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FIG. 7A

’892 Patent

— Ex. 1001 at FIGs. 7A; Ex. 1007 at Fig. 16-1, Paper 18 at 2; Ex. 1003 at 954.

D.  The *892 Patent’s Specification

54.  The 892 Patent discloses a “passive optical network” including an
“optical line terminal” in connection with one or more “optical network unit[s]”
(ONUs). Ex. 1001 (*892 Patent). 1:19-41. The specification of the "892 Patent also
cites to G.987.3 as disclosing a passive optical network. Ex. 1001 (892 Patent),
4:25-29. The ONUs of the 892 Patent can operate in an “ONU Dozing mode.” in
which the ONU transmitter is powered off and the ONU receiver is powered on. Ex.

1001 (*892 Patent), 4:17-24. A parameter may be configured to the ONU specifying

Ex. 1003 at 9154
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OVERVIEW OF THE '892 PATENT

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

W operating an optical network unit (ONU) in a first state in which a transmitter of
E the ONU is turned off and a receiver of the ONU is turned on,

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

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;

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

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

/392 Patent changing the power management rule based on the received power
management message.

— Ex. 1001 at CI 1; Paper 18 at 18-35; Paper 28 at 4-19. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE - 6

Nokia of America Corporation et al.
Exhibit 1044

IPR2024-00899, USPN 9,806,892
Page 6 of 63



ROADMAP
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Overview of the Disputes

PO admits that direct transitions are disclosed by the prior art.

5

—

5

PO admits that direct transitions were known by POSITAs.

4

PO admits that direct transitions were one of a limited number of possible choices.

\ A

A

PO concedes invalidity of Claim 14 under the correct claim construction.

— Paper 21; Paper 28 at 1-18. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE - 8
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Overview of the Disputes
PO argues that POSITA would not be motivated to implement direct transitions.

PO argues that POSITA would not be able to implement direct transitions to G.987.3.

PO argues inconsistent positions for remaining claims.

PO argues that a limitation should be imported from the specification into Claim 14.

— Paper 21; Paper 28 1-27. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE -9
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ROADMAP

03 | Claim Construction
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Claim Construction

“Patent Owner clarifies and more narrowly tailors its

previous position put forth in the Preliminary wherein the ONU is configured to transition from the

Response. Specifically, Patent Owner modifies the first low power mode to the second low power mode
term that the Board should construe from “transition” and JEO transition from the second low power mode to
to “transition . . . from . . . to,” and re-urges that Claim the first low power mode based on a power

14 requires a direct transition from the first low management rule,

power mode to the second low power mode and vice
versa for the following reasons.”

Paper 21 at 6-7 (emphasis added) Claim 14

—Ex. 1001 at Cl 14; Paper 21 at 6-7; Paper 28 at 1-4. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE - 11
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Claim Construction

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 DI rECt Tra nS|t|0n

power management rule;

Claim 1

means for transitioning the ONU directly from the

first state to the second state and means for Direct Transition
transitioning the ONU directly from the second state

to the first state,

Claim 6

wherein the processor includes means for

transitioning the ONU directly from the first state to . 0g e
the second state and means for transitioning the Dl rect Tra nsition

ONU directly from the second state to the first state,

Claim 10

—Ex. 1001 at Cls. 1, 6, 10; Paper 28 at 4-9. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE — 12
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Claim Construction

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
Direct or Indirect Transition 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;

Claim 12

wherein the ONU is configured to transition from the

. . °n first low power mode to the second low power mode
DI reCt or Ind | rECt Tra nS|t|0n and to transition from the second low power mode to
the first low power mode based on a power
management rule,

Claim 14

—Ex. 1001 at Cls. 12 and 14; Paper 28 at 4-9 DEMONSTRATIVE EXHIBIT — NOT EVIDENCE - 13
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Direct Direct or Indirect

the second state and transitioning the ONU directly controlling a transition of an optical network unit
power management rule; 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;

Claim 1

means for transitioning the ONU directly from the
first state to the second state and means for Claim 12
transitioning the ONU directly from the second state
to the first state,

wherein the ONU is configured to transition from the
Claim 6 first low power mode to the second low power mode
and to transition from the second low power mode to
wherein the processor includes means for the first low power mode based on a power
transitioning the ONU directly from the first state to management rule,
the second state and means for transitioning the
ONU directly from the second state to the first state, Claim 14
Claim 10

—Ex. 1001 at Cls. 1, 6, 10, 12, 14; Paper 28 at 4-9 DEMONSTRATIVE EXHIBIT — NOT EVIDENCE - 14
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Claim Construction

FIG. 7A shows the state machine behavior 700 of a PON
ONU, as specified in one currently published PON standard A
(ITU-T G.987.3, 10-Gigabit-capable passive optical net-
works (XG-PON): Transmission convergence (TC) layer :!OH 146
specification, publication date October 2010). From the O

-
e
7

7 SALOFTE)

initial state “Active Free” 702, the ONU can either transition PR L e

or LWl

into a Sleep Aware state 704 or a Doze Aware state 706 . BE
(further described below). However, no direct transition
between the Doze Aware and the Sleep Aware states 704, S T
706 are provided. Conventional ONUs therefore lack the . g
technology of directly transitioning between two low power S
consumption states without having to go through an active
state (e.g., a full powered state). In one detrimental aspect,
such a transition through the active state may increase the
power consumed by the ONU, thereby undesirably reducing

batter life.

