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I. INTRODUCTION

Nokia of America Corporation (“Nokia”) and AT&T Services Inc. (“AT&T”)
(collectively, “Petitioners”) seek IPR under 35 U.S.C. §§311-319 and 37 C.F.R. 8§42
of Claims 1-5 and 10-15 (“the Challenged Claims”) of U.S. Patent No. 9,806,892
(“the ’892 Patent™). Petitioners request cancellation of the Challenged Claims.

II. STANDING UNDER 37 C.F.R. §42.104(a)

Petitioner certifies that the °892 Patent is available for IPR, and that Petitioner
Is not barred or estopped from requesting IPR.

III. PAYMENT OF FEES UNDER 37 C.F.R. §42.103

Petitioner authorizes Account No. 16-0605 to be charged.

IV. OVERVIEW OF CHALLENGES AND RELIEF REQUESTED
Pursuant to 842.22(a)(1) and 842.104(b)(1)-(2), Petitioner requests

cancellation of the Challenged Claims pursuant to the grounds below. Additional
support is provided in the Declaration of Dr. Sergienko (Ex. 1003).
Ground 1: Claims 1-5 and 14-15 are unpatentable under pre-AlA 35
U.S.C. 8103(a) over G.987.3 in view of Roger further in view of G.988.
Ground 2: Claims 10-13 are unpatentable under pre-AlA 35 U.S.C.
8103(a) over G.987.3 in view of Roger further in view of G.988 further

in view of Ghazisaidi.



V. TECHNICAL BACKGROUND

A Passive Optical Network (PON) is a fiber-optic telecommunications
network that provides Ethernet connectivity from a main data source to endpoints.
PONs consist of a network-side interface at the main source, or head-end, and a
client-side interface at the endpoints. Ex. 1003, 139-45. Optical Line Termination
(OLT) (used interchangeably with Optical Line Terminal) provides the network-side
interface of the network while Optical Network Terminations (ONTS), or Optical
Network Units (ONUS), provide the client-side or user-side interface. ONTs and
ONUs are virtually identical from a functionality point of view and will be referred
to in unison throughout. Ex. 1003, 42.

VI. °892 PATENT

A.  Prosecution History

There were several rejections over prior art, including G.987.3. Ex. 1002, 38,
80-87, 130-135. Patent Owner did not dispute the prior art status of G.987.3. See Ex.
1002. Applicant amended independent claim 1 to recite “transitioning the ONU
directly from the first state to the second state and transitioning the ONU directly
from the second state to the first state, based on a power management rule.” Ex.

1002, 28. A Notice of Allowance issued. Ex. 1002, 9-13.



B.  Priority Date
The *892 Patent issued from U.S. Patent Application No. 14/414,698 filed

January 13, 2015. The application is a national stage entry of PCT application no.
PCT/US2013/05033, filed July 15, 2013. The application claims foreign priority to
PCT application PCT/CN2012/78649, filed July 13, 2012. For this proceeding only,
Petitioners assume the earliest alleged priority date is not earlier than July 13, 2012.

C. POSITA

A POSITA at the time of the alleged invention of the *892 Patent would have
had at least a bachelor’s degree in electrical engineering, computer engineering, or
similar discipline and had at least two years of experience with optical
communications and networks. Ex. 1003, 122. A person with a different degree but
additional relevant experience could still qualify if the additional experience
compensates for the different educational background. Id.

D. Prior Decisions

The *892 Patent is currently asserted in:

e larnach Technologies Ltd. v. AT&T Corp. et al., No. 2:23-cv-00231 (E.D.
Tex.) (hereafter, “AT&T Case”);

e larnach Technologies Ltd. v. Verizon Communications, Inc. et al., No.

2:23-cv-00631 (E.D. Tex.) (hereafter, “Verizon Case”).



Petitioner AT&T is a defendant, and Petitioner Nokia is an intervenor, in the
AT&T Case. Ex. 1030. No dispositive judgments or claim construction orders have
issued in this case. A claim construction hearing is set for September 19, 2024, the
dispositive motion deadline is set for December 5, 2024; and jury selection is
presently set for March 17, 2025. Ex. 1029, 1-4. Likewise, no dispositive judgments
or claim construction orders have issued in the Verizon Case. A claim construction
hearing is set for March 11, 2025; the dispositive motion deadline is set for June 16,
2025; and jury selection is currently set for September 22, 2025. Ex. 1032.

E. Claim Construction

The claims are construed herein “using the same claim construction standard
that would be used to construe the claim in a civil action under 35 U.S.C. §282(b).”
37 C.F.R. 842.100(b). Unless otherwise specified, the terms should receive their
respective plain and ordinary meaning as understood by a POSITA under Phillips v.
AWH Corp., 415 F.3d 1303 (Fed. Cir. 2005).

Certain elements of claims 10 and 13 should be construed under 35 U.S.C.
8112(f). Specifically, the following material claim terms should be construed under
35 U.S.C. 8112(f).

e “wherein the processor includes means for transitioning the ONU

directly from the first state to the second state and means for



transitioning the ONU directly from the second state to the first state,
based on a power management rule” (10[D]).

e “wherein the processor includes means for specifying a first time
period for operation in the first low power state and a second time
period for operation in the second low power state” (Claim 13).

The *892 Patent generally discloses a flow chart, Figure 8, that describes a
method 800 that operates on an ONU. Ex. 1001, FIG. 8; Ex. 1003, 153. Further,
the ’892 Patent states that “[t]he processes and logic flows described in this
document can be performed by one or more programmable processors executing
one or more computer programs to perform functions by operating on input data
and generating output.” Ex. 1001, 14:8-11. Further, the *892 Patent states that
“[p]rocessors suitable for the execution of a computer program include, by way
of example, both general purpose and special purpose microprocessors, and any
one or more processors of any kind of digital computer.” Ex. 1001, 14:17-20. As
such, the structure for the means enumerated above in Claim 10 and Claim 13 are
each designed to be implemented on a processor that can execute computer

program instructions. Ex. 1001,14:8-39; Ex. 1003, 151-53.



VII. SUMMARY OF THE PRIOR ART
A.  Optically Powered Fiber Networks (Roger)
Rdger was published on December 17, 2008. Ex. 1006. Dr. Hall-Ellis has

testified that the issue of the open access journal Optics Express that included Roger
was “publicly available on December 17, 2008, because by that date it had been
cataloged and indexed at the Library of Congress, made part of the OCLC
bibliographic database, and received at the National Library of Medicine.” Ex. 1018,
167. The publication date is confirmed by at least Schmuck. Ex. 1017, pg. 1, [0005],
pg. 15. Roger qualifies as prior art under at least pre-AlA 35 U.S.C. §8102(a),(b).
Rdger was not cited and was not considered during the prosecution.

B. ITU-T Standard G.987.3 (2010)
G.987.3 is an ITU-T standard approved on October 7, 2010 and published on

October 3, 2011. Ex. 1007, 1, 3. G.987.3 qualifies as prior art under at least pre-AlA
35 U.S.C. 8102(a). G.987.3 was identified in the specification of the 892 patent and
was cited in prosecution. Ex. 1002, 25, 38, 40-41, 69-73, 82-88, 144, 162. G.987.3
was cited during prosecution and Patent Owner did not dispute its prior art status.
See supra, 8VI.A. Thus, there can be no dispute that G.987.3 was publicly available
prior to the priority date of the 892 patent.

Dr. Hall-Ellis testified that G.987.3 was “publicly available on October 3,

2011, because by that date it had been approved by the ITU-T Study Group 15 and

6



posted on the ITU website.” Ex. 1018, 157. The public availability prior to the
priority date of the 892 patent is further confirmed by numerous other patents and
printed publications that refer to G.987.3. See, e.g., Ex. 1013, pg. 2, col. 2: 9-49,
5:36-53, col. 7:1-5; Ex. 1014, pg. 2, col. 1:19-27; Ex. 1015, [0002], [0038], pg. 24;
Ex. 1016, pg. 1, [0010], [0019], [0026]-[0027], pg. 20.

C. ITU-T Standard G.988 (2010)
G.988 is an ITU-T standard approved on October 7, 2010 and published on

September 22, 2011. Ex. 1008, 1, 3. Dr. Hall-Ellis has testified that G.988 was
“publicly available on September 22, 2011, because by that date it had been
approved by the ITU-T Study Group 15 and posted on the IUT website.” Ex. 1018,
60. The publication date is confirmed by Amitai. See Ex. 1013, pg. 2, col. 5:31-40.
G.988 qualifies as prior art under at least pre-AlA 35 U.S.C. 8102(a). G.988 was not
cited and was not considered during prosecution.

D. WO02013014483 (Ghazisaidi)

Ghazisaidi is an international application filed on July 27, 2011, designating
the United States and published in English. Ex. 1009, Cover; see also MPEP § 2136;
see also EnOcean GmbH v. Face Int’l Corp., 742 F.3d 955, 957 n.3 (Fed. Cir. 2014)
(“[s]ince the Burrow reference was filed on or after November 29, 2000, designated

the United States, and was published in English, it is available as prior art as of its



PCT filing date.”). Ghazisaidi qualifies as prior art under at least pre-AlA 35 U.S.C.
8102(e). Ghazisaidi was not cited and was not considered during prosecution.

VIII. THE PRIOR ART RENDERS OBVIOUS THE CLAIMS OF THE ’892
PATENT

A.  Ground 1: G.987.3 in View of Roger and Further in View of
G.988 Renders Obvious Claims 1-5 and 14-15 of the ’892 Patent.

The ITU-T documents, including G.987.3, define and coordinate standards for
telecommunications technologies around the world including PONSs. Ex. 1003, {63.
While individual ONUSs, OLTs, and PONs may differ in their implementation or
which aspects of recommendations are supported, the ITU-T recommendations
allow standardized interoperation with other components.

There can be no dispute that the majority of the elements of the independent
claims of the ’892 patent are disclosed by G.987.3. Ex. 1003, 64. In its related
infringement contentions, Patent Owner has mapped most claim elements to the later
ITU-T recommendation G.9807.1. Ex. 1005, 1-25; Ex. 1003, 164. But many of the
cited sections in the infringement contentions are the same or substantially similar
to sections present in G.987.3. Ex. 1005, 1-11; Ex. 1007, 97-106; Ex. 1003, 164. In
fact, every claim element from the infringement contentions except for 1[D] is
mapped to a section of G.9807.1 that is the same or substantially similar to G.987.3.

Ex. 1005, 1-11, 15-25; Ex. 1007, 97-106; Ex. 1003, 164.



To the extent that Patent Owner can argue that there is any claim recitation
that was not disclosed by or obvious in view of G.987.3, it is 1[D] — “transitioning
the ONU directly from the first state to the second state and transitioning the ONU
directly from the second state to the first state, based on a power management rule.”
As is disclosed below and to the extent that it is argued that 1[D] is not taught or
suggested by the state diagram of G.987.3 and the POSITA’s understanding of the
market pressure to reduce power consumption, the POSITA would have understood
that direct transitions were well known in the art. Ex. 1003, 165. For at least these
reasons and for the reasons outlined below in Grounds 1-2, the claims at issue are
unpatentable. Ex. 1003, 155-65.

Motivation to Combine

A POSITA would have been motivated to combine G.987.3 with G.988 and
Raoger for at least the following reasons. First, G.987.3 and G.988 are both ITU-T
standards that are intended to operate together and inform the implementation of
optical networks. Ex. 1007, 1; Ex. 1008, 1; Ex. 1003, 166. In fact, G.987.3 and G.988
each explicitly reference one another. Ex. 1007, 9-10, 97-98; Ex. 1008, 7-8; Ex.
1003, 166. Moreover, each of G.987.3 and G.988 are standards directed towards
optical systems including ONUs. Ex. 1007, 10, 97-106; Ex. 1008, 7, 12, 18; Ex.

