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Claims and Issues
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Pet. 1; Ex. 1001 15:1–17:25; POR 6–40; Sur-Reply 2–17

1: Prior Art Does Not Render Direct Transitions Obvious

All Claims:† Petitioners fail to show a POSITA would modify G.987.3 in
view of Röger in the way Petitioners contend, so do not show any
challenged claim requiring the direct transition limitations obvious

All Claims:† Petitioners fail to show a POSITA would modify G.987.3 in
view of Röger in the way Petitioners contend, so do not show any
challenged claim requiring the direct transition limitations obvious

†
Claim construction dependent as to 
whether Claims 12 and 14 require 
direct transitions
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2: No Consent Messages to Remain in Low Power State

Claim 12 and 13:† Petitioners have not shown OLT generated
messages comprise a periodic “consent message” to allow the ONU to
remain in either the first or second low power state

Claim 12 and 13:† Petitioners have not shown OLT generated
messages comprise a periodic “consent message” to allow the ONU to
remain in either the first or second low power state

Pet. 1; Ex. 1001 16:38–53; POR 49–53; Sur-Reply 18–21

†
Do not have to determine whether 
claim 12 requires direct transition if 
Panel sides with Patent Owner
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3: No Power Management Rule with Two Time Periods

Claim 15:† Petitioners are incorrect that two separate messages with
power management rules meets this limitation
Claim 15:† Petitioners are incorrect that two separate messages with
power management rules meets this limitation

Pet. 1; Ex. 1001 16:63–17:25; POR 43–47; Sur-Reply 22–23

†
Do not need to reach this argument if 
Panel sides with P.O. regarding Claim 
14’s non-obviousness
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4: No Transmission of Message Indicative of Transition

Claim 4:† Petitioners do not show how or why an ONU could and should 
send a message for the disallowed transitions
Claim 4:† Petitioners do not show how or why an ONU could and should 
send a message for the disallowed transitions

Pet. 1; Ex. 1001 15:31–35; POR 40–42; Sur-Reply 21–22

†
Do not need to reach this argument if 
Panel sides with P.O. regarding Claim 
1’s non-obviousness
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Petitioners Do Not Show Unpatentability over
G.987.3 in view of Röger
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Petitioners’ Direct Transition Modification Is
Incompatible with G.987.1’s Fundamental Design
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G.987.3’s OLT Tracks ONU Sleep and Doze Power States

POR 27–28; Sur-Reply 6–8, 11

PON

ONU

SR(Sleep)

SR(Awake)

SR(Doze)

SA(On)

SA(Off)

Ex. 1007 at 101
(blue highlighting and numbering added)

Ex, 1007 at 104
(green highlighting and numbering added)

ONU may not enter 
doze or sleep

ONU may not enter 
doze or sleepOLT may forward

downstream data
OLT may forward

downstream data

OLT may not forward 
downstream data

OLT may not forward 
downstream data

OLT
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ONU Cannot Request Direct Sleep-Doze Transition

POR 27–28; Sur-Reply 6, 12, 21–22

SR(Sleep)SR(Doze)

ONU transmitter 
is off

ONU transmitter 
is off

ONU cannot send this requestONU cannot send this request

ONU 
transmitter 

and receiver 
are off

ONU 
transmitter 

and receiver 
are off

ONU cannot send this requestONU cannot send this request
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ONU Doze & Sleep Are Mutually Exclusive

POR 27–28; Sur-Reply 6–7

Dr. Kerry I. Litvin

Ex. 2007 ¶96; see also Ex. 1036 at 114:8–22 & Ex. 1037 at 2

In doze mode the OLT 
may continue to send 

downstream data

In doze mode the OLT 
may continue to send 

downstream data

In cyclic sleep mode the 
OLT cannot forward 
downstream data

In cyclic sleep mode the 
OLT cannot forward 
downstream data

Ex. 1041 at 1

Ex. 1007 at 101 (blue added)
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Receiving Prohibited Transition Means Sync Is Lost

POR 27–28; Sur-Reply 7–8

ONU

SR(Doze)

SR(Sleep)

Because ONU is not allowed to make these transitions, if the OLT sees these requests, the
conclusion is that the OLT must have become unsynchronized (i.e., the OLT missed a
message, received a corrupt message, etc.), not that the transition occurred

Because ONU is not allowed to make these transitions, if the OLT sees these requests, the
conclusion is that the OLT must have become unsynchronized (i.e., the OLT missed a
message, received a corrupt message, etc.), not that the transition occurred

Ex. 1007 at 102 Tbl. 16–7 (shown in part and annoated)

State OLT thinks ONU is in after State OLT thinks ONU is in after 

SR(Awake)

ONU Tx on; no 
direct transition
ONU Tx on; no 

direct transition

State ONU is in after State ONU is in after 

OLT knows it is 
unsynchronized
OLT knows it is 

unsynchronized

OLT
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Petitioners’ Proposed G.987.3 Direct Transition Modification

POR 15–16

Pet. 14

Pet. 16 
(citing Ex. 1007 Fig. 16–1)

(annotated showing first state)

Petitioners’ 
Identified 2nd State

(Rx/Tx Off)