FIG. 7A

Ex. 1001 at 4:25-40

Ex. 1001 at Fig. 7A

— Ex. 1001 at FIGs. 7A, 4:25-40; Paper 18 at 47-52, 59-61, Paper 28 at 1-9. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE - 15
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ROADMAP

04 | Combination & Motivation to Combine
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First State

First State: RX: ON |TX: OFF

Ex. 1007, Fig. 16-1 (annotated) - - = =
Listen The ONU receiver is on; the transmitter is off. The ONU listens to the
downstream signal and forwards downstream traffic. while retaining the
ability to reactivate the transmutter on local stimulus or receipt of SA(OFF)
from the OLT. This state persists for a specified duration Isleep if not

; \-\\ truncated by the arnival of a local stimulus LWI or receipt of SA(OFF) or
01d"\\ ‘\\ FWI from the OLT. Before exiting this state, the ONU ensures that it is fully
ir N T powered up and capable of responding to both upstream and downstream
v and SA(ON) N traffic and control.
P S S .
e N
,,//g.-\.(OF.F) i )\ A LDI S-\I‘.'%FIF:'\\\
g At '\ = o N
, g’r &?} SR(Sloap). / “SR(Deze) pet- ~
SR(Awake) ~ ‘\\ SRiAwake)
()
Doze

N Taware

]r_-se.ep e TR Ex. 1007, G.987.3

N\ expires
N expires expies
LWI ™~ g S A(OFF)
& 4
SR(Awake) (Q\ or FWI
List or LWI
Isten - S{’/ dwake)
State
’J 10 _l 16
— Paper 18 at 15-17 ; Ex. 1007 at 100-101. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE - 17
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First State

First State: RX: ON |TX: OFF

Ex. 1006, Table 2 . S S 5 & i
’ Like G.987.3. Roger teaches 1[B]. Ex. 1003. ¥78. Réger teaches that
Table 2. Subscniber operating modes and total DC supply currents Ip for a supply voltage Vo =36V
Subscriber modes Attributes uC current Ic  Supply currentl,  Total |, subscribers (ONUs) in a sleep mode (i.e.. with receiver and transmitter off) “activate
Sle: HC low-  Low-Q clock 0.5pnA Is 0.5uA . . . .
- power Q ; i their basic receiver circuifyy” during wake-up intervals to “listen for the [OLT’s]
Snooze modes High-Q clock 1pA Isnocze 1 uA
- g S A polling.” Ex. 1006. 8: Ex. 1003. §78. Thus. the ONU of Roéger transitions to a
actve c =
35mA
Transceive Mode Transceiver on Tayts 11 mA “receive” mode (“first state™) with its receiver on and its transmitter off. Ex. 1003.

978. 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. Réger likewise teaches 1[B]. Ex. 1003. §78: see also Ex. 1005. 8-

9.

Ex. 1006, Roger Petition

— Paper 18 at 15-17 ; Ex. 1006 at 6-8, 11-12. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE - 18
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Second State

Second State: RX: OFF |TX: OFF

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

—

4 1) Asleep
Actave
Held N

2 AN J"\\‘\\
L~ // I'ﬂlold N M

The ONU shuts down both its receiver and transmitter, retaining the ability
to wake up on local stimulus. This state persists for a specified duration
Isleep if not truncated by the arrival of a local stimulus LWI. Before exiting
this state, the ONU ensures that it 1s fully powered up, synchronized, and
capable of responding to both upstream and downstream traffic and control.

> < expu-es N N
" _~SAOFF) s Wi Y
P s or FWT P \:md SA(ON) S
P {12 2\ 7
_~"SA(OFF) st \‘Fer/) 1Dt SA(OFF)™_
2 or FWI SR(Sleep)” /\-- = 4 “\USR(Doze) or FWI ™~
or LWI S N\ or LWI
SR(Awake)| o \\ | ISR(Awake)
£ e ©)
S0
Aware
\\\ T ’/ T //
N aware : aware -
“\._expires Tfkfp Tskep expires .~
N expires expires e
LWI ™ N “ SA(OFF)
SR{dwake) © or FWI
Asleep (©6) or LWI
State SRiAwake)

G0 F16-1

— Paper 18 at 17-19 ; Ex. 1007 at 100-101

Ex. 1007, G.987.3
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Second State

Second State: RX: OFF |TX: OFF

Likewise, Roger teaches 1[C]. Ex. 1003, 980. Roger teaches a sleep mode
Ex. 1006, Table 2 1kew1 g€l s 1[C] ger p1

(“*second state™) for ONTs which requires “[a]ll communication circuitry switched
Table 2. Subscnber operating modes and total DC supply currents I for a supply voltage Vo =36V

off.” Ex. 1006, 6: Ex. 1003, 80. Roger further teaches a “snooze mode™ in which

Subscrniber modes Artributes HUC currentI,c  Supply currentl,  Total |,
Sleep HC low- [Cow-Q clock 05pA Isieep 0.5pA “all dispensable circuitry” (including the receiver and transmitter) is shut down. Ex.
power
Snooze d [High-Q clock 1pA p —_— 1 pA ) )
P e 1006, 9: Ex. 1003, 980. The sleep and snooze modes are boxed in blue in annotated
Recerve uC active Recerver on —_— In, 6mA
Tesnaceive Mode (T - Ko T table 2 (reproduced below). Ex. 1006, 11: Ex. 1003, 980. Thus. Rdoger likewise

teaches 1[C]. Ex. 1003, §80: see also Ex. 1005, 10-11.

