLE-1003, 9q145.

In fact, Sugar CIP further confirms a POSITA’s motivation to combine
Diener and Bergstrom and that a POSITA would have had a reasonable expectation
of success in doing so. APPLE-1003, 9146. Sugar CIP discloses that Diener’s
classification techniques can benefit from a tiered/staged classification approach,
which is also disclosed by Bergstrom. See APPLE-1019, [0089]; APPLE-1005, 9:1-
4 (classifying the disturbance/interference into ‘“class superset and/or subset
classes”); APPLE-1003, q146. Similarly, Diener also discloses the “degree of

match between the accumulated signal pulse data and the reference signal pulse data

may be adjustable.” APPLE-1006, [0143]; APPLE-1003, 91. A POSITA would
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have found it obvious to incorporate Bergstrom’s classification with the
classification disclosed by Diener, for example, to initially classify the interference
loosely by “class superset” including narrow band and wideband interference, and
then tighten the match requirements to perform a more detailed match between the
accumulated signal pulse data and reference data to identify a specific source of the
interference (e.g., “microwave oven”, “802.11x WLAN device”) as disclosed by
Diener. APPLE-1005, 9:1-4; APPLE-1019, [0089]; APPLE-1006, [0448], [0462],

[0463], [0101], [0102]; APPLE-1003, §146.

[1.d.ii]
Diener-Bergstrom provides [1.d.ii]]. APPLE-1003, q9147-153. As discussed

in §V.A.1 and V.A.4.[1.b.i1], Diener discloses comparing the accumulated statistics
of the received signals (that includes at least one characteristic of a current received
signal) against reference data (long term historical characteristics of interference)
to classify the received signals. APPLE-1006, [0157] (“The comparison step may
involve comparing pulse timing signatures of known signals against the
accumulated signal pulse data ... to determine if there is a match.... They are
useful to classify signals”), APPLE-1006, [0101], [0564], [0143], FIG.9; APPLE-
1018, [0040], FIG.5; APPLE-1003, 4147. Sugar (to which Diener cites for further

explanation of its classification process) discloses that the “accumulated signal pulse
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data” is “information, such as signal pulse data, duty cycle and other spectrum
statistics, and raw snapshot samples” of the received “raw” data, which a POSITA
would have understood or at least found obvious are characteristics of a current
received signal, since Diener’s classification happens in “real time.” APPLE-1018,
[0040]; APPLE-1006, [0102] (citing Sugar), [0073]-[0074] (describing “real-time”
analysis). Additionally, Sugar teaches that the classification engine may compare
“raw” signal data (e.g., samples directly from the ADC—which would necessarily
include characteristics of a current received signal)—against certain signatures as
part of the classification process. APPLE-1018, [0040]-[0048]; APPLE-1003, q147.

Diener also discloses comparing characteristic of a current received signal
with short term historical characteristics of interference as part of generating the
“accumulated signal pulse data.” APPLE-1006, [0157]-[0158], [0161], FIG.S;
APPLE-1003, q148. As discussed in §V.A.4.[1.b.i1], Diener’s “accumulated signal
pulse data” include, for example, “pulse duration, [and] time between pulses.”
APPLE-1006, [0157]-[0158], [0161]; APPLE-1003, q148. As shown in FIG.8, the
“time between pulses” would necessarily include comparing at least one
characteristic (e.g., areception time) of a current received signal (e.g., a signal pulse
such as pulse 2) with short term historical characteristics of interference (e.g.,

reception time of one or more other pulses such as pulse 1 received “short periods

of time” ago). APPLE-1006, [0157], [0158], FIG.8; APPLE-1003, q148.
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APPLE-1006, FIG.8 (annotated)

Additionally, Diener-Bergstrom provides another example of comparing
characteristic (e.g., location and pulse data statistics) of a current received signal
with long term historical characteristics of interference (e.g., the coverage map
shown in FIG.10) to determine an interference type (e.g., self interference or
wideband interference), as alluded to in §§V.A.1, V.A.4.[1.b.i1], [1.d.i]]; APPLE-
1003, 9149.

Diener notes that the coverage map is one type of “value added services
[provided] to the location measurements made by the location engine 54.” APPLE-
1006, [0190]; APPLE-1003, q150. As discussed in §V.A 4. [1.d.1], it would have
been obvious to a POSITA that Diener’s “measurement engine 50,” “classification

engine 52,” and “location engine 54 can work in concert with each other for
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interference classification. APPLE-1006, [0177], [0269]; APPLE-1003, 9150. To
benefit from the “value added service,” it would have been obvious to a POSITA
that Diener’s CRD would have leveraged the coverage map provided by “the
location engine 54” with the classification service provided by “classification engine
52” to provide more accurate interference classification and more suitable remedial
actions, furthering Diener’s goal of “optimiz[ing] simultaneous use of the frequency
band with the other signals” and “maintain[ing] desirable performance.” APPLE-
1006, [0012]; APPLE-1003, 9150.