1003, 166. Thus, there can be no dispute that a POSITA would have been motivated



to combine and, in fact, routinely did combine (and, in some cases, was required to
combine) G.987.3 and G.988 when implementing optical networks. Ex. 1003, 166.
Like G.987.3 and G.988, the disclosures in ROger are directed towards optical
communications in a PON. Ex. 1006, 2; Ex. 1007, 1, 3; Ex. 1008, 12; Ex. 1003, 167.
All of G.987.3, G.988 and RdOger are directed to communications between OLTs and
ONUs. Ex. 1006, 5; Ex. 1007, 10, 97-106; Ex. 1008, 3; Ex. 1003, 167.
Additionally, G.987.3, G.988, and Roger disclose ONUs operating in a first
state where a receiver is on and a transmitter is off and a second state where both the
receiver and transmitter are off. Ex. 1006, 598, 11-12; Ex. 1007, 100-102; Ex. 1008,
81; Ex. 1003, 168. G.987.3 and Rdoger specifically suggest that these modes allow
the ONUs to save power and address transitions between power states. Ex. 1006, 6-
8, 10-13; Ex. 1007, 97-106; Ex. 1003, 168. G.987.3, however, does not explicitly
allow direct transitions between a Doze mode (which includes the first state) and
Cyclic sleep mode (which includes the second state). Ex. 1007, 101; Ex. 1003, 168.
It should be noted that note 2 of the OLT state transition and output table in
(G.987.3 states that “[d]irect transitions between Doze mode and Cyclic Sleep mode
are disallowed.” Ex. 1007, 105; Ex. 1003, §69. This note is only applicable to the
OLT, and there is no similar restriction or note in the ONU state transition and output
table. In fact, the same note is present in the OLT state transition and output table of

G.9807.1, while direct transitions between the ONU’s Asleep and Listen states are
10



incorporated into a single LowPower state (watchful sleep state). Ex. 1010, 235-238;
Ex. 1003, 169. G.9807.1 allows a LowPowerWatch state for the OLT to support
ONUs in the LowPower state but continues to disallow direct transitions between
Doze and Cyclic sleep mode, indicating that these transitions are a responsibility of
internal ONU management. G.987.3 further states that the OLT is responsible for
dealing with the possibility that the ONU does not receive downstream traffic from
the OLT and allow for extra response delays if the ONU can’t respond in a normal
time. Ex. 1007, 106; Ex. 1003, 169. Thus, it is the responsibility of the OLT to
prepare for an ONU performing direct transitions.

It would have been obvious to the POSITA to allow for direct transitions
between a first state (e.g., Listen mode) and a second state (e.g., Asleep mode). Ex.
1003, §70. This modification to direct transitions would have been driven by a well-
known problem in the field, reducing power consumption. Ex. 1003, 70. G.987.3
states, ““it is desirable to reduce the power consumed by an ONU as much as
possible.” Ex. 1007, 97; Ex. 1003, 170. As was well known, it was desirable to
reduce power to realize “more efficient realizations of given functions.” Ex. 1007,
97; Ex. 1003, §70. Greater power consumption increases cost, and in a PON with
multiple ONUSs, saving power at each ONU can lead to a significant reduction in
total cost. Moreover, there are a finite number of solutions to reduce power

consumption in optical networks. Possible transitions between different low power
11



states are even more limited given the limited numbers of power states and scenarios
for an ONU to transition between them. Ex. 1003, {70. Therefore, it would have
been obvious to a POSITA and obvious to try the finite number of transitions and
find that direct transition between Listen mode and Asleep sleep mode reduces
power consumption compared to transitioning to a full power state in between Listen
mode and Asleep sleep mode. Ex. 1003, {70.

Regardless, it was well known as of the effective filing date of the *892 Patent
for an ONU to directly transition between two low power states to save power. EX.
1003, 71. Specifically, Roger teaches that ONUs may transition directly back and
forth between the first state and the second state as part of a “low-energy” protocol,
allowing efficient use of energy transmitted to ONUs. Ex. 1006, 6-8, 10-13; EX.
1003, {[71. This “low-energy” protocol allows an ONU to periodically listen for
signals from an OLT without wasting power by turning on their transmitters. EX.
1006, 6-8, 10-13; Ex. 1003, 171.

A POSITA would have been motivated to apply these direct transitions to the

ONUs of G.987.3 in view of the known advancements in technology at the time.!

! Roéger would have been developed in view of an earlier version of the ITU-T

recommendations for PONs. Ex. 1003, §72.

12



Ex. 1003, §72. Advancements in chip speed that occurred before the priority date of
the 892 patent made it more practical to periodically turn on and off a receiver while
a transmitter remained off in an ONU. Ex. 1003, {72. In particular, a POSITA would
have been motivated to apply the direct transitions of Roger in light of advancements
In how fast a receiver could be switched on. Ex. 1003, {72. Periodically turning on
a receiver was previously less efficient due to a slower continuous mode (CM) clock
and data recovery (CDR) time of 2-5 milliseconds for each RxOn event for earlier
electronic circuits. Ex. 1011, 3-4; Ex. 1003, 172. But prior to the priority date of the
’892 patent, it was known that a modern Burst mode (BM) CDR technology that
utilized a local oscillator unit at each ONU reduced the CDR time down to 1-10
nanoseconds. Ex. 1011, 3-4; Ex. 1003, {72. This reduced time for an RXON event
made it much more practical to periodically switch the receiver on and off while
keeping the transmitter off, since delays in CDR and additional power consumption
were reduced.? Ex. 1003, {72. This improvement to electronic chip and circuits

technology also reduced the attractiveness of leaving an ONU in a receive-only state

2 Indeed, other authors around the time of the priority date acknowledged that
remaining in a receive mode only made sense for ONUSs that are equipped with CM-

CDR rather than BM-CDR. Ex. 1012, 4-5.
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since additional power could be saved by periodically switching the receiver off
without causing significant delay during transition. Ex. 1003, 72.

Given this well-known improvement to electronic chip and circuits
technology, a POSITA would have been motivated to apply the direct transitions
between sleep and receive states from Roger to G.987.3 because Roger specifically
states that its protocol allows ONUs to operate with “the least possible power
consumption” t0 “save both energy and communication bandwidth.” Ex. 1006, 6-7;
Ex. 1003, 173. Saving energy and communication bandwidth allows the PONs to
perform their functionality with more efficiency. Ex. 1003, 173.

A POSITA would have had a reasonable expectation of success when
applying the direct transitions of Rdger to the PON of G.987.3, since both systems
include ONUs communicating with an OLT. Ex. 1006, 5; Ex. 1007, 10; Ex. 1003,
74. G.987.3 states that when an ONU receives a Sleep_Allow(ON) PLOAM event,
the ONU has discretion to exercise any power management mode including doze or
sleep mode, which would in no way preclude the ONU from alternating between a
doze mode and a sleep mode as described in Roger. Ex. 1006, 6-8, 10-13; Ex. 1007,
10, 97-106; Ex. 1003, 174. An ONU of G.987.3 would be operable to directly
transition back and forth as shown in Roger because the ONU of Roger would be
standardized based on ITU-T recommendations. The ONU would alternate between

sleep and doze modes, occasionally waking up to an Aware state identical to
14



DozeAware or SleepAware (i.e., both have a transmitter and receiver turned on),
allowing the ONU to transition between the Asleep and Listen states would not

Impact these functions of the ONU. Ex. 1007, 100-102; Ex. 1003, {74.

Claim 1[/A]: A method of optical communication in a passive optical
network, comprising:

To the extent the preamble is limiting, G.987.3 teaches Claim 1[A]. Ex. 1003,
75. G.987.3 teaches “10-Gigabit-capable [PON] systems,” including ONUs and
OLTs in communication with each other. Ex. 1007, 3, 10, 97-106; Ex. 1003, 75.
Thus, G.987.3 teaches 1[A]. Ex. 1003, 175; see also Ex. 1005, 2-8.

Similarly, Ro6ger, which was understood to operate with prior ITU-T
networks, envisages optical powering of “short-range [PON]s.” Ex. 1006, 2; EX.
1003, {76. For example, Roger teaches an OLT in communication with ONUSs. EX.
1006, 5; Ex. 1003, 176. Thus, Roger likewise teaches 1[A]. Ex. 1003, 176; see also
Ex. 1005, 2-8.

1/BJ: operating an optical network unit (ONU) in a first state in which a

transmitter of the ONU is turned off and a receiver of the ONU is
turned on;

The PON of G.987.3 includes ONUs that may operate in a “Listen” state in
which “[tlhe ONU receiver is on” and “the transmitter is off.” Ex. 1007, 100. EX.

1003, 177. As such, the “Listen” state of G.987.3 is the claimed first state. Ex. 1003,

15



177. Annotated Figure 16-1 (reproduced below)® of G.987.3 illustrates a state
diagram for the ONU including the “Listen” state. EXx. 1007, 101; Ex. 1003, 77.

Thus, G.987.3 teaches 1[B]. Ex. 1003, {77; see also Ex. 1005, 809.

Ex. 1007, Fig. 16-1 (annotated)
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Like G.987.3, RoOger teaches 1[B]. Ex. 1003, {78. RoOger teaches that
subscribers (ONUs) in a sleep mode (i.e., with receiver and transmitter off) “activate
their basic receiver circuitry” during wake-up intervals to “listen for the [OLT’s]

polling.” Ex. 1006, 8; Ex. 1003, 178. Thus, the ONU of Rdoger transitions to a

3 Figure 7a of the *892 Patent is admitted prior art and shows the same state diagram.
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“receive” mode (“first state”) with its receiver on and its transmitter off. Ex. 1003,
178. Additionally, the blue boxes in annotated table 2 (reproduced below) shows the
receive mode with a receiver (but no transmitter) powered on. Ex. 1006, 11; Ex.
1003, §78. Thus, Roger likewise teaches 1[B]. Ex. 1003, 78; see also Ex. 1005, 8-

9.

Ex. 1006, Table 2

Table 2. Subscniber operating modes and total DC supply currents I for a supply voltage Vo =36 V.

Subscriber modes Attributes HC current I,  Supply current |,  Total |,

Sleep HC low- Low-Q clock 0.5uA Isieep 0.5uA
power ‘

Snooze modes High-Q clock 1 pA j N— 1 uA

- ey sma

Transceive Mode Transceiver on Inyrx 11 mA

1/CJ: operating the ONU in a second state in which both the transmitter
and the receiver are turned off;

G.987.3 teaches that an ONU may operate in an “Asleep” state in which “[t]he
ONU shuts down both its receiver and transmitter.” Ex. 1007, 100. Ex. 1003, §79.
As such, the “Asleep” state of G.987.3 is the claimed second state. Ex. 1003, {79.
Annotated Figure 16-1 (reproduced below) of G.987.3 illustrates a state diagram for
the ONU including the “Asleep” state. Ex. 1007, 101; Ex. 1003, 179. Thus, G.987.3

teaches 1[C]. Ex. 1003, 79; see also Ex. 1005, 10-11.
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Ex. 1007, Fig. 16-1 (annotated)
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Likewise, Roger teaches 1[C]. Ex. 1003, 180. Roger teaches a sleep mode
(“second state”) for ONTs which requires “[a]ll communication circuitry switched
off.” Ex, 1006, 6; EX. 1003, 180. Roger further teaches a “snooze mode” in which
“all dispensable circuitry” (including the receiver and transmitter) is shut down. Ex.
1006, 9; Ex. 1003, 180. The sleep and snooze modes are boxed in blue in annotated
table 2 (reproduced below). Ex. 1006, 11; Ex. 1003, §80. Thus, Roger likewise

teaches 1[C]. Ex. 1003, 180; see also Ex. 1005, 10-11.

18



Ex. 1006, Table 2

Table 2. Subscriber operating modes and total DC supply currents Iy for a supply voltage V=36 V.