Ex. 1006, Roger Petition

— Paper 18 at 17-19 ; Ex. 1006 at 6-8, 11-12. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE - 20
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Direct Transitions

Ex. 1006, Fig. 2 (annotated)
RXOn /TXOff  RXOff / TX Off

Fin RV Lstn A_d(?r
D @ > «‘};

o1 I

— o

Wkup Snooze § :

; o

S4 Wkup Sleep ‘.’i:’kup Snooze 5

l o0
Ex. 1006, Roger
Tnme=

—Ex. 1006 at 7; Paper 18 at 19-23. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE - 21
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Direct Transitions

“At rendezvous time all subscribers switch to
e receive mode and stay listening for their
address to be broadcast by CO (signal details
U U L U see right inset of Fig. 6). When for instance
e e o e subscriber S4 recognizes its address
L ~}Receiving (transition from the dark (blue) to the light
‘ ~ |~ Transmitting (yellow) region in Fig. 6), it activates its

| transmitter, sends to CO whatever
information was required, and deactivates its

*_TWkup

TSnooze =]

transmitter again (transition from the light
(yellow) to the dark (blue) region in Fig. 6).”

S6: : 1
T T s o | L‘v"d. s WSS S—

i Ex. 1006, Roger

’ e TSIeep _’ " Tsnooze ’ é‘_TSFeep B

—Ex. 1006 at 12-13; Paper 18 at 19-26. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE - 22
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Direct Transitions

€110. With so few realistic power saving options the ITU standard body
Ex. 2007,

undoubtedly considered all of them. including the direct transition from Doze-Listen | | Dr. Litvin

Declaration

and Cyclic Sleep -Asleep. That this is not allowed means the ITU had rejected the

it. Ex. 2007 99108-10. Indeed. this 1s not speculation: G.987.3 explicitly

considered the very direct transitions that Petitioners say would be used. but G.987.3

Patent Owner
still taught that direct ONU transitions from the Sleep to Doze states were not Response

allowed. Ex. 1007 Tbl. 167 n.2. at 105.

—Ex. 2007 at 110; Ex. 1007 at 105; Paper 21 at 24. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE - 23
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MOTIVATION TO COMBINE

16 ONU power management

For a varietv of reasons. it is desirable to reduce the power consumed bv an ONU as much as

possible:

- Over time, the natural evolution of technology tends toward more efficient realizations of
given functions. a tendency that is offset. at least to some extent. by increasing levels of
functionality and speed.

- If there is a way for the ONU to determine that a subscriber interface is idle. it is desirable
for the ONU to power down the circuitry associated with that interface. while retaining the
capability to detect subscriber activity on that interface. The details vary as a function of the
interface type.

- The extent of feasible power reduction depends on the acceptable effect on service. The
maximum possible savings occurs when a subscriber intentionally switches off an ONU. for
example. overnight or during a vacation.

- During failures of AC power. some degradation of service is generally acceptable. To
conserve backup battery lifetime. it is desirable for the ONU to power down circuitry
associated with all interfaces. except those considered to provide essential services.
Different operators and customers may have different definitions of essential services. and
may wish to prioritize the time when the interfaces are powered down. This feature. which
is known as power shedding. is described in [ITU-T G.988].

The preceding techniques for power management are a matter of ONU design and subscriber and
operator practice. and are beyond the scope of this Recommendation.

This clause addresses two additional means of power management. which do require TC layer
support.

One is called doze mode: the other is referred to as cyclic sleep mode. Both are statically
provisioned through OMCT. and either or both of these latter modes may be combined with any or
all of the other power reduction techniques.

All ITU-T G.987.3-compliant implementations are expected to support the doze mode. Support of
the cyclic sleep mode is optional for both OLT and ONU.

Ex. 1007, G.987.3

— Ex. 1007 at 97; Paper 18 at 10-12; Paper 28 at 5-9.
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MOTIVATION TO COMBINE

In this paper we discuss an optically powered fiber network that connects and provides
power to a multitude of subscribers, which are attached to a central office (CO) 1 a combined
star and tree-like topology. The focus of this paper 1s on energy optimized subscriber hard-
ware in combination with a new and flexible /ow-energy medium-access control (LE-MAC)
protocol, which enables efficient use of the optically provided energy that 1s transmitted to
cach subscriber. Both, energy-hungry subscribers with high network priority (as is the need
for video conferencing) and energy-preserving subscribers having a low network priority and
a very small duty cycle (e. g., temperature or humidity sensors), can be handled by the CO
simultaneously.

3. Low-energy medium access control (LE-MAC) protocol

In this section we present a /ow-energy medmm access control (LE-MAC) protocol that
serves the needs for optically powered heterogeneous subscribers in a simple and effective
manner. To operate all subscribers with the least possible power consumption we extend spe-
cifications of common medium access control (MAC) protocols with the following features:

Ex. 1006, Roger

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE - 25
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MOTIVATION TO COMBINE

“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, 970.
This modification to direct transitions would have been driven by a well-known
problem in the field, reducing power consumption. Ex. 1003, 470. G.987.3 states, “it is
desirable to reduce the power consumed by an ONU as much as possible.” Ex. 1007,
97; Ex. 1003, 470. As was well known, it was desirable to reduce power to realize
“more efficient realizations of given functions.” Ex. 1007, 97; Ex. 1003, 470. Greater
power consumption increases cost, and in a PON with multiple ONUs, 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 states are even more limited given the limited
numbers of power states and scenarios for an ONU to transition between them. Ex.
1003, 970. 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, 470.”

Petition

— Paper 18 at 11-12. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE - 26
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MOTIVATION TO COMBINE

“A POSITA would have had a reasonable expectation of success when applying the
direct transitions of Roger to the PON of G.987.3, since both systems include ONUs
communicating with an OLT. Ex. 1006, 5; Ex. 1007, 10; Ex. 1003, 474. 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, 974. 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 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.”