For example, a POSITA would have found it obvious that Diener’s CRD
would be configured to compare location (e.g., obtained by the “location engine 54”)
and other pulse data statistics (e.g., obtained by the “measurement engine 50”°) of a
current signal detected in the enterprise with the location of Diener’s CRD (e.g.,
obtained by the “location engine 54), reference data of known signals, and the
coverage map (long term historical characteristics of interference) shown in FIG.10.
APPLE-1006, [0013] (*“Cognitive radios can also be equipped with location-
sensing features to help them determine the manner in which they can most
effectively communicate”), [0163] (“the location engine 54 computes the physical
location of devices,” e.g., “to determine a location of a variety of devices (such as
interferers) operating in the region of the frequency band”) [0190]; APPLE-1003,

q151.
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As one predictable result, a POSITA would have found it obvious that
Diener’s CRD would have been able to determine the current received signal is self
interference if the current received signal is classified as an interference (e.g., by the
classification engine 52) based on reference data of known interferers, and that
Diener’s CRD and the source of the current received signal (i.e., the interference)
are deployed too closely with reference to the coverage map in FIG.10. APPLE-
1006, [0013] (“location engine 54 [can] physically locate the source of the
interferer”), FIG.10; APPLE-1011, 27; APPLE-1003, 9152.

As another predictable result, a POSITA would have found it obvious that
Diener’s CRD would have been able to determine the current received signal is
wideband interference based on a bandwidth of the current received signal that
“span[s] a significant portion of the unlicensed band” and further determine that the
current received signal is from a microwave oven based on the facts that (1) other
pulse characteristics of the current received signal match the stored signatures of a
microwave oven signal, and (2) the location of the source of the current received
signal correspond to the location of a microwave oven in the coverage map of
FI1G.10. APPLE-1006, [0058] (““A microwave oven will emit a burst of energy that
may span a significant portion of the unlicensed band.”), [0065] (““A classification
output may be, for example,” “microwave oven”); [0013], [190]; APPLE-1003,

153. This is an example of the tiered classification rendered obvious by Diener-
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Bergstrom as discussed in §V.A.4.[1.d.i]; APPLE-1003, q153.

[1.e]
Diener-Bergstrom provides [1.e]. APPLE-1003, qq154-159. For example,

Diener discloses a CRD [first WCD] setting the at least one settable link
characteristic to compensate for the received interference, e.g., “by adapting at
least one of: its data rate, packet size, frequency channel, transmit power, etc.
after classifying an interferer as a microwave oven, a frequency hopping device or
alternatively, another WLAN [based upon the interference type].” APPLE-1006,
[0054], [0066] (disclosing determining what “controls of a communication device
or network of devices to take on the basis of the output of the signal classification
step 2010”); APPLE-1003, 9154.

In the example “process 5000 in FIG.26, Diener discloses “the client device,
e.g., STA” as an example of the first WCD. APPLE1006, [0446], [0448]. Diener
discloses, “in step 5110, the interference is classified, by signal type, etc.,” and “if
in step 5120 it is determined that the interferer is a type that can be mitigated [i.e.,
based upon the interference type] using interference mitigation techniques [i.c.,
to compensate for the received interference], then the device [i.e., first WCD]
executes those [interference mitigation] techniques automatically.” APPLE-

1006, [0448]; APPLE-1003, §155.
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Diener discloses multiple exemplary techniques fo set the at least one transmit
processing characteristic such as “to adjust the AP of the user's network to a
clean/unused channel.” APPLE-1003, 9q156.

In step 5160, if the interference is caused by another IEEE
802.11 network on the same channel, then a recommended user action
is to adjust the AP of the user's network to a clean/unused channel.

. In step 5180, if the interference is caused by a microwave oven,
then recommended user actions may include adjusting the AP of the
user's network to a cleaner channel, adjusting the location of the
AP in the user's network, adjusting the fragmentation threshold of
the AP in the user's network for better interoperability, or to
increase the distance between the user's device and the microwave
oven.

APPLE-1006, [0448].

As discussed for [1.c], Diener generally discloses the first WCD can be, e.g.,
“any device or network of devices operating in the frequency band (such as those
shown in FIG.1).” APPLE-1006, [0054]. The first WCD comprises a first
controller, e.g., “necessary hardware and/or software functionalities [to]
perform the spectrum management steps” that include “controlling/reporting.”
APPLE-1006, [0054]. Diener goes on to disclose that the above-discussed
“adapting at least one of: its data rate, packet size, frequency channel, transmit

power, etc. [i.e., setting the settable link characteristic]” as an example of the
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“controlling” step. Id.; APPLE-1003, q157. A POSITA would have understood
that Diener discloses the first controller configured to perform the disclosed
setting/controlling operations. APPLE-1003, 9157.