Subscriber modes Attributes HC current I,c  Supply currentl,  Total I,

Sleep HC low- [Cow-Q clock 0.5pA Isieep 0.5uA
power _

Snooze modes High-Q clock 1uA ) — 1 uA

Receive uC active Receiver on — Iay, 6 mA

Transceive mode Transceiver on Inxrx 11 mA

1/DJ: transitioning the ONU directly from the first state to the second
state and transitioning the ONU directly from the second state to the
first state, based on a power management rule;

(G.987.3 teaches indirect transitions between the “Listen” state (“first state™)
and the “Asleep” state (“second state”). Ex. 1007, 100-102. Ex. 1003, 181. As
discussed above, a POSITA would have been motivated to apply direct transitions
between these states to G.987.3 to save energy by not powering on the transmitter
when transitioning between the “Listen” and “Asleep” states. Ex. 1003, 81; see
supra Motivation to Combine. This is also consistent with Patent Owner’s position
in its related infringement contentions, which contend that 1[D] is met by a
“maximum sleep interval” (Isleep/Ilowpower) in a later version of G.988, which
specifies “the maximum time the ONU spends in its asleep, listen, or low-power
states.” Ex. 1005, 12. Similarly, G.987.3 and G.988 each disclose the “maximum
sleep interval” as Isleep, specifying “the maximum time the ONU spends in its

asleep or listen states.” Ex. 1008, 82; Ex. 1007 98; Ex. 1003, 481.
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In addition to G.987.3 rendering 1[D] obvious, the combination of G.987.3
and Roger render 1[D] unpatentable. Ex. 1003, 82. Roger teaches an “efficient
protocol” that saves “both energy and communication bandwidth” by using a
rendezvous sequence to inform sleep mode subscribers of future communications.
Ex. 1006, 6-8; Ex. 1003, 182. Subscriber stations (ONUs) are in a sleep mode where
“all communication circuitry is switched off.” Ex. 1006, 6; Ex. 1003, 182. The
subscriber stations then “activate their basic receiver circuitry” for a wake-up
period and “listen for the [OLT’s] polling.” Ex. 1006, 6-8; Ex. 1003, 182. Thus, the
subscriber stations (ONUS) directly transition from the sleep mode (“first state™) to
a receive state (“second state”) where the receiver is turned on and the transmitter
remains off. Ex. 1006, 6-8; Ex. 1003, {82.

If a rendezvous signal is not received by the subscriber station during the
wake-up period, “the subscribers go back to sleep.” Ex. 1006, 6-8; Ex. 1003, {83.
Thus, the subscriber stations (ONUS) directly transition from a receive mode (““first
state””) where the receiver is turned on and the transmitter is turned off to a sleep
mode (“second state”) where both the receiver and transmitter are turned off. Ex.
1006, 6-8, 10-13; Ex. 1003, 183. Therefore, as illustrated further by annotated Figure
2 (reproduced below), the subscriber station S3 (among other examples) first
operates in a sleep mode (“second state”) illustrated by the first low portion of the

line representing subscriber station S3, then transitions directly into a receive mode
20



(“first state™) illustrated by the first high portion of the line representing subscriber
station S3, then finally transitions directly back into the sleep mode (“second state™)
Illustrated by the second low portion of the line representing subscriber station S3.
Ex. 1006, 7; Ex. 1003, 183. As such, the combination of G.987.3 and Rdger

demonstrate that the direct transitions claimed 1[D] are unpatentable. Ex. 1003, {83.

Ex. 1006, Fig. 2 (annotated)
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If the subscriber station receives a rendezvous signal during the wake-up

period, the subscriber station transitions directly from the receive mode (“first state™)
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directly an “energy saving snooze mode” (“second state”). Ex. 1006, 8; Ex. 1003,
984. The subscriber station “sets a high precision clock to the rendezvous time.” Ex.
1006, 8; Ex. 1003, 984. Furthermore, “[a]t the rendezvous time all subscribers
switch to receive mode,” and later activate the transmitter to respond to polling. Ex.
1006, 12-13; Ex. 1003, 184. Thus, the ONUs of RoOger transition directly from a
receive mode (“first state”) to a snooze mode (“second state) and directly back to
the receive mode (“first state™) at the rendezvous time.* As such, a POSITA would
have understood that the combination demonstrates that the direct transitions
claimed 1[D] are unpatentable. Id.

With respect to the “power management rule”, the 892 patent generally
describes that a power management rule “may be based on the timing parameters
that control how long the ONU can be in the first or the second mode,” “transitioning

based on user input,” “responding incoming control messages from the OLT that

% Indeed, Figure 6 also illustrates yet another direct transition from snooze mode
(“second state”) to receive mode (transition to dark blue) (“first state”) at the
rendezvous time and a transition out of dark blue receive mode (“first state) in
response to an End command, which puts the listening subscribers to sleep (“second

state”). Id. (confirming that dark blue is the receive mode). Ex. 1006, 12-13.
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specify entering or exiting the first and the second states, and so on.” Ex. 1001,
12:31-45; Ex. 1003, 185. These several example power management rules ‘generally
include local and external causes of state transitions. Ex. 1001, 12:31-45; Ex. 1003,
1185.

Like the rules in the '892 patent that cause state transitions, the direct transition
of Roger from the sleep mode (“second state™) to the receive mode (“first state™) are
made based on a “power management rule” that subscriber stations should alternate
back and forth between the sleep mode (“second state™) and receive mode (“first
state”) until receiving a message to do otherwise. EX. 1003, 186. Roger describes
ONUs entering receive mode during “nearly periodically appearing wake-up
intervals.” Ex. 1006, 7; Ex. 1003, 186. The “power management rule” causes the
ONUs of Roger to transition directly from the receive mode (“first state™) to the
sleep mode (“second state”) at the end of a time Twkyp. EX. 1006, 12-13; EX. 1003,
186. Thus, Roger teaches 1[D]. Ex. 1003, 186; see also Ex. 1005, 11-15.

1/E]: ensuring the ONU is fully powered up, synchronized, and capable

of responding to both upstream and downstream traffic and control
before exiting the first state or the second state;

Regarding the “Asleep” state (“second state”), G.987.3 teaches that “before
exiting this state, the ONU ensures that it is fully powered up, synchronized, and
capable of responding to both upstream and downstream traffic and control.” Ex.

1007, 100; Ex. 1003, 187. Thus, G.987.3 teaches ensuring the ONU is fully powered
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up, synchronized, and capable of responding to both upstream and downstream
traffic and control before exiting the second state. Ex. 1003, 187.

Regarding the “Listen” state (“first state”), G.987.3 teaches that “before
exiting this state, the ONU ensures that it is fully powered up and capable of
responding to both upstream and downstream traffic and control.” Ex. 1007, 100;
Ex. 1003, 88. A POSITA would have understood that the ONU would have needed
to be synchronized before exiting the listen state to be capable of responding to
upstream and downstream traffic and control. Ex. 1003, 188; see also Ex. 1005, 15-
16.

This is also consistent with Patent Owner’s position in its related infringement
contentions, which contend that [1E] is met by G.9807.1. G.9807.1 identically states
that before exiting a low power state, “the ONU ensures that it is fully powered up
and capable of responding to both upstream and downstream traffic and control.”
Ex. 1005, 16. Patent Owner states that “[i]n order to respond to upstream and
downstream traffic and control, the ONU is necessarily synchronized.” Ex. 1005,
16. Thus, G.987.3 teaches 1[E]. Ex. 1003, 189; see also Ex. 1005, 15-16.

Likewise, Roger teaches that ONUs “maintain time synchronism with the
[OLT]” in a snooze mode (“second state). Ex. 1006, 6; Ex. 1003, 190. The ONUs
are configured to use a “precise quartz clock” to wake-up from the snooze mode

(“second state) “exactly at a rendezvous time” and communicate with an OLT, as
24



illustrated in annotated Figure 6 (reproduced below). Ex. 1006, 8, 12; Ex. 1003, {90.
Roger states that “[f]lour randomly self-activating subscribers (S3 ... 6) synchronize
and communicate with the [OLT]” at the rendezvous time. Ex. 1006, 12. A POSITA
would have known that the ONUs would have had to be fully powered up and
capable of responding to upstream and downstream traffic (i.e., capable of receiving
and transmitting messages between the ONU and OLT) before exiting the snooze
mode (“second state) or receive mode (“first state™), in order to communicate with
the OLT. Ex. 1003, 190. Thus, Roger likewise discloses ensuring the ONU is fully
powered up, synchronized, and capable of responding to both upstream and
downstream traffic and control before exiting the first state or the second state. EX.

1003, 190
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Ex. 1006, Fig. 6 (annotated)
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1[F]: receiving, by the receiver, a power management message from an
optical line terminal (OLT); and

The term “power management message” appears nowhere in the 892 patent
outside of the claims. See Ex. 1001; Ex. 1003, 191. As such, and in view of the
claims, the POSITA would have understood a “power management message” to be
a message that is usable to change a power management rule. Ex. 1001, claims 1,
5-6, 9-10, 14; Ex. 1003, 191. The *892 patent also doesn’t define a power
management rule but generally describes example power management rules that
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include local and external causes of state transitions. Ex. 1001, 12:31-45; Ex. 1003,
191.

(G.987.3 teaches a power management message. Ex. 1003, 192. For example,
an ONU of G.987.3 operate with a “power management rule” that timing
parameters control how long the ONU is in a low power state (i.e., Asleep or
Listen state) and an aware state (i.e., SleepAware or DozeAware state),
transitioning between low power and aware states at the expiration of timers. EX.
1007, 98, 101-102; Ex. 1003, 192. Annotated Figure 16-1 (reproduced below)
illustrate options for this power management rule boxed in blue. Ex. 1007, 101; Ex.

1003, 192.
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Ex. 1007, Figure 16-1 (annotated)
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G.987 teaches that PLOAM messages (“power management message[s]”)
are used to coordinate ONU and OLT state machines to change a power
management rule. Ex. 1007, 98, 100, 103, 106; Ex. 1003, 193. For example, an
ONU may receive a PLOAM event Sleep_Allow(OFF) (“power management
message”) with which “[t]he OLT withholds consent to exercise a power
management mode,” thus changing the power management rule from timing
parameters controlling how long the ONU can be in a low power or aware state to
a power management rule that the ONU may not exercise a low power mode based

on the received power management message. Ex. 1003, 193. The power
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management rule may be changed back to timing parameters with another power
management message: the PLOAM event Sleep Allow(ON), “[t]he OLT grants
permission to the ONU to exercise any power management mode and leaves the
selection of doze or cyclic sleep mode to the ONU’s discretion.” Ex. 1007, 100;
Ex. 1003, 193.

Additionally, the “power management message[s]” are taught by forced
wake-up indication transmitted by the OLT which requires “immediate wake-up
and transition to a full power state.” Ex. 1007, 100-105; Ex. 1003, 194. Like
Sleep_Allow(ON), the forced wake-up indication changes the power management
rule from timing parameters that control how long the ONU can be in a low power
or aware to a power management rule that, based on receiving the power
management message, the ONU must transition to a full power state.

OMCI messages taught by G.987.3 likewise teach the “power management
message[s]” because they configure the ONU’s power management attributes and
nodes, including Isleep, which controls how long the ONU may remain in an
Asleep or Listen. Ex. 1007, 98-99; Ex. 1003, 195. An OMCI message configuring
these parameters changes the power management rule by changing the amount of
time the ONU remains in a low power state. Ex. 1003, 195.

(G.988 likewise teaches the OMCI messages (“power management

messages”). Ex. 1003, 196. The dotted line of annotated Figure 6.1-1 of G.988
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(reproduced below) shows a path for OMCI signals between an OLT and ONU.

Ex. 1008, 18; Ex. 1003, 196.