Petition

— Paper 18 at 14-15. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE - 27
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MOTIVATION TO COMBINE

“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. Specifically, Roger teaches that ONUs may transition directly
back and forth between the first low power state and the second low power state as part of a “low-energy”
protocol which allows efficient use of the optically provided energy transmitted to optical network units.
Ex. 1006 (Roger), 6-8, 10-13. This “low-energy” protocol allows an optical network unit to nearly
periodically listen for signals from an optical line terminal without wasting power by turning on their
transmitters. Ex. 1006 (Roger), 6-8, 10-13. If the optical network unit receives a signal indicating a
rendezvous time at which to communicate with the optical line terminal, the optical network unit
continues to save the most power possible by snoozing until the rendezvous time. Ex. 1006 (Roger), 6-8,
12.”

Ex. 1003, Sergienko Declaration

— Ex. 1003 at 171; Paper 18 at 12. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE - 28
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MOTIVATION TO COMBINE

“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” to “save both
energy and communication bandwidth.” Ex. 1006, 6-7; Ex. 1003, §73. Saving energy
and communication bandwidth allows the PONs to perform their functionality with
more efficiency. Ex. 1003, §73.”

Petition

— Paper 18 at 14. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE - 29
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MOTIVATION TO COMBINE

“A POSITA would have been motivated to apply these direct transitions to the optical
network units of G.987.3 in view of the known advancements in technology at the
time. Advancements in chip speed that occurred prior to 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. 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 from a sleep mode. 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 (Wong), 3-4.

This improvement to electronic chip and circuits technology also reduced the
attractiveness of leaving an ONU in a receive-only state since additional power could
be saved by periodically switching the receiver off without causing significant delay
during transition.”

Ex. 1003, Sergienko Declaration

— Ex. 1003 at 9172; Paper 18 at 12-15; Paper 28 at 8-9. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE - 30
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MOTIVATION TO COMBINE

(ii) Technology Advancements

As discussed above, Petitioner set forth various technology
advancements that it contends were made before the filing of the "982 patent
that made it easier for an ordinarnly skilled artisan to take advantage of
known energy savings by incorporating the direct transitions of Réger into
(G.987.3. Pet. 12-14. Thesearguments are supported by expert testimony,
which i tum has non-testimonial evidentiary support. /d.; Ex. 1003 99 70—
74: Ex. 1011, 3-4: Ex. 1006, 5-7. Patent Owner’s contrary argument is
supported by expert testimony, but that expert testimony does not cite non-
testimonial evidentiary support andis conclusory regardmg why the
advancements would not motivate an ordinanly skilled artisan to modify
G.987.3. Prelim. Resp.26-27; Ex. 20019 51. Thus, onthe current record,
Petitioner’s argument regarding the motivation resulting from technology
advances 1s more persuasive. At trial. however, additional exposition could
be beneficial on the issues of technology advances, their effects on an

ordinarily skilled artisan’s motivation, and energy reduction.

Institution Decision

— Institution Decision at 50. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE - 31
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MOTIVATION TO COMBINE

q111. Fifth, Petitioners argue that G.987.3 would implement their advocated direct transition in view
of Roger because “[a]dvancements in chip speed . . . made it more practical to periodically turn on
and off a receiver while a transmitter remained off in an ONU.” Corrected Petition at 12—13. Implicit
in Petitioners’ argument is that the reason (G.987.3 disallowed transitions from the Asleep to Listen
states was that G.987.3 viewed the time it took to turn on a receiver as unacceptable. I disagree.

€112. The speed of receiver turn-on as suggested by the Petitioners in referencing Roger was simply
not a concern. This is evident as (G.987.3 already allows for direct transitions from the Cyclic Sleep-
Asleep state (RX off and TX off) to Cyclic Sleep- Sleep Aware state (RX on and TX on) and also
allows direct transitions from the Cyclic Sleep-Asleep state to the Active Held State (RX on and TX
on). This shows that at the time of G.987.3 (Ex1007), transceiver, receiver, and transmitter turn-on
times were not of concern. See figure 16-1 ONU state transition diagram (Ex. 1007 at 101) and table
16-2 ONU power management states (Ex. 1007 at 100).

Ex. 2007, Litvin Dec.

— Ex. 2007 at 11111-112; Paper 21 at 24-25. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE — 32
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MOTIVATION TO COMBINE

Question(s): Q2 Meeting, date: May 23, 2013, Chengdu
Study Group: 15 Working Party: | Intended type of document (R-C-TD): C
Source: Futurewei

Title: Proposed Revisions for simplifying power saving modes in G.987.3
Contact: Frank Effenberger Tel :

Futurewei Technologies
U.S.

Fax :

Email :

Another point to account for is the current progress of transmitter driver technology. Chips are

now commercially available that offer very fast enable/disable times. The Maxim MAX3643

gives 5.5us enable and 0.375 us disable times. The Micrel SY88216 gives a 10us enable time.
The Mindspeed M02069 can enable and disable in 1us. This makes dozing far less attractive, as
the ONU can turn off its transmitter even during normal operation. For this reason, we aim to

deprecate dozing as stand-alone mode or feature.

Ex. 1040, ITU Contribution D72
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ROADMAP

05 | Challenges to Motivation to Combine Fail
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MOTIVATION TO COMBINE

Additionally. G.987.3. G.988, and Roger disclose ONUs operating in a first

state where a recerver 1s on and a transnutter 1s off and a second state where both the

recerver and transmutter are off. Ex. 1006, 598, 11-12: Ex. 1007, 100-102; Ex. 1008,

81: Ex. 1003, 968. G.987.3 and Réger 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, §68. G.987.3, however. does not explicitly

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. Réger 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 peniodically listen for
signals from an OLT without wasting power by turning on their transmitters. Ex.

1006, 6-8, 10-13; Ex. 1003, 171.