Moreover, Diener provides multiple example modules of the first controller
configured to set the settable link characteristic to compensate for the received
interference based upon the interference type. APPLE-1003, q158. For example,
Diener discloses the first controller can include, among other things, “the spectrum
expert 56 [that] processes data from the SAGE20..., in order to make
recommendations to adjust parameters of a device, or to automatically perform
those adjustments in a device,” such as to “move to another channel during that
time of day” [to set the at least one transmit processing characteristic] to avoid or
evade “interference on a particular frequency channel at a certain time of day [to
compensate for the received interference based upon the interference type].”
APPLE1006, [0448], [0165], [0183]; APPLE-1003, 9158.

Alternatively or additionally, the first controller can include, among other
things, the “spectrum aware drivers 17 [that] may receive commands from
interference algorithms at a higher level to adjust a transmit rate, fragmentation
threshold, etc. [i.e., configured to set the at least one settable link characteristic].”
APPLE-1006, [0071]; APPLE-1003, 4159. Diener further discloses “the spectrum

aware drivers 17” may receive commands to perform dynamic packet scheduling
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[set the at least one settable link characteristic] to avoid transmitting a packet that
may interfere in time and frequency with a signal from another device [fo

compensate for the received interference].” Id.

S. Claim 2
Diener-Bergstrom provides [2]. APPLE-1003, 9160-166. A POSITA would

have found it obvious that Diener discloses repeating the detecting, determining, and
setting. APPLE-1003, 4160. For example, in the “general flow chart of a spectrum
management process” shown in FIG.5, Diener discloses the detecting that includes
obtaining “spectrum activity information” by “spectrum sampling in step 2000”
can be performed “on demand or periodically,” to determine spectral-based and
time-based activity in the frequency band.” APPLE-1006, [0026], [0061]. The
“spectrum activity information” is used in the determining, e.g., “signal
classification step 2010 [that] involves processing the output of the spectrum
sampling step to measure and classify signals.” APPLE-1006, [0065]. Based on
the “output of the signal classification step 2010,” the setting is performed, for
example, such that “controls may be generated to adjust one or more operating
parameters of devices or networks of devices operating in the frequency band.”
APPLE-1006, [0066]; APPLE-1003, 9160.

Similarly, Diener discloses “another example of a spectrum management

support tool process 5000 shown in FIG.26, “may be initiated by a user command

65



Attorney Docket No. 50095-01061P1
IPR of U.S. Patent 8,345,780

to check the performance behavior of a device on demand, through a suitable user
interface application, or by an application program that periodically checks the
performance behavior of the device, or in response to detecting a performance
degradation.” APPLE-1006, [0446]. The process 5000 also includes the detecting
(e.g., step 5010 including monitoring spectrum activity information), determining
(e.g., “in step 5110, the interference is classified, by signal type”™), and setting (e.g.,
“using interference mitigation techniques” based on the determined type of
interferer). APPLE-1006, [0446]-[0450], F1G.26; APPLE-1003, q161.

It would have been obvious to a POSITA that by performing the process in
FIGS. 5 and 26 “on demand or periodically,” the detecting, determining, and setting
are repeated. APPLE-1003, 4162. Moreover, it is well-understood by a POSITA
that these steps would be repeated each time the link experiences a new environment,
including the scenarios taught by Diener such as “in response to detecting a
performance degradation.” APPLE-1006, [0446]; APPLE-1003, q162.

Alternatively and additionally, as shown in FIG. 21 (reproduced below),
Bergstrom discloses an “inverse whitening procedure [that] is then repeated for the

next receive signal.” APPLE-1005, 19:9-10; APPLE-1003, 9163.
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APPLE-1005, FIG.21 (annotated).

Bergstrom discloses the “inverse whitening function suppression method” as
an example of “interference suppression methods™ for set/ting] the at least one
settable link characteristic to compensate for the received interference as “[t]he
inverse whitening function removes this distortion from the white noise model.”
APPLE-1005, 18:40-42. The setting is in response to the determining and the
detecting because Bergstrom discloses “determin[ing] which method to use based
upon the type or types of interference detected in the disturbance classification
unit 74 and the jammer parameter extraction unit 76.”) APPLE-1005, 18:31-35,

21:15-21; APPLE-1003, 99164-165.
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As discussed in §V.A.3, it would have been obvious to a POSITA that, in
Diener-Bergstrom, Diener’s first controller (e.g., “necessary hardware and/or
software functionalities [to] perform the spectrum management steps of signal
detecting, accumulating/measuring, classifying and controlling/reporting,”
APPLE-1006, [0054]) would be configured to repeat the detecting, determining, and
setting, for example, “for the next receive signal” or on each received signal in
general so as to improve the BER performance, increase throughput, save more
resources of the entire communication system over time. APPLE-1005, 19:9-10;
§V.A.4[1.c]-[1.e]; APPLE-1003, q166.