Ex. 1008, Figure 6.1-1 (annotated)
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All the above messages in G.987.3 are transmitted from the OLT to the
ONU and thus are received by the receiver of the ONU. Ex. 1007, 98-105; EX.
1003, 197.

This is also consistent with Patent Owner’s position in its related
infringement contentions, which identify PLOAM messages as power management
messages used to coordinate ONU and OLT state machines. Ex. 1005, 17-18. For
example, the contentions identify PLOAM event Sleep_Allow(ON), stating “[t]he
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OLT grants permission to the ONU to exercise watchful sleep management mode.”
Ex. 1005, 18. The contentions further identify the PLOAM event
Sleep_Allow(OFF). Ex. 1005, 18. The contentions further identify OMCI
messages as power management messages in G.988. Ex. 1005, 17-18; Ex. 1008,
82. The contentions further identify a forced wake-up indication as a power
management message, stating that it requires: “immediate wake-up and transition
to the ActiveHeld state” for the ONU. Ex. 1005, 18. Thus, G.987.3 teaches 1[F].
Ex. 1003, 198; see also, Ex. 1005, 17-18.

Rdger likewise teaches 1[F]. Ex. 1003, 199. For example, as illustrated by
the dashed blue line in annotated Figure 2 (reproduced below), ONUs receive
broadcast polling signals (“power management message[s]””) from an OLT., which
cause the ONUs to immediately transition power states and indicate a rendezvous
time at which the ONUSs should wake up and communicate with the OLT. Ex.
1006, 6-8; Ex. 1003, 199.

Likewise, the power management message is taught by an “ending signal”
received by the ONUs from the OLT after the rendezvous time because the
“ending signal” causes the ONUSs to transition back to sleep mode (“second state”).
Ex. 1006, 12; Ex. 1003, §100. Thus, Roger likewise teaches 1[F]. Ex. 1003, 1100;

see also, Ex. 1005, 17-18.
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Ex. 1006, Fig. 2 (annotated)
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1/GJ: changing the power management rule based on the received
power management message.

G.987.3 teaches that PLOAM messages (“power management messages”)
change a “power management rule” by effecting when an ONU can transition states.
Ex. 1007, 98-102; Ex. 1003, 1101. For example, when operating with a power
management rule that the ONU alternates between low power and aware states at
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the expiration of timers, an ONU may receive a PLOAM event Sleep_Allow(OFF)
(“power management message”) with which “[tlhe OLT withholds consent to
exercise a power management mode.” Ex. 1007, 100-101; Ex. 1003, 1101. Thus, the
PLOAM event Sleep Allow(OFF) (“power management message”) is changing the
power management rule from timing parameters controlling how long the ONU can
be in a low power or aware state to a power management rule that, based on receiving
the power management message from the OLT, the ONU may not exercise a low
power mode. Ex. 1007, 100-101; Ex. 1003, 1101. The power management rule may
be changed back to timing parameters associated with the low power and aware
states by another power management message: the PLOAM event
Sleep_Allow(ON), “[t]he OLT grants permission to the ONU to exercise any power
management mode and leaves the selection of doze or cyclic sleep mode to the
ONU’s discretion.” Ex. 1007, 100-101; Ex. 1003, 101. The Sleep_Allow(ON)
changes a power management rule back to alternating between low power and aware
states based on timing parameters. Ex. 1007, 100-101; Ex. 1003, ]101.
Additionally, the forced wake-up indication transmitted to the ONU requires
“immediate wake-up and transition to a full power state,” changing the power
management rule from timing parameters that control how long the ONU can be in
a low power or aware state to a power management rule that, based on receiving the

power management message from the OLT, the ONU must transition to a full power
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state. Ex. 1007, 100; Ex. 1003, 102. In addition, the OLT of G.987.3 uses OMCI
messages to configure the ONUs with minimum or maximum times to spend in
different power states, thus, changing the power management rule by changing
“timing parameters that control how long the ONU can be in the first or the second
mode.” Ex. 1007, 98; Ex. 1001, 12:31-45; Ex. 1003, 9102.

This is also consistent with Patent Owner’s position in its related infringement
contentions, which identify PLOAM events in G.9807.1 as “effect[ing] a change in
the power management rule at the ONU.” Ex. 1005, 19. For example, the contentions
identify the PLOAM event Sleep_Allow(ON). Ex. 1005, 19. The contentions further
identify the OLT’s forced wake-up indication to the ONU to require “immediate
wake-up and transition to the ActiveHeld state.” Ex. 1005, 19. The contentions
further map to OMCI messages that alter parameters such as the “Maximum sleep
interval”, saying that these messages “effect a change in the power management
rule implemented at the ONU.” Ex. 1005, 19. Thus, G.987.3 teaches 1[G]. Ex. 1003,
1103; see also, Ex. 1005, 19.

Patent Owner may argue that, during prosecution of the 892 patent Applicant
alleged that Skubic did not teach changing the power management rule by
commanding a transition between states. Ex. 1002, 70-71; Ex. 1003, §104. However,
not only did Examiner reject Applicant’s argument, but the argument contradicts

what Patent Owner alleges in its related infringement contentions by mapping to the
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FWI, which causes “immediate ONU wake-up and its transition to the ActiveHeld
state.” Ex. 1005, 19; Ex. 1003, §104. As such, any argument from Patent Owner
regarding its statements regarding Skubic should be disregarded. Ex. 1003, 1104.
Regardless, Roger teaches 1[G]. Ex. 1003, §105. For example, in response to
receiving broadcast polling signals an OLT, an ONU of RoOger “extracts the time
stamp for the next rendezvous with CO, sets a high precision clock to the rendezvous
time, and then goes to an energy-saving snooze mode.” Ex. 1006, 8; Ex. 1003, §105.
The polling signals (“power management message[s]”) cause a change in the power
management rule by causing the ONU to transition to a snooze mode (“second
state”) until the rendezvous time rather than periodically alternating between a sleep
mode and a receive mode. Ex. 1006, 8; Ex. 1003, §105. Additionally or alternatively,
the “ending signal” changes the power management rule. Roger states that “an
ending signal issued by [OLT] sends the [ONUs] back sleeping.” Ex. 1006, 12; EX.
1003, 1105.Thus, the ending signal (“power management message’) causes a change
in the “power management rule” by returning the ONU to alternating between a sleep
mode and a receive mode. Ex. 1006, 6-8, 12; Ex. 1003, §105. Thus, Roger likewise

teaches 1[G]. Ex. 1003, 105; see also Ex. 1005, 19.
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Claim 2: The method of claim 1, further comprising: operating the
ONU in a third state in which both the transmitter and the receiver are
turned on.

G.987.3 teaches that in the ActiveHeld state ( “third state”), “[t]he ONU is
fully responsive, forwarding downstream traffic and responding to all bandwidth
allocations.” Ex. 1007, 100. Thus, both the transmitter and receiver of the ONU are
turned on in the ActiveHeld state. Ex. 1007, 100; Ex. 1003, 1106.

The “third” state is also taught by the ActiveFree state of G.987.3, where
“[t]The ONU is fully responsive, forwarding downstream traffic and responding to all
bandwidth allocations.” Ex. 1007, 100; Ex. 1003, 1107. Likewise, the “third state”
Is taught by the DozeAware and SleepAware states of G.987.3 because “[b]Joth ONU
receiver and transmitter remain on.” Ex. 1007, 100; Ex. 1003, 9107.

This is also consistent with Patent Owner’s position in its related infringement
contentions, which identify the ActiveHeld state in G.9807.1 as the “third state,”
where “[tlhe ONU is fully responsive, forwarding downstream traffic and
responding to all bandwidth allocations.” Ex. 1005, 21; Ex. 1003, 1108. The
contentions further identify the ActiveFree state of G.9807.1 as the “third state”,
where “[tlhe ONU is fully responsive, forwarding downstream traffic and
responding to all bandwidth allocations.” Ex. 1005, 21; Ex. 1003, 1108. Thus, the

combination teaches claim 2. Ex. 1003, 108; see also Ex. 1005, 21.
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Likewise, Roger teaches claim 2. Ex. 1003, §109. For example, the blue boxes
in annotated Table 2 (reproduced below) show that the Subscribers (ONUSs) can
operate in a transceiving mode with a transceiver on. Ex. 1006, 11; Ex. 1003, 1109.
ROger further states that “the transceiving mode comprises both an activated receiver
and transmitter,” thus teaching the “third state.” Ex. 1006, 11; Ex. 1003, 1109. Thus,

the combination likewise teaches claim 2. Ex. 1003, §109; see also Ex. 1005, 21.

Ex. 1006, Table 2

Table 2. Subscnber operating modes and total DC supply currents I for a supply voltage Vo =36 V.

Subscriber modes Attributes HC current I,c  Supply current |,  Total |,

Sleep HC low-  Low-Q clock 0.5pA Isieep 05uA
power .

Snooze modes High-Q clock 1 pA Isnocre 1 uA

Receive uC active Recerver on o In, 6 mA

Transceive| mode Transceiver on Iaytx 11 mA

Claim 3: The method of claim 1, wherein the power management rule
specifies a first time period for operation in the first state and a second
time period for operation in the second state and wherein the
transitioning is performed upon expiration of at least one of the first
time period and the second time period.

G.987.3 teaches the parameter “Isleep” defined as “the maximum time the
ONU spends in its Asleep or Listen states,” which are the second state and the first
states, respectively. Ex. 1007, 98; Ex. 1003, 1110. Likewise, G.988 teaches a
“Maximum sleep interval” which is also identified as Isleep: “[t]he Isleep attribute

specifies the maximum time the ONU spends in its asleep or listen states.” Ex. 1008,
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82; Ex. 1003, 1110. Isleep teaches the “first time period” by specifying the maximum
time the ONU may spend in its Listen state (“first state). Ex. 1007, 99. When the
local timer is set to its maximum value, the ONU transitions from the Listen state
(“first state™) at the expiration of Isleep. Ex. 1007, 98; Ex. 1003, §110. Isleep teaches
the “second time period” by specifying the maximum time the ONU may spend in
its Asleep state (“second state”). Ex. 1007, 98; Ex. 1003, §110. When the local timer
IS set to its maximum value, the ONU transitions from the Asleep state (“second
state”) at the expiration of Isleep. Ex. 1007, 98; Ex. 1003, 1110. Thus, Isleep teaches
both the first time period and the second time period. Ex. 1003, ]110.

G.987.3 further teaches “Tsleep” which is a local timer with “a value equal to
or less than Isleep.” Ex. 1007, 98; Ex. 1003, §111. The ONU exits Asleep (“second
state) or Listen (“first state”) upon expiration of Tsleep, as illustrated in annotated
Figure 16-1 (reproduced below). Ex. 1007, 98, 101-102; Ex. 1003, 111. Tsleep
teaches the “first time period” by specifying the time period the ONU spends in its
Listen state (“first state”). Ex. 1003, 1111. Tsleep teaches the “second time period”
by specifying the time the ONU spends in its Asleep state (“second state’). Ex. 1007,
98, 101-102; Ex. 1003, Y111. Thus, since Isleep or Tsleep may control the time
period which the ONU spends in the Asleep or Listen states, both timers teach the

claimed “first time period” and “second time period.” Ex, 1003, {111.
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Furthermore, the Isleep parameter and the Tsleep parameter are each
specified by the “power management rule.” EX. 1003, 1112. As described in the *892
patent, the power management rule “may be based on the timing parameters that
control how long the ONU can be in the first or the second mode.” Ex. 1001, 12:31-
45; Ex. 1003, 1112. As discussed above with respect to 1[F]-1[G], the power
management rule of G.987.3 is that the ONU alternates between a low power state
and an aware state based on timing parameters. See supra, 8VIIILA, 1[F]-1[G]; Ex.
1003, 1112. The Isleep and Tsleep parameters “control how long the ONU can be in
the first or the second mode”, and thus are specified by the power management rule.