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, 970. This modification to direct transitions would have been driven by a well-

known problem 1in the field, reducing power consumption. Ex. 1003, §70. G 9873

Petition

—Paper 18 at 10-12. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE - 35
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MOTIVATION TO COMBINE

€109. With regard to the number of possible power states that the ONU
receiver and transmitter could theoretically take on in the scenario of power savings
and data communications each could be: a) continually on or b). continually off or
¢) cycled on and off. This leads to nine possibilities. Considering power efficiency.

one would immediately disregard the three combinations where the transmitter is

continually on. Considering link connectivity. one would also disregard any

combination where the receiver is continually off. This leaves four potential Ex- 2007) thVln Dec-

candidates: A) receiver always on & transmitter always off. B) receiver always on
& transmitter cycled on/off. C) receiver cycled on/off & transmitter always off. D)
receiver cycled on/off & transmitter cycled on/off. The Doze mode corresponds to

B. the Cyclic Sleep mode corresponds to D. and the patent claim states corresponds

to C.

— Ex. 2007 at 91109; Paper 28 at 9-10. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE - 36
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MOTIVATION TO COMBINE

Table 16-7 — OLT state transition and output table

NOTE 2 - Direct transitions between Doze mode and Cyclic Sleep mode are disallowed. When the OLT
receives a request to execute such a transition. it attempts to regain state machine synchronization by
waking up the ONU. The transitions are not shown on the diagram for the sake of compactness.

Table 16-7 - OLT state transition and output table

OLT power management states

= 3 = H
Z = L3 s
Tupu < 3 B Iz i z
2 £ £EE H 2 L]
: 2 = | ¢ EX 7 P rior Art 7
= = 3z = =
2o (3 = £ [ ] [ ] [ ]
[ ’
SR (Awake) * : =@ = =) =0 ‘
+ |
SR (Sleep) . - () . - + (1) (1)
SA(OFF) SA(QFF) | /SA(OFF)
(Note 1) (Note 2) (Note 2)
r
SR (Doze) * +(5) - ~ (1) .
SA(OFF) SA(OFF) | /SA(OFF)
ote 1) Note2) | Qo
T
Allocation miss | * - (1) b .
SA(OFF)
f
OLT-LWION | * (1) * (@) &2 »(6) bd
SA(OFF) | /SA(OFF) SA(OFF)
f
OLT-LWIOFF | —(2) . =
| | Ao (Note 3) ote 3)
Talettedesp. | | - (1) - (1)
Tersexp. * (1) + (1)
SA(OFF) SAOFF)

— Ex. 1007 at 105; Paper 28 at 5-9, 12-15; Paper 18 at 10-11.
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MOTIVATION TO COMBINE

Table 16.7 — OLT state transition and output table

NOTE 2 - Darect transitions between Doze mode and Cyclic Sleep mode are disallowed. When the OLT
receives a request to execute such a transition, it attempts to regain state machine synchronization by
waking up the ONU. The transitions are not shown on the diagram for the sake of compactness.

Table 16,7~ OLT state transition and output table

OLT power states
H £ Bz i H
Iope z 3 iz H 5
E |5 S8 £ | 5=
= a L2 - 5
[ SR (Avake) - - + ) ) (1)
SR (Slecp WSlecp) - o ) B)
SA(OFF SAQFF) | SA(OFF)
(Note 1) Qiote?) | (hoie2)
SR (Doze) * —® —m_| =
SA(OFF) SA(CFF) | /SA(OFF)
Note 1) (Note) | (Note2)
Allocation nuss - + (1) - -
SA(OFF) |
OLT-LWION - + (1) ~ 1) . = (6)
SA(OFF) | [SA(OFF) SAIQFF)
OLT-LWI OFF - (2) : . i . C .
SAON) Qote 3) Vot 3)
] | | ~o | =)
\ ‘ (1) | (1)
SA(OFF) SA(OFF)

it the szpot 1 ot applicsble in the grves state

It s prident for the OLT to force the ONU awake before conducting management tramsactioas.

Ex. 1010, Accused Infringing G.9807.1

— Ex. 1010 at 238; Paper 28 at 5-9, 12-15; Paper 18 at 10-11.
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MOTIVATION TO COMBINE

Question(s): Q2 Meeting, date:  Conference call, March 31, 2010
Study Group: 15  Working Party: 1 Intended type of document (R-C-TD): C Introduction
Source: Editors This document presents the editorial notes on the two XG-PON power management contributions
Title: Editorial Summary: submitted for consideration during the March 31 conference call
XG-PON Transmission Convergence layer specification / Clause 16

In addition, the following has been previously agreed during the San Francisco

face—to-Iace meeting

The June 2010 version of G.987.3 SHALL contain a specification of dozing mode as
a MANDATCRY to implement feature that ensures that an ONU can be periocdically

put to doze so that Tx, but NOT Rx, can be turned off, along with certaln other

functions. At the time the SFO decision was taken, the description of the doze

mode had been long stable per G.Sup4d9.

Two texts have been submitted for consideration: a contribution by Jefl Mandin and Hiroaki Mukai
[PMC-MITS] and a contribution by Sam Sambasivan, Dave Eckard, and Dave Hood [ATT-ALU-
ERIC].

Ex. 1037, ITU Contribution D5

— Ex. 1037 at 1-3; Paper 28 at 8, 15. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE - 39
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MOTIVATION TO COMBINE

The appropriate question is not whether a POSITA could readily integrate

every aspect of the Rdéger system into G.987.3 as “[i]t is well-established that a
determination of obviousness based on teachings from multiple references does not
require an actual. physical substitution of elements.” In re Mouttet. 686 F.3d 1322.
1332-33 (Fed. Cir. 2012); In re Sneed. 710 F.2d 1544, 1550 (Fed. Cir. 1983) (“[I]t
is not necessary that the inventions of the references be physically combinable to

render obvious the invention under review.”). In Mouttet the court explained that an

Petitioners’ Reply

—Paper 28 at 11. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE - 40
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MOTIVATION TO COMBINE

What should be done

F Reusing mandatory branch of
G.987.3!