6. Claim 3
Diener-Bergstrom provides [3]. APPLE-1003, §9167-172.

For example, Diener discloses the at least one settable link characteristic
comprising at least one receive processing characteristic such as deploying a
decoder for “a new error correcting code” of “the received data” based on what
is “being used by the AP.” APPLE-1006, [0606]; APPLE-1003, 4168. More
specifically, Diener discloses an example scenario where a “client station” (e.g., the
first WCD) receives data from an “AP” and both “client stations and APs have the
ability to dynamically change error correction codes [one settable link
characteristic].” APPLE-1006, [0606]. “The client station would detect that a new

error correcting code” in the received data “sent by the AP” and “process the
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received data accordingly” by using a decoder for the “new error correcting
code” for “the received data” as part of the receive processing characteristic. 1d.;
APPLE-1003, Y168.

Additionally or alternatively, Bergstrom discloses the at least one settable link
characteristic comprises the at least one receive processing characteristic such as

29 €6

“one or more suppression methods” “to suppress interference in the receive

signal” or “modules” that “work[] best with a particular type or class of
interference/jamming.” APPLE-1005, 3:51-61, 8:9-17; APPLE-1003, 169.

More specifically, Bergstrom discloses “receiver 304 includes an
interference classifier 314, an interference suppressor 316, and a
demodulation/decoding unit 318.” APPLE-1005, 3:39-41. The “interference
suppressor 316" is configured to set the at least one settable link characteristic
(e.g., “selects one or more suppression methods that work best for the types of
interference identified and uses the selected methods™) to compensate for the
received interference (e.g., “to suppress interference in the receive signal”) based
upon the interference type (“‘suppression methods that work best for the types of
interference identified’). APPLE-1005, 3:51-61; APPLE-1003, q170.

Additionally, regarding FIG. 2, Bergstrom discloses the “the interference
suppression processor 42” of the receiver 18 includes a “targeted interference

suppression unit 78 [that] includes a library of software modules that are each
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capable of suppressing or removing undesired interference components from a
subject signal. Each of the modules in the targeted interference suppression unit 78
works best with a particular type or class of interference/jamming.” APPLE-
1005, 8:9-17. APPLE-1003, §171.

As discussed in §V.A.3, it would have been obvious to a POSITA to combine
Diener and Bergstrom, for example, to incorporate into Diener’s first controller,
Bergstrom’s “targeted interference suppression unit 78 which is configured to
set the at least one settable receive processing characteristic to compensate for the
received interference (e.g., “to determine which module is best for suppressing
the interference in the receive signal”) based upon the interference type (‘“us[ing]”
“the classification output signal from the disturbance classification unit 74 and
the parameter signals from the jammer parameter extraction unit 76.””) APPLE-1005,
8:17-22; APPLE-1003, q172.

7. Claim 4
[4.a]
Diener-Bergstrom  provides  [4.a]. APPLE-1003,  q9173-174;

§V.A.4[l.a]&[1.e]. Asdiscussed for [1.e], Diener discloses the at least one settable
link characteristic comprising at least one transmit processing characteristic such

as “at least one of: its data rate, packet size, frequency channel, transmit power,

etc.” APPLE-1006, [0054]; APPLE-1003, 9174.
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[4.b]
Diener-Bergstrom provides [4.b]. APPLE-1003, q9175-177. For example, in

FIG. 26, Diener discloses the first WCD can be “the device/“the client device, e.g.,
STA” that perform “process 5000,” where “if in step 5120 it is determined that the
interferer is a type that can be mitigated using interference mitigation techniques,
then the device [first WCD] executes those techniques automatically (which may
involve cooperation with and/or action by other devices, such as an AP [second
WCD]).” APPLE1006, [0448]; APPLE-1003, q175.

Diener further discloses example manners fo set the at least one transmit
processing characteristic such as “to adjust the AP of the user's network to a
clean/unused channel.” APPLE1006, [0448]; APPLE-1003, q176.

As discussed for [1.b.1] and [1.e], Diener discloses that said first and second
WCDs (e.g., “any device or network of devices operating in the frequency band
(such as those shown in FIG.1)” such as “WLAN APs” and “client STASs”)
comprise respective first and second controllers (e.g., “necessary hardware and/or
software functionalities [that] would be deployed in the hardware/software
platform of that device to enable the device to ...perform the spectrum
management steps of ... classifying and controlling/reporting.”). APPLE-1006,
[0448]. It would have been obvious to a POSITA that said first and second

controllers of said first and second WCDs would be configured to perform the
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disclosed “cooperation” operations. APPLE-1003, q177.