Ex. 1007, 98; Ex. 1003, 112.
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Ex. 1007, Fig. 16-1 (annotated)

ISR{Awake)
©.387.310)_F16-1

ONU transitions from first/second
state upon expiration of Tsleep

This is also consistent with Patent Owner’s position in its related infringement
contentions, which identifies a maximum sleep interval in a later version of G.988,
as “the maximum time the ONU spends in its asleep, listen, or low-power states.”
Ex. 1005, 22-24; Ex. 1003, 1113. G.988 identified this maximum sleep interval prior
to the priority date of the *892 patent as the Isleep parameter discussed above. EX.
1008, 82; Ex. 1003, 1113. Thus, the combination teaches claim 3. Ex. 1003, 113;

see also Ex. 1005, 22-24.
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Likewise, and as discussed further above with respect to 1[D], Roger teaches
a power management rule that ONUs remain in sleep mode (“second state™) until
wake-up intervals in which they activate receiver circuitry (transitioning to the “first
state”). Ex. 1006, 6-8, 10-13; Ex. 1003, 1114; see supra, 8VIII.A, 1[D]. The time
which the ONU remains in sleep mode until the wake-up interval teaches the “second
time period.” Ex. 1006, 7; Ex. 1003, §114. The ONU then transitions directly into a
receive mode (“first state”) for a time “Twkyp” (“first time period”). EX. 1006, 12;
Ex. 1003, 114. If the ONU does not receive a rendezvous signal, it “goes back to
sleeping” (“second state”). Ex. 1006, 8; Ex. 1003, 1114. As such, the combination
teaches claim 3. Ex. 1003, {114.

If the ONU receives polling from the OLT (“power management messages”),
the power management rule is changed by altering the “second time period.” EX.
1003, 1115. Roger discloses that the ONU enters a snooze mode (“second state”),
the ONU maintains “a precise quartz clock,” and it awakes “exactly at a rendezvous
time” for communication with the OLT. Ex. 1006, 8; Ex. 1003, 1115. Thus, the
“second time period” when changed by a “power management message” is
maintained by the quartz clock and is the time until the rendezvous time at which
the ONU transitions from the second state back to the receive mode (“first state”).
Ex. 1006, 11-13; Ex. 1003, 1115. Thus, Roger discloses the power management rule

specifying a first time period for operation in the first state and a second time period
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for operation in the second state, wherein the transitioning is performed upon
expiration of at least one of the first time period and the second time period. EXx.
1003, 1115.

Claim 4: The method of claim 1, further comprising: transmitting, to an

optical line terminal, a message indicative of the transitioning between
the first state and the second state.

Claim 4 seems to contradict 1[D] since the transmitter would be turned on to
transmit the message indicative of transitioning. Ex. 1003, 1116. Regardless, the
combination teaches Claim 4. Ex. 1003, {116.

G.987.3 teaches that the ONU transmits “Sleep Request” (used
interchangeably with “SR” and ‘“‘SleepRequest”) messages to “signal the ONU’s
intention to change power saving modes.” Ex. 1007, 52; Ex. 1003, 117. For
example, using a “SleepRequest(Doze)” message, “[t]he ONU informs the OLT of
its intent to exercise the doze power management mode.” EX. 1007, 103; Ex. 1003,
117. Using a “SleepRequest(Sleep)” message, “[t]he ONU informs the OLT of its
intent to exercise the cyclic sleep power management mode.” Ex. 1007, 103; EX.
1003, 1117. Using a “SleepRequest(Awake)” message, “[t]he ONU informs the OLT
of its intent to remain at full power.” Ex. 1007, 103; Ex. 1003, 1117. Each of these
messages are transmitted by the ONU upon entering and exiting the Asleep state
(“second state) and Listen state (“first state™), as boxed in blue in annotated Figure

16-1 (reproduced below). Ex. 1007, 101; Ex. 1003, {117.
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As explained further with respect to 1[D], the ONU’s indirect transition
performed when transmitting these messages would have been modified to the direct
transition taught by Roger. Ex. 1003, 118; see supra 8§VIII.A, 1[D]. Thus, the

combination teaches claim 4. Ex. 1003, {118.

Ex. 1007, Fig. 16-1 (annotated)

SA(OFF)
or FWI
or LWI

GEPA0 16

Claim 5: The method of claim 1, further comprising: performing the
transitioning responsive to the received power management message
and a local decision to change an operational state.

G.987.3 in view of Roger renders obvious claim 5. Ex. 1003, 1119. As
discussed above with respect to claim elements 1[F]-1[G], G.987.3 teaches that by

using the PLOAM event Sleep Allow(ON), “[t]he OLT grants permission to the
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ONU to exercise any power management mode and leaves the selection of doze or
cyclic sleep mode to the ONU’s discretion.” Ex. 1007, 100; Ex. 1003, 1119; see
supra, SVIIILA, 1[F]-1[G]. The ONU performs a transition responsive to the
PLOAM message (“received power management message”) and due to a local
decision to change an operational state, (since the “selection of doze or cyclic sleep
mode” is left to the ONU’s local discretion). Ex. 1007, 100; Ex. 1003, 1119.

Additionally, and as discussed further with respect to claim elements 1[F]-
1[G], state transitions also may occur due to additional “power management
message[s]” such as the PLOAM event Sleep_Allow(OFF) or a forced wake-up
indication. Ex. 1007, 100; Ex. 1003, 1120; see supra, SVIII.A, claim 3.
Furthermore, as discussed with respect to claim 3, state transitions may take place
at the end of a local timer based on a maximum allowed time in a power state
configured by the OLT via OMCI message (“power management message”). EX.
1007, 98, 101-102; Ex. 1003, 1120; see supra, SVIII.A, claim 3.

Further, the ONU of G.987.3 may transition due to other “local decisions to
change operational states.” Ex. 1007, 101; Ex. 1003, §121. A local sleep indication
(LSI) occurs when “[t]he ONU has no local reason to remain at full power and is
willing to exercise the cyclic sleep power management mode.” Ex. 1007, 101; Ex.
1003, 121. A local doze indication (LDI) occurs when “[t]he ONU has no local

reason to remain at full power and is willing to exercise the doze power
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management mode.” Ex. 1007, 101; Ex. 1003, §121. A local wake-up indication
(LWI) occurs when “[a] local stimulus prevents the ONU from exercising any
power management mode” (i.e., transitioning from a second state to a first state).
Ex. 1007, 101; Ex. 1003, 1121. As explained further with respect to 1[D], the
ONU’s indirect transition would have been modified to the direct transition taught
by Roger. Ex. 1003, 121; see supra, 8VIILA, 1[D].

Petitioner’s positions herein are consistent with Patent Owner’s position in its
related infringement contentions, which identify, in addition to the power
management messages discussed with respect to 1[F]-1[G], a “[l]ocal sleep
indication (LSI)” where “[t]he ONU has no local reason to remain at full power and
1s willing to exercise the watchful cyclic sleep power management mode.” Ex. 1005,
25; Ex. 1003, 1122. The contentions further identify a “[1Jocal wake-up indication
(LWI)” where “[a] local stimulus prevents the ONU from exercising any power
management mode.” Ex. 1005, 25; Ex. 1003, §122. The contentions further point to
the ONU receiving a “Sleep Allow(ON) PLOAM message from the OLT allowing
it to enter into the low power state” and using “internal local timers ... to govern the
low power state to ensure the actual duration of the lower power state does not
exceed” a maximum time configured by the OLT. Ex. 1005, 25; Ex. 1003, 1122.
Thus, the combination renders obvious claim 5. Ex. 1003, 1122; see also Ex. 1005,

25.
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Roger likewise teaches ONUs in a sleep mode (“second state”) that
periodically transition to a receive state (“first state”) during wake-up intervals
“Initiated autonomously by the subscribers” (ONUs). Ex. 1006, 7; Ex. 1003, 1123.
Furthermore, when the ONU receives an ending signal (“power management
message”), the subscribers are sent back into a sleep mode (“second state™), where
they transition back and forth with a receive state (“first state”). Ex. 1006, 7, 12; EX.
1003, 1123. Therefore, the direct transitions between the first state and second state
are also performed responsive to receiving the ending signal (“power management
message”). Ex. 1003, 1123. Thus, the combination likewise teaches claim 5. Ex.
1003, 1123; see also Ex. 1005, 25.

Claim 14[A]: A passive optical network (PON) communications system,
comprising:

(G.987.3 teaches claim 14[A] for at least the reasons described with respect to
1[A]. Ex. 1003, 1124; see supra, 8VIILA, 1[A].

Rdger likewise teaches claim 14[A] for at least the reasons described with

respect to 1[A]. Ex. 1003, 1125; see supra, SVIIIL.A, 1[A].
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14[BJ: an opftical network unit (ONU) operable in a first low power
mode in which the ONU is able to receive but not transmit and a second
low power mode in which the ONU is not able to either receive or
transmit, wherein the ONU is configured fto transition from the first low
power mode to the second low power mode and to transition from the
second low power mode to the first low power mode based on a power
management rule, and wherein the ONU changes a power management
rule based on a received power management message;

(G.987.3 teaches 14[B] for at least the reasons discussed with respect to claim
elements 1[B]-1[C] and 1[F]-1[G]. Ex. 1003, 1126; see supra §8VIII.A, 1[B]-1[C],
1[F]-1[G].

Additionally, and in view of the breadth of 14[B] and the lack of a requirement
of a direct transition, G.987.3 teaches this limitation because the ONU can transition
between the first low power mode and the second low power mode by going through
the ActiveHeld, ActiveFree, and SleepAware or DozeAware states, as shown in red

in annotated Figure 16-1 below. Ex. 1007, 101; Ex. 1003, 1127.

47



Ex. 1007, Fig. 16-1
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e Tsleep Tsleep
S, T expires expires

LWI SA(OFF)
ISR (Awake) @ or {&%
or LW
I ISR(Awake)

G.367.3(10)_F16-1

Assuming in arguendo that Patent Owner argues that 14[B] requires a direct

transition between the low power states, G.987.3 in view of Rdger renders obvious

14[B] for at least the reasons discussed with respect to claim elements 1[B]-1[D] and

1[F]-1[G]. Ex. 1003, 1128; see supra §VIII.A, 1[B]-1[D], 1[F]-1[G]. Indeed, Roger

teaches direct transitions between the receive mode ("first low power state”) and the

second low power state (sleep mode). Ex. 1006, 6-8, 10-13; Ex. 1003, ]128.
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14[C]: an optical line terminal (OLT) communicably coupled to the
ONU, the OLT configured to transmit a control message to the ONU to
control at least one aspect of transition of the ONU between the first low
power mode and the second low power mode; and

(G.987.3 teaches 14[C] for at least the reasons discussed with respect to claim

elements 1[F]-1[G] and 14[C]. Ex. 1003, 129; see supra 8§VIII.A, 1[F]-1[G], 14[B].

Ex. 1007, Fig. 16-1

expires

and SA(ON)
5\
: L

Taware
expires
SA(OFF)

ISR(Awake) or FWI
3 or LWI

ISR(Awake)
6.967.3(10)_F16-1

The “control message” of the *892 patent includes the “power management

message” described above. Ex. 1003, §130; see supra, SVIILA, 1[F]-1[G].
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Regarding the “control message,” the specification of *892 patent states that a power
management rule may include “responding incoming control messages from the
OLT that specify entering or exiting the first and the second states.” Ex. 1003, 1130.
As such, a power management message changing the power management rule by
causing an ONU to change states falls within the scope of a control message. EX.
1003, 1130. Indeed, changing a power management rule (which generally include
local and external causes of state transitions) would also “control at least one aspect
of transition.” Ex. 1003, 1130; see supra VIII.A, 1[D].