F Achange to the internal state
semantics , not to the protocol

Thold
expires
& SA(ON)

SA(OFF)

o FWI F A transition out of Low Power

state is present!

A(OFF : :
v | R st ™ B Since only one branch is left,
Lwi Lwi T
ISR (Awake) 1SR (Awake) does not matter whether it is
Sl(g;p called Sleep or Doze: it is Unified
Aware mode!
Taware
expires
Lwi Tsleep Tlowpwr
ISR (Awake) @) expires expires
Asleep

Ex. 1040, ITU Contribution D8
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MOTIVATION TO COMBINE [[cmpat]]

Conclusions

P It does NOT matter which half of the state machine is
deprected and how the states are called

F As long as the critical transitions are present and backward compatibility
is maintained

F Inthe current G.987.3, Doze mode is mandatory, Cyclic Sleep
is optional

I The former Doze branch provides the necessary transition
from LowPower to the ActiveHeld on external wakeup
stimulus

I For the specification details, see D75 in Chengdu

Ex. 1040, ITU Contribution D8
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MOTIVATION TO COMBINE

4.1 Impact on the state machines

As the Unified mode of ONU power management bnings two previously defined power manage-
ment modes under a single parametric framework. it naturally sumplified the implementation.
Furthermore, the Mode state machines can be denved as a reduction of the two-mode state

machines currently specified in G.987.3. In both the OLT and ONU cases. one of the branches can
be eliminated. and the number of codepoints to distinguish between two modes, reduced.

Ex. 1041, ITU Contribution D75

—Exhibit 1041 at 7; Paper 28 at 14-15. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE - 43
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MOTIVATION TO COMBINE

4.2 Parameter definitions

The Table below contains the essential configurable ttming parameters for the Unified mode of the
ONU power management, emphasizing the differences with the base G.987.3 specification.

Parameter

Description

Defined by

Known to

Hlowpower

Ilowpower 15 the maximum time the ONU spends av
the Aware state.
wake-up ind
ONU's sojourn

OLT

ONU, OLT

Tlowpower

ng the Aware state the ONU
qual to or less than

Local imer at ONU. U
initializes Tlowpower to a valu
llowpower

ONU

ONU

Isleep

Isleep is the maximum time the ONU spends in its Asleep e
Listesstates, as a count of 125 rmctosecond frames Local
wake-up indications (LWIs) s:-beth-As e
arsemeteecenin Liten date mav lmncale the 0\'1., 'S

sojourn in these states.

OLT

ONU, OLT

Talerted

Local timer to bound the time that the OLT state machine
remains in an alerted state before entering the AwakeForced
state.

If the ONU that the OLT attempts to wake up has been
sleeping. Talerted should be initialized to at least Isleep +
Itransinit + round-trip delay + tolerances for Rx
synchronization, bandwidth grant irregularities, and
processing time.

OLT

OLT

Tsleep

Local timer at ONU. Upon entry to Asleep state, the ONU
initializes Tsleep to a value equal to or less than Isleep.
Secondary internal timers may be required to guarantee that
the ONU will be fully operational when it enters aware state
after an interval not to exceed Isleep.

ONU

ONU

Clobi

Counter of missing upstream bursts in OLTs AwakeForced(i)
state for loss of signal defect for ONU 1. If Clobi expires, the
OLT declares LOBi against ONU i.

OLT

OLT

Taware

Iaware 15 the minimum time the ONU spends in its Aware
state before transitioning to a low power state (Aslesp-or
Listea), as a count of 125 microsecond frames. During the
Iaware interval, local or remote events may independently
cause the ONU to enter the ActiveHeld state rather than
refurning to a low power state.

OLT

ONU. OLT

Taware

Local timer at ONU, initialized to a value equal to or greater
than Jaware once downstream synchronization is obtained
upon entry to Aware state. Taware controls the dwell time in
aware state before the ONU re-enters one of the low power
states.

ONU

ONU

Ttransinit

Complete transceiver initialization time: The time required for
the ONU to gain full functionality when leaving the Asleep
state (i.e., turning on both receiver and transmitter), measured
in units of 125 us PHY frames. and known by design. The
value of zero indicates that the sleeping ONU can respond to a
bandwidth grant without delay

ONU

ONU, OLT

Teri

Local handshake timer at the OLT that defines the latest
instant at which an upstream burst is expected from sleeping
or dozing ONU i. The OLT reinitializes and starts this timer
when the OLT's state machine for the given ONU transition
into the LowPower state and each time an upstream burst is
received from the ONU while in that state. If Teri expires, the
OLT declares a handshake violation and attempts to force the
ONU awake.

To determine the initial value of Teri, the OLT is responsible
to consider the provisioned Isleep interval and any possible
effects of transceiver initialization, synchronization, and
irregularities in the bandwidth grant cycle.

OLT

OLT

Thold

Minimum sojourn in the ActiveHeld state.

OLT

Lizae
Obsolete

Thold

Local timer at the ONU that is initialized to Ihold upon
transmission of SR(Awake) after entry into ActiveHeld state
and that enforces the minimum sojoum in the ActiveHeld
state.