8. Claim 7

Diener-Bergstrom provides [7]. APPLE-1003, 99178-181. For example,
Bergstrom recognizes that the received signal is a “modified signal” resulting from
“[s]ignals from both additive noise source 38 and interference source 40,” and
“I[f]requency selective fading or other types of fading.” APPLE-1005, 5:50-52.
Bergstrom discloses “[t]he disturbance classification unit 74 [as part of the first
controller is configured to] processes the time and/or frequency domain receive
signal data to produce a .... class superset and/or subset classes [determine the
interference type].” APPLE-1005, 9:1-4. A POSITA would have understood that
the classification of the received signal by “process[ing] the ... receive signal data”
would be “based upon at least ... fade characteristics” that are included in the
received signal. APPLE-1003, 4178.

Moreover, Bergstrom explicitly discloses the “[c]lass subsets, ..., can
include ..., partial band noise, or wideband noise.” APPLE-1005, 9:5-8. A
POSITA would have understood that the classification of “partial band noise, or
wideband noise” would have been determined based on moise characteristics.
APPLE-1003, 4179.

Also, Bergstrom discloses “the classification output signal from the

disturbance classification unit 74” is used by “targeted interference suppression
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unit 78” to determine a module that is “best at suppressing the effects of frequency
selective fading.” APPLE-1005, 8:9-22. Accordingly, the “disturbance
classification unit 74,” as part of the first controller, is configured to determine the
interference type by outputting “the classification output signal” that indicates
whether there is “frequency selective fading” [based upon at least one of fade
characteristics]. 1d.; APPLE-1003, 9180. See also APPLE-1005, 21:47-49
(disclosing “[a]n inverse whitening function is then applied to the signal to remove
the frequency selective fading 252”°). APPLE-1003, 9181.

9. Claim 8
§V.A4.[l.a],[l.e], [4.a]; APPLE-1003, 94182-187.

As discussed for [1.e], Diener discloses the at least one settable link
characteristic comprising “at least one of: its data rate, ..., transmit power, etc.”
APPLE-1006, [0054]. Diener further discloses the settable link characteristic
comprising at least one of frequency diversity, channel bandwidth, and transmission
power in disclosing that “the spectrum aware drivers 17 may receive commands to

change a (center frequency) of operation,” bandwidth of operation, data rate,

> The *780 patent explains that “frequency diversity may [sic] used to
compensate for the interference by adjusting the operating frequency of the

wireless communications device to a frequency free of the interference.” APPLE-
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transmit power, etc.” APPLE-1006, [0071]; APPLE-1003, 9182.

Diener further discloses the settable link characteristic comprising FEC and
modulation. For example, Diener further discloses the settable link characteristic
can be “parameters that are adjustable within a particular communication
protocol standard, such as the IEEE 802.11 standard, ..., if client stations and
APs have the ability to dynamically change error correction codes, then the AP
may change to a different error correction code”) APPLE-1006, [0606]; APPLE-
1003, 9183. Modulation is another example of “parameters that are adjustable
within a particular communication protocol standard, such as the IEEE 802.11
standard.” APPLE-1003, §183. For example, IEEE 802.11b uses DSSS, whereas
IEEE 802.11g uses either DSSS or OFDM. See APPLE-1007, [0004]-[0005];
APPLE-1003, 9183.

Diener further discloses the settable link characteristic comprising time

1001, 2:3-6. Diener’s disclosure of “change a (center frequency) of operation,”
especially in context “to perform dynamic packet scheduling to avoid
transmitting a packet that may interfere in time and frequency with a signal
from another device,” constitutes frequency diversity.” APPLE-1006, [0071];

APPLE-1003, 9182.
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diversity. APPLE-1003, q184. The *780 patent explains that “[d]iversity in time
can be an effective technique for packet based systems” and can involve
“modifying the frame timing” or “choos[ing] the point in time that it uses to
transmit to any particular slave (avoiding local interference at the slave).” APPLE-
1001, 6:26-34. Diener discloses “[e]xamples of controls” include “network load
balancing” based on time, and “adjusting a parameter of the transmitted data
packet,” APPLE-1006, [0066]. An example includes “schedule[ing] any 802.11
QoS packets so that they occur between the timing of the SCO packets.” APPLE-
1006, [0472]-[0473]. A POSITA would have understood that Diener’s disclosure of
changing the timing of the transmitted packets to avoid interference constitutes time
diversity. APPLE-1006, [0471]-[00474]; APPLE-1003, q184.