Specifically, the PLOAM messages transmitted by the OLT to the ONU teach
the “control messages” because they allow or restrict the ONU from operating in a
“first low power mode” or “second low power mode,” thus controlling ““at least one
aspect of the transition.” Ex. 1007, 100; Ex. 1003, §131.

Further, FWIs transmitted by the OLT teach the “control messages” because
they cause the ONU to transition to a full power state, which is “at least one aspect
of the transition” because it is the first step of a transition between the “first low
power state” and the “second low power state.” Ex. 1007, 100-102; Ex. 1003, {132.

Finally, the “control messages” are taught by OMCI messages by which the
OLT sends the ONU parameters including Isleep: “the maximum time the ONU
spends” in its first or second low power mode. Ex. 1007, 98; Ex. 1003, 1133. The

OLT controls “at least one aspect of a transition” from the first or second low power
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mode by using the OMCI message to specify the maximum time until the ONU must
transition from these modes. Ex. 1007, 98; Ex. 1003, 133.

Assuming in arguendo that Patent Owner argues that 14[C] requires a direct
transition between the first and second low power modes, a POSITA would have
known that these control messages would be applicable to direct transitions between
the first and second low power modes in G.987.3 modified by Réger. Ex. 1006, 6-8,
20-23; Ex. 1003, 134.

Rdger likewise teaches 14[C] for at least the reasons discussed with respect to
claim elements 1[F]-1[G] and 5. Ex. 1003, 1135; see supra, 8VIII.A, 1[F]-1[G],
claim 5. For example, when the ONU receives, from the OLT, an ending signal
(“control message™), the subscribers enter a sleep mode (“second low power mode”),
where they transition back and forth with a receive state (“first low power mode”).
Therefore, the direct transitions between the first and second low power mode are
controlled at least in one aspect by the ending signal (“control message”) which
causes the ONU to alternate between the sleep mode (“second state”) and the receive
mode (“first state”). Ex. 1006, 7, 12; Ex. 1003, 1135. Thus, the combination teaches
14[C]. Ex. 1003, 1135. Furthermore, as illustrated in annotated Figure 2 (reproduced
below), the dashed blue line illustrates a polling signal (which also teaches the
“control message”) transmitted by the OLT causes the ONU to transition from a

receive mode (“first low power mode”) where a receiver is on and a transmitter is
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off to a snooze mode (which additionally discloses the “second low power mode”)
in which both the receiver and transmitter are off. Ex. 1006, 7. Ex. 1003, 1135. Thus,

Rdger teaches 14[C]. Ex. 1003, 1135.

Ex. 1006, Fig. 2 (annotated)
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14[D]: the ONU configured to ensure that the ONU is fully powered up,
synchronized, and capable of responding to both upstream and
downstream traffic and control before exiting the first low power mode
or the second low power mode.

(G.987.3 teaches claim 14[D] for at least the reasons described with respect to
claim 1[E]. Ex. 1003, 1136; see supra, 8VIII.A, 1[E].

Claim 15: The system as in claim 14, wherein: the OLT is configured to

transmit the control message that includes the power management rule

that specifies a first time period for operation in the first low power

state and a second time period for operation in the second low power

state and to control the ONU fto transition from the first low power state

to the second low power state upon expiration of at least one of the first
time period and the second time period.

G.987.3 in view of Roger further in view of G.988 renders obvious claim 15
for at least the reasons discussed with respect to claims 1[F]-1[G], 3, and 14[C]. Ex.
1003, 137, see supra, S8VIIIL.A, 1[F]-1[G], claim 3, 14[C].

The OMCI messages (“control message[s]”) from the OLT define Isleep (“the
maximum time the ONU spends in its Asleep or Listen states™) and laware (“the
minimum time the ONU spends in its Aware state”). Ex. 1007, 100; Ex. 1003, 1138.
Likewise, G.988 identifies Isleep as the “Maximum sleep interval.” Ex. 1008, 82;
Ex. 1003, 1138. As discussed further above with respect to 1[F]-1[G], the “power
management rule” for the ONU is switching back and forth between low power and
aware states. See supra, 8VIIILA, 1[F]-1[G]; Ex. 1003, 1138. Since Isleep and laware

control how much time the ONU spends in these states, the OMCI message defines
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the “power management rule.” Ex. 1007, 98; Ex. 1003, 1138. In addition, the
maximum time the ONU spends in the Asleep and Listen states teaches the “second
time period” and the “first time period” respectively. Ex. 1007, 98; Ex. 1003, {138.
Therefore, “Isleep” teaches both the “first time period” and “second time period.”
Ex. 1003, §138. The OLT controls the transition from the first or second low power
state by defining the maximum time prior to the transition. Ex. 1007, 98; Ex. 1003,
1138.

A POSITA would have known that timing parameters configured by the
control messages would have also been applicable to all transitions to include direct
transitions from the “first low power state” to the “second low power state” in G.987
modified by Roger. Ex. 1006, 6-8, 10-13; Ex. 1003, 1139. Thus, the combination
renders obvious claim 15. Ex. 1003, {1309.

B. Ground 2: G.987.3 in View of Roger Further in View of G.988

Further in View of Ghazisaidi Renders Obvious Claims 10-13 of
the °892 Patent.

Motivation to Combine

A POSITA would have been motivated to combine G.987.3, G.988, and
Roger with Ghazasaidi. Ex. 1003, 1140. All of G.987.3, G.988, Rdger, and
Ghazasaidi are directed towards PONSs that include an OLT in communication with
a number of ONUs. Ex. 1006, 2, 5; Ex. 1007, 1, 3, 10, 97-106; Ex. 1008, 3, 12; Ex.

1009, Abstract; Ex. 1003, 1140. Moreover, Ghazasaidi addresses a common problem
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with the other references- energy efficiency. Ex. 1009, [0001], [0005]; Ex. 1003,
1140. Ghazasaidi states “[m]any efforts have been devoted to reduce the energy
consumption of wired and wireless access networks.” Ex. 1009, [0001]; Ex. 1003,
140. A POSITA in possession of G.987.3, G.988, and Roger would have been
motivated to look to the equivalent OLT and ONUs of Ghazasaidi to inform ways to
reduce energy consumption of a PON. Ex. 1003, 1140.

In addition, the POSITA would have been motivated to modify ONUs and
OLTs in G.987.3, G.988, and Rdger to include the processor and memory of
Ghazasaidi’s ONUs and OLTs so that they would be equipped to perform
functionality useful in a PON. Ex. 1009, [0052]; Ex. 1003, 1141. Indeed, a POSITA
would have looked to disclosures like Ghazasaidi when implementing ONUs and
OLTs for reducing power consumption. Ex. 1003, 1141. A POSITA would have had
an expectation of success since the ONUs and OLTs of Ghazasaidi would have been
standardized based on ITU-T recommendations. Ex. 1003, 141. Thus, a POSITA
would have known that a simple substitution of Ghazasaidi’s processor and memory
in the ONUs and OLTs of G.987.3, G.988, and Ro&ger would have yielded
predictable results and allowed such OLTs and ONUSs to function in the PON. EX.

1003, 1141.
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Claim 10[A]: An optical communication apparatus, comprising:

G.987.3 teaches claim 10[A]. Ex. 1003, 1142. G.987.3 teaches an ONU in
communication with an OLT. Ex. 1007, 10, 97-106; Ex. 1003, 1142.

Rdger teaches claim 10[A]. Ex. 1003, 1143. For example, ROger teaches
ONUs in communication with OLTs. Ex. 1006, 5; Ex. 1003, 143.

Ghazisaidi likewise teaches 10[A]. Ex. 1003, 1144. For example, Ghazisaidi
teaches ONUs in communication with an OLT ina PON. Ex. 1009, [0003]; Ex. 1003,
1144.

10[B]: a memory that stores processor-executable instructions; and

A POSITA would have understood that ONUs of G.987.3, G.988, and Roger
would have had memories to store instructions for communication in the PON.
Regardless, Ghazisaidi teaches 10[B]. Ex. 1003, {145. Specifically, Ghazisaidi
teaches that the ONU may include a memory “used to store various instructions for
the processor.” Ex. 1009, [0052]. A POSITA would have known it to be obvious to
use the memory of Ghazisaidi to store instructions for the ONU in G.987.3, G.988,
and Roger as the Ghazisaidi’s memory stores instructions for an equivalent ONU.

Ex. 1003, 1145. Thus, Ghazisaidi teaches 10[B]. Ex. 1003, 1145.
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10[C]: a processor that uses the stored instructions to implement a
method, comprising operating an optical network unit (ONU) in a first
state in which a transmitter of the ONU is turned off and a receiver of
the ONU is turned on; and operating the ONU in a second state in
which both the transmitter and the receiver are turned off; and

G.987.3 in view of Ghazisaidi renders obvious claim 10[C]. Ex. 1003, 1146.
A POSITA would have understood that ONUs of G.987.3, G.988, and Rdéger would
have had processors to implement their functionality. Ex. 1003, 1146. Regardless,
the ONU of Ghazisaidi includes “a processor” that uses instructions stored by a
memory. Ex. 1009, [0052]; Ex. 1003, 1146. The processor of Ghazisaidi may be
used for data communication via the PON. Ex. 1009, [0052]; Ex. 1003, 146. A
POSITA would have known it to be obvious to use the processor of Ghazisaidi to
implement the functionality performed by the ONU in G.987.3, as the Ghazisaidi’s
processor controls the functionality of an equivalent ONU. Ex. 1009, [0052]; EX.
1003, 1146. The processor would be operable to implement the method of claim
10[C] for the reasons discussed with respect to claim elements 1[B]-1[C]. Ex. 1003,
1143; see supra, 8VIIILA, 1[B]-1[C]. Thus, the combination renders obvious 10[C].
Ex. 1003, 146.

Rdger in view of Ghazisaidi renders obvious 10[C] for at least the reasons
discussed with respect to claim elements 1[B]-1[C]. Ex. 1003, {147; see supra,

SVIIILA, 1[B]-1[C].

S7



10[D]: wherein the processor includes means for transitioning the ONU
directly from the first state to the second state and means for
transitioning the ONU directly from the second state to the first stafte,
based on a power management rule;

The processor of Ghazisaidi, as combined in this ground with G.987.3, G.988,
and Rdger, includes means for performing this functionality, as described above in
1[D]. Ex. 1009, [0052]; Ex. 1003, 1148. Thus, the combination renders obvious
10[D]. Ex. 1003, 1148.

10[E]: wherein the processor uses stored instructions to ensure the ONU

is fully powered up, synchronized, and capable of responding to both

upstream and downstream traffic and control before exiting the first
state or the second state; and

The processor of Ghazisaidi, as combined in this ground with G.987.3, G.988,
and Rdger, includes means for using stored instructions to perform this functionality,
as described in 1[E]. Ex. 1003, 1149; see supra, SVIII.A, 1[E]. Thus, the
combination renders obvious 10[E]. Ex. 1003, 1149.

10[F]: wherein the processor further uses the stored instructions to

implement the method by receiving, by the receiver, a power

management message from an optical line terminal (OLT) and changing

the power management rule based on the received power management
message.

The processor of Ghazisaidi, as combined in this ground with G.987.3, G.988,
and Roger, includes means for using stored instructions to perform this functionality
as described in 1[F]-1[G]. Ex. 1003, §150; see supra, SVIII.A, 1[F]-1[G]. Thus, the
combination renders obvious 10[F]. Ex. 1003, 1150.
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Claim 11: The apparatus as in claim 10, wherein the power
management rule specifies a first time period for operation in the first
state and a second time period for operation in the second state and
wherein the transitioning is performed upon expiration of at least one of
the first time period and the second time period.

The combination renders obvious claim 11 for at least the reasons discussed
with respect to claim 3. Ex. 1003, 151-152; see supra, 8VIII.A, claim 3.