ONU

—Paper 28 at 14-15; Exhibit 1041 at 10-11. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE - 44
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MOTIVATION TO COMBINE

Table 16-1 — Power management parameters

Parameter

Description

Defined by

Known to

Table C.16.1 — Power management parameters

Isleep

Isleep 1s the maximum time the ONU spends in 1ts Asleep or
Listen states, as a count of 125 microsecond frames. Local
wake-up indications (LWIs) in both Asleep and Listen states
or remote events in Listen state may truncate the ONU's
sojourn 1n these states.

OLT

ONU, OLT

Parameter Description Defined by | Known to

Howpower | [owpower is the maximum time the ONU spends in a OLT ONU,OLT
LowPower state (i.¢., Asleep, Listen or Watch state), as a
count of 125 microsecond frames| Local wake-up indications
(LWIs) or remote events, if detected, may truncate the ONU's
sojourn in these states.

Ex. 1007, G.987.3

—Ex. 1007 at 98; Ex. 1005 at 11; Paper 18 at 19-20, 28, 37-40; Paper 28 at 21-23.

Ex. 1005, PO Infringement
Contentions

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE - 45

Nokia of America Corporation et al.
Exhibit 1044

IPR2024-00899, USPN 9,806,892
Page 45 of 63
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Chart Detailing AT&T’s Infringement of U.S. Patent No. 9,806,892 This clause addresses three additional means of power management, which does require TC layer

e i ) : support. One is called Doze mode; another is referred to as Cyclic sleep mode: the third is known as

larach Techs. v. AT&T Corp., et al., Case No. 2:23-cv-0231-JRG (E.D. Tex) Watchful sleep mode. The Watchful sleep mode combines the semantic features of the Doze and

Cyclic sleep modes while reusing the states and transition of the Doze mode on the ONU side, and

those of the Cyclic sleep mode on the OLT side. To support XG-PON ONUs, the XGS-PON OLT

must support all three modes. For XGS-PON ONU, only the Watchful sleep mode needs to be
supported.

The TC-layer supported ONU power management modes are negotiated via OMCI, and may be
Chart Detailing AT&T's Infringement of U.S. Patent No. 9,806,892 combined with any of the other power reduction techniques.
Tarnach Techs. v. AT&T Corp,, et al.. Case No. 2:23-cv-0231-JRG (ED. Tex)

G.9807.1 at 219

The Accused Instrun lities include all comp necessary for AT&T to provide fiber-optic networks and network services to its

customers, including all hardware and software, optical line terminals (OLTs), and optical network units (ONUs)/optical network d - p . " * = .

terminals (ONTs). This includes both residential and commercial customers, as well as fiber used in AT&T's wireless backhaul. ]:ll bup‘p]emellt 45 (09' 20_’.2) to 1ts G series feconllne’ﬂ.datloﬂs, the ITU deﬁ.ﬂes the power saving modes
Based on the information presently available to it, Plui.mil'(' Iamach Technologies Limited (“Tarach™ or “Plainti(f”) is informed and mé'ntioued abo\-e ln 6980 7 A See G Sefies - Supp lc]“cn[ 4 5 (()9;’202 2) [hercinaﬂcr "Supp. 45"] at 20.

believes that AT&T directly and indireetly in .S. Patent No. 9,806,892 (the “*892 Patent”). AT&T directly infringes claims 1.
2. 3. and 5 of the *892 Patent when it makes, sells, and/or imports the Accused Instrumentalities. AT&T ind y infringes - 3 o & .
claims 1. 2. 3, and 5 of the "§92 Patent by actively inducing the direct infringement of its customers: AT&T actively induces its When 1n Doze mode. the ONU powers off the transmutter while the recerver remains on:

customers to use the Accused Instrumentalities.

CLantl '892 PATENTV. AT&T ONU Doze (Dozing) is associated with additional powering off of the ONU Tx for substantial periods
T . mm— of time on the condition that the Rx remains continuously on. Note the ITU-T recommendations
commumecation in a network. " - " : - " g "

puscios optlcal actunck. adopted "Doze" mode instead of "Dozing".

comprising:

AT&T began deploving fiber internet to homes and businesses i approxmmately 2010. 5
hitps://about.ati com/innovationblog/2022/20-gbps-svmmetnc-speeds html  (last visited Apnl 24, S 5

2023). AT&T’s original fiber-based networks implemented Gigabit Passive Optical Networking bupp' 43 at "0'
(GPON) technology. Jd. In 2020, AT&T began deploying an XGS-PON system. AT&T describes 1tself » = =
as “an carly adopter of XGS-PON with the largest deployment in North America.” Jd. AT&T states that The Doze mode 1s also a component of the Watchful Sleep mode:
“with XGS-PON. we increased our network fiber capacity by 4x in the downstream and 8x in the
upstream at roughly the same economics as our prior GPON investment.” /d.

ONU Watchful Sleep mode collapsing Dozing and Cyclic Sleep in a single state machine has been
specified and adopted as replacement since the introduction of XG-PON,

Ex. 1005, PO Infringement Supp. 45 at 20.

Contentions The time during which the Doze state 1s active within Watchful sleep comprises a first state in which
the transmutter of the ONU 1s turned off and a receiver of the ONU is turned on.

— Ex. 1005 at 2, 9; Paper 18 at 8, 15-19; Paper 28 at 7, 12. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE - 46
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1. A method of optical communication in a passive optical network, 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;

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

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;

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

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.

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.

—Ex. 1001 at Cl. 1, 4; Paper 18 at 42-43; Paper 28 at 18-19. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE - 48
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11.3.2 Upstream message sumimary

Table 11-3 summanzes the upstream messages.