Additionally or alternatively, Bergstrom discloses the settable link
characteristic comprises at least one of transmission power, frequency diversity, and
adaptive filtering. Bergstrom discloses that “the system 10 also provides frequency
hopping adaptation [frequency diversity] and processing gain adaptation
functionality [transmission power] to help it adapt to hostile spectral
environments.” APPLE-1005, 16:21-23. APPLE-1003, 9185.

Bergstrom discloses that “the targeted interference suppression unit 78” that
use “techniques” including “(2) the adaptive inverse weight technique, and (3) the

adaptive excision technique” [adaptive filtering]. APPLE-1005, 16:13-19;
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APPLE-1003, 9185. See also APPLE-1005, 20:14-26 (“adaptive inverse weight
interference suppression method” include applying “an inverse weight filter”
(adaptive filtering)); 20:14-26 (“In the adaptive excision method,..., [a]n estimate
of jammer signal bandwidth is then used to excise (i.e., remove) a portion of the
signal spectrum from the receive signal” (channel bandwidth and adaptive
filtering)). APPLE-1003, q9186-187.

10. Claim9
[9.Pre]
Diener-Bergstrom provides [9Pre]. APPLE-1003, q9188-189. A WCD in

claim 9 corresponds to the first WCD in claim 1, an other WCD in claim 9
corresponds to the second WCD in claim 1. APPLE-1001, claims 1 and 9; APPLE-
1003, 9188.

As discussed for [1.Pre]-[1.c], Diener discloses either a base station device
(AP) or a client device (STA) can be the [first] WCD or the [second/other] WCD.
APPLE-1006, [0061]-[0063]; APPLE-1003, 4189. In the example of “process 5000
shown in F1G.26, Diener discloses “the client device, e.g., STA” as an example of
the first WCD in claim 1 and the WCD in claim 9, and the AP as an example of the
second WCD in claim 1 and the other WCD in claim 9. APPLE-1006, [0446], [0448];

APPLE-1003, 9189.

[9.a]
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§V.A.4.[1.b.i]; APPLE-1003, 9190.

[9.b]
§V.A.4.[1.b.ii]; APPLE-1003, 9191.

[9.c.i]
§V.A.4[1.c]; APPLE-1003, 192.

[9.c.ii]
§V.A.4.[1.d.i]; APPLE-1003, 9193.

[9.c.iii]
§V.A.4.[1.d.ii] APPLE-1003, §194.

[9.c.iv]
§V.A.4.[1.e]; APPLE-1003, q195.
11. Claim 10
[10]
§V.A.6.[3]; APPLE-1003, q196.
12. Claim 11
[11]
§V.A.7.[4.a] and [4.b]; APPLE-1003, q197.

13. Claim 12
[12.pre]
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§V.A.4[1.pre], [l.a], [1.b.i]-[1.b.ii]; APPLE-1003, q9198-201.

Diener discloses “method” in disclosing “[a] system and method are provided
for managing communication with a plurality of wireless client devices” APPLE-
1006, Abstract, [0012] (disclosing “system, method, software and related functions
are provided for managing activity in a radio frequency band”); [0052] (disclosing
“spectrum management systems, methods”), [0054] (“the spectrum
management methods”). APPLE-1003, 4199.

Diener further discloses that the method is for compensating interference by
explaining that “[t]he goal of spectrum management is to take evasive action to
avoid interference when possible, detect and report interference when it occurs
and make intelligent decisions to mitigate interference when it cannot be avoided.”
APPLE-1006, [0060]; APPLE-1003, 9200.

As discussed for [1.b.i], Diener provides “first and second orthogonal
[(OFDM)] WCDs” by disclosing that the WLAN devices can be “IEEE 802.11g
WLAN devices.” APPLE-1006, [0052] and it had been well known to a POSITA
that “IEEE 802.11g employs [(OFDM)] transmission techniques.” APPLE-1007,
[0004]; APPLE-1003, 9201. A POSITA would have recognized that that Diener’s
WLAN devices such as “IEEE 802.11g WLAN devices” [said first and second

WCDs] would be OFDM WCDs. APPLE-1003, §201.
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[12.a]
§V.A.4.[1.c]; APPLE-1003, 9202.

[12.b]
§V.A.4.[1.b.ii]; APPLE-1003, 9203.

[12.c.i]
§V.A.4.[1.d.i]; APPLE-1003, 9204.

[12.c.ii]
§V.A.4.[1.d.ii]; APPLE-1003, 9205.

[12.d]
§V.A.4.[1.e]; APPLE-1003, 9206.

14. Claim 13
[13]
§V.A.5.[2]; APPLE-1003, 9207.
15. Claim 14
[14]
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§V.A.7.[4.a], [4.b]; APPLE-1003, 9208.

VI. DISCRETION SHOULD NOT PRECLUDE INSTITUTION

A. The Fintiv Factors Favor Institution

Under the Director’s interim guidance, Fintiv Factors favor institution.