Claim 12[A]: An optical line terminal (OLT) for operation in a passive
optical network (PON), the optical line terminal comprising:

G.987.3 teaches an ““OLT” which is part of a PON. Ex. 1007, 1, 3, 10, 97-
106; Ex. 1003, 1153.
Rdger likewise teaches OLTs in a PON. Ex. 1003, 1154; Ex. 1006, 2, 5.
Ghazisaidi likewise teaches an OLT in a PON. Ex. 1009, [0003]; Ex. 1003,
1155. Thus, G.987.3, Roger, and Ghazisaidi each teach 12[A]. Ex. 1003, 155.
12[B]: a processor configured to generate messages for controlling a
transition of an optical network unit from a first low power state in
which a receiver of the optical network unit is turned on but a
transmitter of the optical network unit is turned off to a second low

power state in which both the receiver and the transmitter of the optical
network unit are turned off;

12[B] does not require the transition between the first low power mode and
the second low power mode to be “direct.” Ex. 1003, §156. As such, the ONU can
transition between the first and second low power mode by going through
ActiveHeld and ActiveFree modes, as shown in Figure 16-1 below. Ex. 1007, 101;
Ex. 1003, f156.
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Ex. 1007, Fig. 16-1
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The OLT of Ghazisaidi includes “a processor” that uses instructions stored by
a memory and is used for data communication via the PON. Ex. 1009, [0052]; Ex.
1003, 1157. A POSITA would have known it to be obvious to use the processor of
Ghazisaidi to implement the functionality performed by the equivalent OLT in
G.987.3 or Roger. Ex. 1003, 1157. For example, the OLT of G.987.3 generates
PLOAM events, bit-indication events, and OMCI messages (“messages”) which

control transition of an ONU between states, as described with respect to claim
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elements 1[F]-1[G]. Ex. 1007, 98-102; Ex. 1003, 158; see supra, SVIII.A, 1[F]-
1[G].

Additionally, assuming in arguendo that Patent Owner argues that 12[B]
requires a direct transition between the first low power state and the second low
power state, G.987.3 in view of Roger further in view of Ghazisaidi renders obvious
12[B] as Roger teaches these direct transitions as described in 1[D]. Ex. 1006, 6-8;
Ex. 1003, 1158; see supra, VIIL.A, 1[D]. Roger further teaches that the OLT
generates polling signals (“messages’) that control the transition of an ONU from a
receive state (“first low power state”) in which the ONU’s receiver is on and its
transmitter 1s off to a snooze state (“second low power state”’) in which the ONU’s
receiver and transmitter are off, as described with respect to claim elements 1[F]-
1[G]. Ex. 1006, 6-8, 12-13; see supra, SVIIIL.A, 1[F]-1[G].

12/CJ: a transmitter configured to transmit the generated messages to
the optical network unit;

The OLT of G.987.3 includes a transmitter to transmit the generated messages
described with respect to claim element 1[F]. Ex. 1007, 98-102; Ex. 1003, 160; see
supra, VIILA, 1[F].

The OLT of RoOger includes a “[o]ptical transmitters” which transmit

generated message to the ONU as described with respect to claim element 1[F]. Ex.
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1006, 6-8, 12-13; Ex. 1003, 1161; see supra, VIII.A, 1[F]. Thus, the combination
renders obvious 12[C]. Ex. 1003, 1161.
12[D]: wherein the generated messages comprises a periodic consent

message to allow the optical network unit to remain in either the first
low power state or the second low power state.

G.987.3 in view of Ghazisaidi renders obvious 12[D]. Ex. 1003, §162. For
example, PLOAM messages are used to consent to the ONU operating in a doze
mode including a Listen state (“first low power state”) or a cyclic sleep mode
including an Asleep state (“second low power state”). Ex. 1007, 100; Ex. 1003, 162.
Using the PLOAM event Sleep Allow(ON), “[t]he OLT grants permission to the
ONU to exercise any power management mode and leaves the selection of doze or
cyclic sleep mode to the ONU’s discretion.” Ex. 1007, 100; Ex. 1003, 162. Like
LPM-Allow in the ’892 Patent, Sleep Allow(ON) shifts the responsibility to the
ONU to determine whether to remain in a low power state (i.e., gives consent). Ex.
1001, Table 1; Ex. 1003, 1162.

“Periodic consent message” is not found in the specification of the 892
Patent. See Ex. 1001; Ex. 1003, 1163. At best, “periodic consent message” refers to
an LPM-Allow message, which, like Sleep_Allow(ON), is transmitted upon an OLT
state transition and gives permission to the ONU to transition into a low power mode.
Ex. 1001, Tables 1, 6; Ex. 1007, 100, 103; Ex. 1003, 163. To the extent Patent

Owner argues that this message must be transmitted periodically, such functionality
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Is the same in G.987.3 as the OLT may send Sleep Allow PLOAM messages “at
any time,” (e.g., periodically) even if a sleeping ONU would not receive the
transmission. Ex. 1007, 106; Ex. 1003, §163. A POSITA would have known that
periodically transmitting these messages would fall within “at any time” and would
be beneficial by regularly keeping the ONU informed of its permissions. Ex. 1003,

f163.

Claim 13: The optical line terminal as in claim 12, wherein the
processor includes means for specifying a first time period for operation
in the first low power state and a second time period for operation in the
second low power state and wherein the transition of the optical
network unit from the first low power state to the second low power
state is controlled to occur upon expiration of at least one of the first
time period and the second time period.

The combination renders obvious claim 13 for at least the reasons described
in 12[B], 1[F]-1[G], and claim 3. Ex. 1003, {164-165; see supra, SVIII.A, 1[F]-1[G],
claim 3, §VIIL.B, 12[B].

IX. DISCRETIONARY ISSUES

A.  8325(d)

Institution should not be denied under 8325(d). Under Advanced Bionics, the
Board uses a two-part framework in determining whether to exercise its discretion
under 8325(d), specifically:

(1) whether the same or substantially the same art previously was

presented to the Office or whether the same or substantially the same
arguments previously were presented to the Office; and
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(2) if either condition of [the] first part of the framework is satisfied,
whether the petitioner has demonstrated that the Office erred in a
manner material to the patentability of challenged claims.

Advanced Bionics, LLC v. MED-EL Elektromedizinische Gerate GmbH,
IPR2019-01469, Paper 6 at 8 (PTAB Feb. 13, 2020) (precedential). The Board has
held that the first prong of Advanced Bionics is not met where “neither [the
combination references] nor similar prior art was before the examiner and ... the
prosecution history does not include any overlapping arguments directed to this prior
art.” Godbersen-Smith Constr. Co. v. Guntert & Zimmerman Const. Div., Inc.
IPR2021-00050, Paper 24 at 19-21 (PTAB May 7, 2021).

Under the first prong, the G.987.3-R6ger-G.988 combination was not before
Examiner, and the prosecution history does not include any overlapping arguments
directed to at least Roger. For example, Roger was never considered by Examiner as
it was not discussed during prosecution or cited on the face of the 892 Patent.

Regardless, the situation presented herein does not fall into the category of
case that Advanced Bionics was intended to discretionarily deny. Here, during
prosecution, Examiner relied on G.987.3 during prosecution to anticipate or render
obvious several of the limitations of the claims. In response, Applicant amended
independent claim 1 to recite, “transitioning the ONU directly from the first state to
the second state and transitioning the ONU directly from the second state to the first

state, based on a power management rule” Ex. 1002, 22-34. Examiner was unable to
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find this newly identified limitation and allowed the case. However, RGger addresses
the exact hole Applicant argued was missing in the prior art and Examiner was
unable to find in the prior art—direct transitions between the first state and the
second state based on a power management rule. Id.; see also 1[D]. Indeed, this same
limitation is the sole limitation that Patent Owner mapped to a portion of the standard
in its infringement contentions that was allegedly not in the G.987.3 (2010). Ex.
1005, 11-15. Therefore, the G.987.3-Rbger-G.988 ground is new should be
evaluated as presented herein. See Amphenol Corporation v. PPC Broadband, Inc.,
IPR2023-01363, Paper 9 at 30-31 (PTAB Mar. 20, 2024) (holding that a
combination could not have be “extensively evaluated during prosecution prior to
allowance of the claims” when it addressed the limitation that Examiner relied upon
in a notice of allowance).

Accordingly, the combination of references used in this Petition cannot be
cumulative of the art and/or arguments raised during prosecution as there are
material differences between the grounds herein and what was previously presented.
Tianma Microelectronics Co., v. Japan Display Inc., IPR2021-01058, Paper 16 at
31 (PTAB Jan. 5, 2022); Samsung Elecs. Co. v. Dodots Licensing Sols. LLC,
IPR2023- 00756, Paper 9 at 21-22 (PTAB Oct. 11, 2023). Because the first prong is
not met, the Board need not move to the second prong. See id. at 21; Oticon Med.

AB v. Cochlear Ltd., IPR2019-00975, Paper 15 at 20 (PTAB Oct. 16, 2019).
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Regardless, under the second prong, Examiner committed errors that were
material to the patentability of the Challenged Claims. For example, Examiner erred
by failing to identify and cite Roger, which disclosed the exact feature Examiner
found missing in G.987.3. See Chemtronics USA, Inc. v. FlatFrog Laboratories AB,
IPR2024-00015, Paper 11 at 19-20 (PTAB Apr. 22, 2024) (finding error when a
reference teaches the very same limitation that was used to overcome cited
references in prosecution so as to obtain an allowance). These errors are each
material to the patentability of the Challenged Claims.

For at least these reasons, the Board should not deny institution under §325(d).

B. Fintiv

The claims of the 892 Patent have never been tested in view of the most
relevant prior art. In view of these strong challenges and the different upcoming trial
dates related to the different district court proceedings, institution should not be
discretionarily denied under 8314(a). See NHK Spring Co. v. Intri-Plex Techs., Inc.,
IPR2018-00752, Paper 8 at 19-20 (PTAB Sept. 12, 2018) (precedential); Apple v.
Fintiv, Inc., IPR2020-00019, Paper 11 at 13-14 (PTAB Mar. 20, 2020)
(precedential).

Factor 1—a potential stay of the district court litigation—is neutral because

no party has requested a stay. VMWare, Inc. v. Intellectual Ventures | LLC, IPR2020-
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00470, Paper 13at 17 (PTAB Aug. 18, 2020) (finding in the absence of a stay motion
that this factor “does not weigh for or against discretionary denial”).

Factor 2—the district court trial date and the Board’s statutory deadline—
should be considered neutral when viewed in light of both district court cases
involving the 892 Patent. The *892 Patent is asserted by Patent Owner in two district
court cases. In the AT&T case, in which Nokia has intervened, the trial date is set
for March 17, 2025. Ex. 1030. In the Verizon case, which involves ONUs that Nokia
provides to Verizon® and in which Nokia might intervene, the trial date is set for
September 22, 2025. Ex. 1032. Compare Ex. 1035, 161, with Ex. 1036, 181; see e.g.,
HP Inc. et al. v. Neodron Ltd., IPR2020-00459, Paper 17 at 38 (PTAB Sep. 9, 2020)
(instituting and finding Factor 2 neutral when the multiple petitioners had different
trial dates and not all cases were scheduled for trial prior to the estimated final
written decision date).

The Director directed the PTAB to consider “statistics on median time-to-trial
for civil actions in the district court in which the parallel litigation resides.” Interim

Procedure, 8-9. The median time to trial in the Eastern District of Texas is 21.4

® Verizon did not participate, or make any contribution substantively or monetarily,

to this Petition.
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months (Ex. 1031, 35), which gives the AT&T case an estimated trial date of no
earlier than March 2025 and the Verizon case an estimated trial date of no earlier
than December 2025. Because the earliest trial dates are 10 months (AT&T case)
and 19 months (Verizon case), the current trial dates do not support denial. See Dish
Network v. Broadband iTV, IPR2020-01280, Paper 17 at 16 (PTAB Feb. 4, 2021)
(““We cannot ignore the fact that the currently scheduled trial date is more than nine
months away and much can change during this time”).