Table 11-3 — Upstream messages

MGISB"ge Message name Function Trigger Effect of receipt
0x10 |Sleep_Request To signal the ONU'S\ Under state machine | Defined in clause 16.
intention to change |Yontrol.
power saving
modes. /

N~

Ex. 1007, G.987.3

— Ex. 1007 at 52; Paper 18 at 42-43; Paper 28 at 18-19. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE - 49
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Claim 4

Table 16-4 — ONU state transition and output table

ONU power management states

= - £ g
[ ¢
mps | § | 3 £ :
i = -9 =z H .2
T < 2 < ° =
=) e D 2
I 1
FWI o » (1) » (1) » (1) » (1)
SR(Awake) SR(Awake) SR(Awake)
[ |
SA (OFF) - —(1) — (1) — (1) — (1)
SR(Awake) SR(Awake) SR(Awake)
I 1
SA (ON) »(2) - » ” o
Upon
Thold
exp.
(Note)
| I
LWI . - —(1) — (1) —(1) — (1)
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LSI ' —~@3) » s
SR(Sleep)
LDI ‘ - (5) . s
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Ex. 1007, G.987.3

—Ex. 1007 at 103; Paper 18 at 42-43; Paper 28 at 18-19.
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NOTE 2 - Direct transitions between Doze mode and Cyclic Sleep mode are disallowed. When the OLT
receives a request to execute such a transition. it attempts to regain state machine synchronization by
waking up the ONU. The transitions are not shown on the diagram for the sake of compactness.

Ex. 1007, G.987.3

— Ex. 1007 at 103; Paper 18 at 42-43; Paper 28 at 18-19. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE - 51
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ROADMAP

08 | Claim 12
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Claim 12

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

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;

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

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.

—Ex. 1001 at Cl. 12; Paper 18 at 59-63; Paper 28 at 24-27. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE - 53
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Claim 12

SA(OFF)
or FWI

Active

SA(OFF) LSI SA(OFF)

or FWI /SR (Sieep) Free or FWI
or LWI or LwI
{SR (Awake) ISR (Awake)
(3)
Sleep
Aware
Taware Taware
expires expires
LWI Tsleep SA (OFF)
/SR (Awake) (4) expires or FWI
or LWI
Asleep

/SR (Awake)

— Ex. 1001 at Fig. 7B; Paper 18 at 59-63; Paper 28 at 24-27..
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Claim 12

Thold exp:

& LPM-Allow

LPM-Disallow
or ONU-WUI

/ LPI-Awake

ONU-LPI

! LPl-LowPower

LPM-Disallow
or ONU-WUI

! LPI-Awake

ONU-WUI

! LPl-Awake

Taware
Expires &
SleepOFF

Taware
Expires &
SleepO

Tlowp
expires

Tlowp
expires

Tsleep
expires

Tiisten
expires

FIG. 5

— Ex. 1001 at Fig. 5; Paper 18 at 59-63; Paper 28 at 24-27.. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE - 55
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Claim 12

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

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;

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

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.

An ONU in the second low power state
cannot receive any message.

— Ex. 1001 at Cl. 12; Paper 18 at 59-63; Paper 28 at 24-27.. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE - 56
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Claim 15

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

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;

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; . . .

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.

—Ex. 1001 at Cls. 14-15; Paper 18 at 53-54; Paper 28 at 20-24. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE - 58
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Claim 15

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

1: A method of optical communicationin a

passive optical network, comprising: . . wherein the ONU is configured to transition . . .

based on a power management rule, and wherein
receiving, by the receiver, a power the ONU changes a power management rule
management message from an optical line based on a received power management
terminal (OLT); and message; . . .

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

changing the power management rule based
on the received power management

message.
low power mode and the second low power
mode; . ..
3. The method of claim 1, wherein the power 15. The system as in claim 14, wherein: the OLT
management rule specifies a first time period is configured to transmit the control message
... and a second time period . . . that includes the power management rule that
specifies a first time period . . . and a second
time period.. . ..

—Ex. 1001 at Cls. 1, 3, 14, 15; Paper 18 at 53-54; Paper 28 at 20-24. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE - 59
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Claim 15

15. The system as in claim 14, wherein:

3. The method of claim 1, wherein
the OLT is configured to transmit the control

the power management rule specifies message that includes the power management
rule that specifies

a firSt t|me periOd for Operation in the fil’S’[ — a first time period for operation in -the first IOW
state and power state and

a second time period for operation in the  meje———) | 8@ S€cond time period for operation in the second
second state and low power state and

. o to control the ONU to transition from the first low
wherein the transitioning is performed Upon =e———) power state to the second low power state upon

expiration of at least one of the first time expiration of at least one of the first time period
period and the second time period. and the second time period.

PO does not argue that Claim 3 is not disclosed by G.987.3.

—Ex. 1001 at Cls. 3, 15; Paper 18 at 53-54; Paper 28 at 20-24. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE - 60
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Claim 15

82: Ex. 1003, 9110. Isleep teaches the “first time period” by specifying the maximum

time the ONU may spend 1in 1ts Listen state (“first state™). Ex. 1007, 99. When the
local timer 1s set to 1ts 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 peniod™ by specifying the maximum time the ONU may spend 1n
1ts Asleep state (“second state”). Ex. 1007, 98: Ex. 1003, 9110 When the local timer
1s set to 1ts maximum value, the ONU transitions from the Asleep state (“second

state”) at the expiration of Isleep. Ex. 1007, 98: Ex. 1003, §110. Thus. Isleep teaches

both the first time penod and the second time period. Ex. 1003, 9110.

PO does not argue that Claim 3 is not disclosed by G.987.3.

— Paper 18 at 38; Paper 28 at 20-21. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE - 61
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—Ex. 1006 at 7; Ex. 1042; Paper 28 at 17-18.
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