EX1020 (“Director’s Memo”). The merits of the Petition are “compelling,” and this
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“alone demonstrates that the PTAB should not discretionarily deny institution under
Fintiv.>  Director’s Memo, 3-5. The Ground presents independent and distinct
theories of obviousness under both parties’ proposed constructions, either of which,
“if unrebutted in trial, would plainly lead to a conclusion that one or more claims are
unpatentable by a preponderance of the evidence.” Id., 4. Regardless, even under
the full Fintiv framework, a holistic analysis of the factors favors institution. Fintiv
1, 6.

Factor 1 (possibility of a stay) is neutral because neither party in the Litigation
has yet requested a stay. Apple Inc. v. Fintiv, Inc., [IPR2020-00019, Paper 15, p.12
(PTAB May 13, 2020) (“Fintiv I’) (declining to “infer” how the district court
“would rule should a stay be requested”); Sand Revolution II, LLC v. Cont’l
Intermodal Group—Trucking LLC, IPR2019-01393, Paper 24 at 7 (PTAB June 16,
2020).

Factor 2 (proximity of trial date to final written decision) favors institution.
The Board’s projected Final Written Decision date is July 2024. In contrast, the
district court case has recently been transferred from the WDTX to the Northern
District of California (NDCA) and has no scheduled trial date. Applying the
NDCA'’s recent median time from filing to trial of approximately 31 months
(APPLE-1012, 5), yields an estimated trial date in August 2024. The trial date could

be delayed even further. APPLE-1020, 8. This uncertainty weighs in favor of
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institution. And, even if it did not, “the proximity to trial should not alone outweigh”
other relevant factors. I1d.

Factor 3 (investment in parallel proceedings) favors institution. The
Litigation is still in its early stages. Aside from exchanging preliminary
infringement/invalidity contentions, several document productions, and claim
construction briefs in WDTX prior to transfer, the parties have yet to expend
significant resources in the Litigation. APPLE-1013. As noted above, the Litigation
has been transferred to NDCA and discovery before that court has not yet begun.
No claim construction proceedings have occurred in NDCA and no depositions have
been taken. In contrast, Petitioner here worked diligently to overcome the
challenging circumstances of the Litigation in filing this Petition. Patent Owner
identified just a single claim for each of the multiple asserted patents in its
complaints and did not identify the complete list of nearly forty asserted claims until
serving preliminary infringement contentions in April 2022 (APPLE-1016). Patent
Owner further served amended infringement contentions for the *780 patent on Dec-
7-2022, alleging infringement of an additional technical standard. Moreover,
Petitioner has prepared this Petition in view of two alternative claim constructions
proposed by Patent Owner in addition to Petitioner’s claim construction. The PTAB
has determined in similar circumstances that this factor does not weigh against

institution where parallel litigation is in early stages and the petition is filed
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proximate to the statutory bar date. See e.g., Intel Corp. v. PACT XPP Schweiz AG,
IPR2020-00540, Paper 11, 14-15 (PTAB September 10, 2020) (instituting IPR
petition filed three days before bar date).

Factor 4 (overlap in issues) is neutral. Petitioner asks the Board to consider
the unique challenges raised in the Petition. See Fintiv, 12-13. If instituted, Petitioner
will not pursue in the Litigation invalidity challenges against the 780 patent that are
the same as the Ground (Diener and Bergstrom) in this Petition, thereby mitigating
the risk of duplicated effort and inconsistent decisions.

Factor 5 (overlap in parties) favors institution because Petitioner and Patent
Owner are parties to the Litigation and because the Board’s earlier projected Final
Written Decision will bind Petitioner via the § 315(¢e)(2) estoppel before a jury trial,
and thereby promote judicial efficiency.

Factor 6 (other circumstances, including the merits) favors institution. A
determination that evidence “presented at the institution stage presents a compelling
unpatentability challenge” favors institution. APPLE-1020, 2-5, 9. Compelling
merits shows that it is “highly likely that the petitioner would prevail with respect to
at least one challenged claim.” See Opensky Indus., LLC et al. v. VLSI Tech. LLC,
IPR2021-01064, Pap. 107, 4-5 (PTAB October 14, 2022). As explained herein and
supported by the expert declaration of Dr. Ding, the strength of the Ground strongly

favors institution. APPLE-1003, 9923-209.
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B. Discretion Under §325(d)

Under the Board’s two-part § 325(d) framework, the Board first considers as
a threshold matter: “whether the same or substantially the same art . . . or . . .
arguments previously were presented to the Office.” Advanced Bionics, LLC v. Med-
El Electromedizinische Gerate GMBH, IPR2019-01469, Paper 6.