Petitioners’ 
Identified 2nd State

(Rx/Tx Off)

Petitioners’ 
Identified 1st State

(Rx On/Tx Off)

Petitioners’ 
Identified 1st State

(Rx On/Tx Off)

Petitioners propose allowing the 
ONU to “alternat[e] between a 
doze mode and a sleep mode”

Petitioners propose allowing the 
ONU to “alternat[e] between a 
doze mode and a sleep mode”

Pet. 18
(citing Ex. 1007 Fig. 16–1)
(annotated showing second state)

Figure 16-1 – G.9873 ONU State Transition Diagram

(dotted red line added 
by Patent Owner)
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Petitioner’s Proposal Breaks G.987.3’s Design

POR 27–28

OLT ONU

SR(Doze)

SR(Sleep)

SA(On)

OLT ONU

SA(On)

ONU silently going to sleep results in OLT 
sending data to ONU with receiver off 

“los[ing] data and induce errors”

ONU silently going to sleep results in OLT 
sending data to ONU with receiver off 

“los[ing] data and induce errors”

ONU silently turning on receiver wastes 
power for no reason as OLT will not 
send downstream data when OLT 

thinks ONU is sleeping

ONU silently turning on receiver wastes 
power for no reason as OLT will not 
send downstream data when OLT 

thinks ONU is sleeping
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G.9807.1 ONU Design Is Different Than Petitioners’ Proposal

POR 29–32

G.9807.1 ONU 
now only makes 
“Watchful Sleep

” requests; no 
more “Sleep” 
and “Doze” 

requests

G.9807.1 ONU 
now only makes 
“Watchful Sleep

” requests; no 
more “Sleep” 
and “Doze” 

requests

G.9807.1 ONU no 
longer has “Sleep” 
and “Listen” states, 

but only the one 
“Low Power” state

G.9807.1 ONU no 
longer has “Sleep” 
and “Listen” states, 

but only the one 
“Low Power” state

Petitioners identified 
G.987.3 1st State (6) Is
No Longer Present in 

G.9807.1 ONU

Petitioners identified 
G.987.3 1st State (6) Is
No Longer Present in 

G.9807.1 ONU

G.9873 ONU
State Diagram

Figure C.16.1
G.9807.1 XGS-PON ONU State Transition Diagram

Pet. 16 
(citing Ex. 1007 Fig. 16–1)

(annotated showing first state)

Ex. 1010 at 234
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G.9807.1 Still Disallows Petitioners’ Suggestion

G.9807.1 OLT still supports G.987.1 ONU 
Doze and Sleep modes Petitioners’ point to

G.9807.1 OLT still supports G.987.1 ONU 
Doze and Sleep modes Petitioners’ point to

G.9807.1 OLT still supports forbids 
Petitioners’ suggested modification

G.9807.1 OLT still supports forbids 
Petitioners’ suggested modification

POR 20–22, 29–32; Ex. 1010

Ex. 1010 at 237
(red annotations added)

Ex. 1010 at 238
(Shown in part highlighting added)
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Röger’s Direct Transitions OK b/c CO Manages S3/S4 Power

POR 28–29, 34–35

Corrected Pet. at 21 
(labeled red arrows by 

Petitioners)

S3/S4 may toggle Rx as CO knows S3/S4 
cannot receive downstream data

S3/S4 may toggle Rx as CO knows S3/S4 
cannot receive downstream data

Dr. Kerry I. Litvin

“Röger’s design is not like 
G.987.3’s that has a Doze mode 
that can receive downstream 
data” “[t]he two fundamental 

designs are incompatible”

“Röger’s design is not like 
G.987.3’s that has a Doze mode 
that can receive downstream 
data” “[t]he two fundamental 

designs are incompatible”
Ex. 2007 ¶121–28
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Röger’s Direct Transitions OK b/c CO Manages S3/S4 Power

POR 36–39

Ex. 1006 at 12

Röger’s S6 may not toggle Rx as CO expects 
S6 ability to receive downstream data

Röger’s S6 may not toggle Rx as CO expects 
S6 ability to receive downstream data

CO puts S6 to 
sleep by sending 

an “End” 
command and 

will not send 
data until next 

rendezvous

CO puts S6 to 
sleep by sending 

an “End” 
command and 

will not send 
data until next 

rendezvous

S6 ONU 
transitions from 
Snooze to the 
Receive mode 
at the “precise 

rendezvous 
time” CO 
previously 
provided

S6 ONU 
transitions from 
Snooze to the 
Receive mode 
at the “precise 

rendezvous 
time” CO 
previously 
provided
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Claim 12 Requires OLT Sending Consent Message 
When ONU Is in Low Power Mode
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Message Must Allow ONU to Remain In Low Power State

POR 43–; Sur-Reply 22–23

Reply at 24

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.