Moreover, given the existence of two cases, the potential length of the trials,
and post-trial motions, it is likely that the district court proceedings will not be
complete before the final written decision in this matter. The Board has frequently
held that this factor does not implicate the decision whether to institute “if the trial
date is at or around the same time as the projected statutory deadline.” Fintiv,
IPR2020-00019, Paper 11 at 6. Thus, this factor does not support discretionary
denial.

Factor 3—investment in the district court proceedings—weighs against
discretionary denial. The district court cases are in their early stages and the court
has not issued any substantive rulings in either case with respect to the *892 Patent.
Specifically, infringement contentions in the AT&T case were served on September
14, 2023, invalidity contentions were served on December 7, 2023, and the claim

construction hearing is not scheduled until September 19, 2024. Ex. 1029. No
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depositions have taken place whatsoever in the litigation. In the Verizon Case,
Petitioners understand that infringement contentions were served on March 11,
2024, invalidity contentions were served on May 6, 2024, and the claim construction
hearing is not scheduled until March 11, 2025. Ex. 1032. Accordingly, the district
courts will not invest significant resources related to the challenged patent prior to
the issuance of an institution decision. See Fintiv, IPR2020-00019, Paper 11 at 9-
12; DISH Network L.L.C. v. Broadband iTV, Inc., IPR2020-01280, Paper 17 at 18-
21 (PTAB Feb. 4, 2021).

Factor 4—overlap between this proceeding and the district court
proceedings—favors institution. First, the scope of this Petition and the AT&T case
Is different as this Petition covers a number of claims that are not asserted in the
AT&T case. Second, instituting trial will allow issues to be narrowed in the AT&T
case because, if instituted, Petitioners stipulate that they will not pursue invalidity
against the asserted claims in the district court using the specific combination of
prior art references set forth in the grounds presented in this Petition for purposes of
establishing obviousness. See Sand Revolution Il LLC v. Continental Intermodal
Group-Trucking LLC, IPR2019-01393, Paper 24 at 11-12 (PTAB June 16, 2020).
Given the differences between this proceeding and the AT&T case, this factor

weighs against the Board exercising discretion to deny.
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Factor 5—overlapping parties—is neutral as it is “far from an unusual
circumstance that a petitioner in inter partes review and a defendant in a parallel
district court proceeding are the same.” Sand Revolution I, LLC v. Continental
Intermodal Group, IPR2019-01393, Paper 24 at 12-13 (PTAB Jun. 16, 2020).

The final Fintiv factor—other considerations—weighs strongly against
discretionary denial. This is a compelling case, and the merits of the Petition are
strong. Indeed, there can be no dispute from patent owner that G.987.3 discloses the
elements of the claims in view of the prosecution history and the infringement
contentions. To the extent that it is argued that 1[D] is not taught or suggested by the
state diagram of G.987.3 and the POSITA’s understanding of the market pressure to
reduce power consumption, the POSITA would have understood that direct
transitions were disclosed by Roger. Moreover, none of the grounds asserted herein
were previously considered by either the Office or the district courts. Cf. Comcast
Cable Commn’s, LLC v. Rovi Guides, Inc., IPR2019-00231, Paper 14 at 11 (PTAB
May 20, 2019). Moreover, institution of this IPR provides the opportunity for
narrowing and simplifying the litigations.

X. CONCLUSION

Petitioners request cancellation of the Challenged Claims.
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XI. MANDATORY NOTICES UNDER 37 C.F.R. §42.8
A. Real Party in Interest Under 37 C.F.R. §42.8(b)(1)

The real parties in interest are Nokia of America Corporation; AT&T
Ventures, LLC; AT&T Enterprises, LLC; AT&T Mobility Il LLC; AT&T Mobility
LLC; AT&T Services, Inc.; AT&T Communications LLC®; and AT&T Corp.” Out
of an abundance of caution, Petitioners have identified all current defendants in the
AT&T case as potential real parties in interest only for the purpose of this proceeding
and only to the extent that Patent Owner contends that these separate legal entities
should be named real parties in interest in this IPR. Petitioners do so to avoid the
potential expenditure of resources to resolve such a challenge. Petitioners also
acknowledge that each petitioner has a number of affiliates. No unnamed entity is
funding, controlling, or otherwise has an opportunity to control or direct this Petition
or Petitioners’ participation in any resulting IPR. Petitioners are also not aware of
any affiliate that would be barred from filing this Petition under 35 U.S.C. § 315(e).

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

The 892 Patent is the subject of litigation pending against AT&T and

separately pending against Verizon, as highlighted below:

® AT&T Communications LLC changed its name to AT&T Ventures, LLC.
" AT&T Corp. is now AT&T Enterprises, LLC.
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e larnach Technologies Ltd. v. AT&T Corp. et al., No. 2:23-cv-00231 (E.D.
Tex.);
e larnach Technologies Ltd. v. Verizon Communications, Inc. et al., No. 2:23-

cv-00631 (E.D. Tex.).

AT&T is a defendant, and Nokia is an intervenor in case No. 2:23-cv-00231.
Ex. 1030. Verizon is a defendant in case No. 2:23-cv-00631. Nokia supplies Verizon
certain of the accused ONUs in that case. Petitioners are not aware of any other
judicial or administrative matter that would affect or be affected by a decision in this
IPR.

C. Lead and Back-Up Counsel Under 37 C.F.R. §42.8(b)(3)

Pursuant to 37 C.F.R. 842.8(b)(3), Petitioners provide the following

designation of counsel:
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Lead Counsel

Backup Lead Counsel

Christopher TL Douglas

Reg. No. 56,950

ALSTON & BIRD LLP

Vantage South End

1120 S. Tryon Street, Suite 300
Charlotte, NC 28203

Phone: 704.444.1000

Fax: 704.444.1111

Email:
christopher.douglas@alston.com

M. Scott Stevens

Reg. No. 54,762

Karlee N. Wroblewski

Reg. No. 76,805

Matthew M. Welch

Reg. No. 75,429

Bennett M. Hardymon

Reg. No. 80,838

ALSTON & BIRD LLP

Vantage South End

1120 S. Tryon Street, Suite 300
Charlotte, NC 28203

Phone: 704.444.1000

Fax: 704.444.1111

Email: scott.stevens@alston.com
Email: karlee.wroblewski@alston.com
Email: matt.welch@alston.com
Email: bennett.nardymon@alston.com

Pursuant to 37 C.F.R. 842.8(b)(4), counsel agrees to service by mail as

detailed above, and to electronic service by email at the following addresses:

christopher.douglas@alston.com; scott.stevens@alston.com;

karlee.wroblewski@alston.com: matt.welch@alston.com; and

bennett.hardymon@alston.com. Pursuant to 37 C.F.R 842.10(b), a Power of

Attorney executed by Petitioners accompanies this Petition.

D. Service Information

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

Petitioners consent to electronic service directed to
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christopher.douglas@alston.com; scott.stevens@alston.com;

karlee.wroblewski@alston.com; matt.welch@alston.com; and

bennett.hardymon@alston.com.

Dated: May 30, 2024 By:_/ Christopher TL Douglas /
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ALSTON & BIRD LLP

Vantage South End

1120 S. Tryon Street, Suite 300
Charlotte, NC 28203

Phone: 704.444.1119

Fax: 704.444.1799

Email:
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CLAIMS APPENDIX

Claim Recitation

1[A] A method of optical communication in a passive optical network,
comprising:

1[B] operating an optical network unit (ONU) in a first state in which a
transmitter of the ONU is turned off and a receiver of the ONU is
turned on;

1[C] operating the ONU in a second state in which both the transmitter and
the receiver are turned off;

1[D] transitioning the ONU directly from the first state to the second state
and transitioning the ONU directly from the second state to the first
state, based on a power management rule;

1[E] ensuring the ONU is fully powered up, synchronized, and capable of
responding to both upstream and downstream traffic and control
before exiting the first state or the second state; and

1[G] receiving, by the receiver, a power management message from an
optical line terminal (OLT); and

1[E] changing the power management rule based on the received power
management message.

2 The method of claim 1, further comprising: operating the ONU in a
third state in which both the transmitter and the receiver are turned
on.

3 The method of claim 1, wherein the power management rule specifies
a first time period for operation in the first state and a second time
period for operation in the second state and wherein the transitioning
Is performed upon expiration of at least one of the first time period
and the second time period.

4 The method of claim 1, further comprising: transmitting, to an optical
line terminal, a message indicative of the transitioning between the
first state and the second state.

5 The method of claim 1, further comprising: performing the
transitioning responsive to the received power management message
and a local decision to change an operational state.

10[A] An optical communication apparatus, comprising:

10[B] a memory that stores processor-executable instructions; and

10[C] a processor that uses the stored instructions to implement a method,

comprising operating an optical network unit (ONU) in a first state in
which a transmitter of the ONU is turned off and a receiver of the
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ONU is turned on; and operating the ONU in a second state in which
both the transmitter and the receiver are turned off; and

10[D]

wherein the processor includes means for transitioning the ONU
directly from the first state to the second state and means for
transitioning the ONU directly from the second state to the first state,
based on a power management rule;

10[E]

wherein the processor uses stored instructions to ensure the ONU is
fully powered up, synchronized, and capable of responding to both
upstream and downstream traffic and control before exiting the first
state or the second state; and

10[F]

wherein the processor further uses the stored instructions to
implement the method by receiving, by the receiver, a power
management message from an optical line terminal (OLT) and
changing the power management rule based on the received power
management message.

11

The apparatus as in claim 10, wherein the power management rule
specifies a first time period for operation in the first state and a
second time period for operation in the second state and wherein the
transitioning is performed upon expiration of at least one of the first
time period and the second time period.

12[A]

An optical line terminal (OLT) for operation in a passive optical
network (PON), the optical line terminal comprising:

12[B]

a processor configured to generate messages for controlling a
transition of an optical network unit from a first low power state in
which a receiver of the optical network unit is turned on but a
transmitter of the optical network unit is turned off to a second low
power state in which both the receiver and the transmitter of the
optical network unit are turned off;

12[C]

a transmitter configured to transmit the generated messages to the
optical network unit;

12[D]

wherein the generated messages comprises a periodic consent
message to allow the optical network unit to remain in either the first
low power state or the second low power state.

13

The optical line terminal as in claim 12, wherein the processor
includes means for specifying a first time period for operation in the
first low power state and a second time period for operation in the
second low power state and wherein the transition of the optical
network unit from the first low power state to the second low power
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state is controlled to occur upon expiration of at least one of the first
time period and the second time period.

14[A]

A passive optical network (PON) communications system,
comprising:

14[B]

an optical network unit (ONU) operable in a first low power mode in
which the ONU is able to receive but not transmit and a second low
power mode in which the ONU is not able to either receive or
transmit, wherein the ONU is configured to transition from the first
low power mode to the second low power mode and to transition
from the second low power mode to the first low power mode based
on a power management rule, and wherein the ONU changes a power
management rule based on a received power management message;

14[C]

an optical line terminal (OLT) communicably coupled to the ONU,
the OLT configured to transmit a control message to the ONU to
control at least one aspect of transition of the ONU between the first
low power mode and the second low power mode; and

14[D]

the ONU configured to ensure that the ONU is fully powered up,
synchronized, and capable of responding to both upstream and
downstream traffic and control before exiting the first low power
mode or the second low power mode.

15

The system as in claim 14, wherein: the OLT is configured to transmit
the control message that includes the power management rule that
specifies a first time period for operation in the first low power state
and a second time period for operation in the second low power state
and to control the ONU to transition from the first low power state to
the second low power state upon expiration of at least one of the first
time period and the second time period.
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