The prior art references (including Diener® and Bergstrom) asserted in this
Petition were not considered during prosecution of the *780 patent. Although the
PCT version of Bergstrom was cited in an IDS dated 2019-11-18, it was not
discussed in any Office Action. APPLE-1002, 62. There are material differences
between the art asserted in the Petition and the prior art involved during examination,
and the asserted art is not cumulative to the art involved during examination, and
does not raise previously considered arguments. Accordingly, the Board should not

deny institution under 35 U.S.C. § 325(d).

6 Diener is a continuation in part of the cited reference (US2004/0028003) bearing
the “Diener” label on the 780 patent or its history. APPLE-1001, cover; APPLE-

1002, p3. However, the Examiner never discussed Diener or its parent in any office

action. APPLE-1002.
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VII. FEES

Petitioner authorizes charge of Deposit Account No. 06-1050 for any fees.

VIII. CONCLUSION

Petitioner respectfully requests cancellation of the Challenged Claims.

IX. MANDATORY NOTICES UNDER 37 C.F.R § 42.8(a)(1)
A. Real Party-In-Interest Under 37 C.F.R. § 42.8(b)(1)

Petitioner, Apple Inc., is the only real party-in-interest. No other party had
access to or control over the filing of this Petition, and Petitioner did not file this
Petition for the benefit of any other party or entity.

B. Related Matters Under 37 C.F.R. § 42.8(b)(2)

Petitioner is not aware of any disclaimers, reexamination certificates, or
petitions for /PR for the *780 patent.

The *780 patent is a subject of civil actions captioned: Speir Technologies Ltd.
v. Apple Inc., Case 6:22-cv-00077-ADA (WDTX), filed on January 20, 2022; Speir
Technologies Ltd. v. Samsung Electronics Co., Ltd. et al., Case 2:21-cv-00474
(EDTX), filed on December 30, 2021; Speir Technologies Ltd. v. Apple Inc., Case
3-23-cv-00095 (NDCA), filed on January 09, 2023; Speir Technologies Ltd. v.
Motorola Mobility LLC, Case 1-22-cv-02101 (NDIL), filed on April 22, 2022; and
Speir Technologies Ltd. v. Google LLC, Case 3-22-cv-00371 (SDCA), filed on

March 21, 2022.
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Lead And Back-Up Counsel Under 37 C.F.R. § 42.8(b)(3)

Apple provides the following designation of counsel.

Lead Counsel Backup counsel

W. Karl Renner, Reg. No. 41,265
Fish & Richardson P.C.

60 South Sixth Street, Suite 3200
Minneapolis, MN 55402

Tel: 202-783-5070

Fax: 877-769-7945

Email: IPR50095-0106IP1 @fr.com

David Holt, Reg. No. 65,161
Baile Xie, Reg. No. 78,380

Fish & Richardson P.C.

60 South Sixth Street, Suite 3200
Minneapolis, MN 55402

Tel: 202-783-5070

Fax: 877-769-7945
IPR50095-01061IP1@fr.com

D.

Service Information

Please address all correspondence and service to the address listed above.

Petitioner consents to electronic service by email at [IPR50095-01061P1@fr.com.

Dated: January 20, 2023

(Control No. IPR2023-00496)

Respectfully submitted,

/David L. Holt/

W. Karl Renner, Reg. No. 41,265
David Holt, Reg. No. 65,161
Baile Xie, Reg. No. 78,380

Fish & Richardson P.C.

60 South Sixth Street, Suite 3200
Minneapolis, MN 55402

T: 202-783-5070

F: 877-769-7945

Attorneys for Petitioner
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CERTIFICATION UNDER 37 CFR § 42.24
Under the provisions of 37 CFR § 42.24(d), the undersigned hereby certifies
that the word count for the foregoing Petition for /PR totals 13,816 words, which is

less than the 14,000 allowed under 37 CFR § 42.24.

Dated: January 20, 2023 /David L. Holt/
W. Karl Renner, Reg. No. 41,265
David Holt, Reg. No. 65,161
Baile Xie, Reg. No. 78,380
Fish & Richardson P.C.
60 South Sixth Street, Suite 3200
Minneapolis, MN 55402
T: 202-783-5070
F: 877-769-7945

Attorneys for Petitioner
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CERTIFICATE OF SERVICE
Pursuant to 37 CFR §§ 42.6(e)(4)(1) et seq. and 42.105(b), the undersigned
certifies that on January 20, 2023, a complete and entire copy of this Petition for
Inter Partes Review, Power of Attorney, and all supporting exhibits were provided

via Federal Express, to the Patent Owner by serving the correspondence address of

record as follows:

ADD++G - Harris
1135 East State Road 434, Suite 3001
Winter Springs, FL 32708

/Crena Pacheco/

Crena Pacheco

Fish & Richardson P.C.

60 South Sixth Street, Suite 3200
Minneapolis, MN 55402

(617) 956-5938