12D

SA(On) Only Allows ONU 
to enter, not remain, in a 

low power state

SA(On) Only Allows ONU 
to enter, not remain, in a 

low power state

All other OLT SA 
messages take ONU 

out of low power state

All other OLT SA 
messages take ONU 

out of low power state

ONU must transition 
even with additional 
SA(ON) messages, 
such as to handle 

local events

ONU must transition 
even with additional 
SA(ON) messages, 
such as to handle 

local events
See Ex. 1007 Tbl. 16-1 at Iaware
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Message Must Allow ONU to Remain In Low Power State

POR 43–; Reply 26; Sur-Reply 22–23

The subscribers do not need 
“consent” to remain in a low 

power mode, this is the default
CO sends wake-up, not 
“permission to remain in 

sleep,” signal
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Claim 15 Requires One Power Management 
Rule Specifying Two Time Periods
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Claim 15 Is Different than 1–3; Requires 1:2 Relationship

POR 43–; Sur-Reply 22–23

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

1F

changing the power management rule
[“PMR”] based on the received power
management message.

1G

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.

3

ONU Rx

PMR
T1 = a 
T2 = c

E.g., “b”

b

E.g., change 
based on PMM

15. The system as in claim 14, wherein: the
OLT is configured to transmit the
control message [“CM”] 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.

15

OLT
CM

PMR
T1 = a 
T2 = c

CM message has a PMR that 
specifies two time periods

No requirement 

time periods

No requirement 
message has two 

time periods

PMM

Tx
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Claim 4: Petitioners Have Not Shown ONU 
Would or Could Send Indication Message
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ONU Cannot Request Direct Sleep-Doze Transition

POR 27–28; Sur-Reply 6, 12, 21–22

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.

4
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Direct Transition Construction Dispute
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Claim Differentiation Is Merely a Presumption

POR  9–10

“[T]he written description and prosecution history [may] overcome any presumption
arising from the doctrine of claim differentiation.”)

Anderson Corp. v. Fiber Composites, LLC,
474 F.3d 1361, 1370 (Fed. Cir. 2007) (citations omitted)

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;

12B

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;

14B

“[T]he doctrine of claim differentiation cannot broaden claims beyond their correct
scope, determined in light of the specification and the prosecution history.”

Multiform Desiccants, Inc. v. Medzam, Ltd.,
133 F.3d 1473, 1480 (Fed. Cir. 1998)
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“Transition From . . . To . . . and To . . . From” Means Directly

POR 6–10

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;

12B

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;

14B

3. The specification pervasively 
advocates that the invention is direct 
transitions between low power states 
beginning with the abstract

4. There is not a single embodiment 
that does not have direct transitions

5. ’892 Patent disparages “conventional 
power management technique[s]” for 
not directly transitioning

1. During prosecution, the applicant 
argued that the Pfeiffer reference did 
not render claim 14 (then 16) obvious 
because it failed to disclose direct
transitions and simultaneously amended 
claim language to replace “between” 
with “to/from” and “from/to” indicating 
the later means direct

2. The specification differentiates 
“between . . . and,” which include 
indirect transitions, from “to/from” that 
are limited to direct transitions



30DEMONSTRATIVE EXHIBIT—NOT EVIDENCE

1. Prosecution History Supports Patent Owner’s Position

POR 8–9

Ex. 1002 at 30

Didn’t add “direct,” to Claim 1 but changed 
“between . . . and” to “from . . . to”

Didn’t add “direct,” to Claim 1 but changed 
“between . . . and” to “from . . . to”

Id. at 26

Id. at 33

Made same modification 
to now Claim 14

Made same modification 
to now Claim 14

Argued now Claim 14 was patentable for the same reason: 
failing to show bidirectional direct transitions.

Argued now Claim 14 was patentable for the same reason: 
failing to show bidirectional direct transitions.
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2. Spec. Uses “Between” for Indirect and “To/From” for Direct

Sur-Reply 2–3

Between

From/to

Between

Ex. 1001 at 4:25–34

Id. at 11:65–67
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3. Specification Pervasively Advocates Invention Is Direct Transitions

Response at 26, 30

Noting “from the outset the specification” characterized the limitation as having the
restriction

SciMed Life Sys., Inc. v. Advanced Cardiovascular Sys., Inc.,
242 F.3d 1337, 1341 (Fed. Cir. 2001)

“When a patent ‘repeatedly and consistently’ characterizes a claim term in a
particular way, it is proper to construe the claim term in accordance with that
characterization.”

GPNE Corp. v. Apple Inc., 830 F.3d 1365, 1370 (Fed. Cir. 2016),
830 F.3d 1365, 1370 (Fed. Cir. 2016)
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4 & 5. Every Embodiment Has Direct Transitions Prior Art Lacks

Response at 26, 30

“[A] claim interpretation that excludes a preferred embodiment from the scope of
the claim is rarely, if ever, correct.“

Accent Packaging, Inc. v. Leggett & Platt, Inc.,
707 F.3d 1318, 1326 (Fed. Cir. 2013) (citation omitted)

“[T]he repeated extolling of the virtues of [one feature], and the repeated criticism of
[another] clearly point to the conclusion that the . . . claims [are] limited to [the
extolled feature].”

UltimatePointer, LLC v. Nintendo Co., Ltd.,
816 F.3d 816, 823–24 (Fed. Cir. 2016)

Ex. 1001 4:34–40
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