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Petitioner’s Grounds Are All Based On Rabenko

. Claims
Ground References Basis Challenged
1-7,10, 12,
A Rabenko §103 14-15. 18-20
L 1-7,10, 12,
B Rabenko in view of Gaspar §103 14-15. 18-20
o . 1-7,10, 12,
C Rabenko 1in view of Kim §103 14-15. 18-20
. . 1-7,10, 12,
D Rabenko 1n view of Gaspar and Kim §103 14-15. 18-20
E-H Each of Grounds A-D + Lu §103 1_71’ 41-01,5121
Each of Grounds A-H + Klein and
I-P Kim *673 §103 12
Q-X Each of Grounds A-H + Koperda §103 8
Y-FF Each of Grounds Q-X + Johnson §103 9
GG-NN | Each of Grounds A-H + Johnson §103 11,13, 16-17

Demonstrative Exhibit — Not Evidence



Petitioner Fails To Show:

Limitations Not Met

“DOCSIS Controller” All All
DNE & CME in “Separate” “Circuits” with “Completely Partitioned” Functions All All
CME “Configured to Enable [Independent] Upgrades to its Software” All All
“All DOCSIS Functions are Localized” in the CME A-D 2,19
“DOCSIS MAC Processor is an ARM9TDMI-Based RISC Processor” & “DOCSIS Controller I-P 12

is an ARM940-Based RISC Processor”

Demonstrative Exhibit — Not Evidence



Claims Require A “DOCSIS Controller”

a2y United States Patent
Li et al.

(54) ARCHITECTURE FOR A FLEXIBLE AND
HIGH-PERFORMANCE GATEWAY CABLE
MODEM

(75) Inventors: Gorden Y. Li, San Diego, CA (LS},
Yoav Hebron, San Diego, CA (US)

(73) Assignee: Entropic Communications, Inc.

(*) Notice:  Subject to any disclaimer, the term

US.C. 154(b) by 2220 days.

(21)  Appl. No.: 10/675,566

(22) Filed: Sep. 30, 2003

(65) Prior Publication Data

US 2005/0071492 A1 Mar. 31, 2005

(51) Int.ClL
HdL 12/46
(52) US.CL .
(58) Field of Classification Search .................
See application file for complete search history.

(2006.01)

of this
patent is extended or adjusted under 35

«.... 370/401: 700/249
709/249

18. A cable modem system comprising:

adata networking engine implemented in a first circuit that
includes at least one processor. the data networking
engine programmed with sofiware that when executed
by the at least one processor of the first circuit causes the
data networking engine to perform home networking
functions including interfacing with customer provided
eguipment:

a cable modem engine implemented in a second circuit that
includes at least one processor, the second circuit being
separate from the first circuit, the cable modem engine
programmed with sofiware that when executed by the at
least one processor of the second circuit causes the cable
modem engine to perform cable modem functions other
than the home networking functions performed by the

data networking engine, the cable modem functions

including interfacing with cable media, and the cable
modem engine configured to enable upgrades to its soft-
ware in a manner that is independent of upgrades to the
software of the data networking engine, the cable

modem engine including a DOCSIS controller and a

DOCSIS MAC processor, the DOCSIS MAC processor

configured to process downstream PDU packets and

forward the processed packets directly to the data net-
working engine without the involvement of the DOCSIS
controller in order to boost downstream throughput; and

a data bus that connects the data networking engine to the
cable modem engine, wherein the cable modem func-
tions performed by the cable modem engine are com-
pletely partitioned from the home networking functions
performed by the data networking engine.

software of the data networking engine, the cable
modem engine including a DOCSIS controller and a

Demonstrative Exhibit — Not Evidence

Ex. 1001, cl. 18, 1




Petitioner: Rabenko’s Voice And Data Processor (“VDP”) Is The “DOCSIS Controller”

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

COMCAST CABLE COMMUNICATIONS, LLC,
Petitioner,

V.

ENTROPIC COMMUNICATIONS. LLC,
Patent Owner.

Patent No. 8.223.775
Filing Date: September 30. 2003
Issue Date: July 17, 2012
Title: ARCHITECTURE FOR A FLEXIBLE AND HIGH-PERFORMANCE
GATEWAY CABLE MODEM

Inter Partes Review No.: IPR2024-00446

PETITION FOR INTER PARTES REVIEW
UNDER 35 U.S.C. §§ 311-319 AND 37 C.F.R. § 42.100 ef seq.

PETITION FOR INTER PARTES REVIEW

e. [18E]: “the cable modem engine including a DOCSIS
controller and a DOCSIS MAC processor,”

As discussed above i Section VI.A. 1.c, Rabenko's cable modem engine
includes voice and data processor 136/213 ("DOCSIS controller”) and DOCSIS
MAC 134/212 ("DOCSIS MAC processor ). Ex. 1002, 99134-139. Like the
“DOCSIS controller” of the "775 Patent. Rabenko’s voice and data processor

136/213 1s used for processing and transporting voice over packet based networks.

Ex. 1005, [0074], [0085]. [0087]. Rabenko discloses limitation [18E].

Demonstrative Exhibit — Not Evidence




Petitioner: Rabenko’s VDP Processes And Transports Voice Packets “Like The

‘DOCSIS Controller’ Of The ’775 Patent”

PETITION FOR INTER PARTES REVIEW

e. [18E]: “the cable modem engine including a DOCSIS
controller and a DOCSIS MAC processor,”

As discussed above i Section VI.A 1.c, Rabenko's cable modem engine
includes voice and data processor 136/213 ("DOCSIS controller ) and DOCSIS
MAC 134/212 ("DOCSIS MAC processor ). Ex. 1002, 99134-139. Like the
“DOCSIS controller” of the "775 Patent. Rabenko’s voice and data processor
136/213 1s used for processing and transporting voice over packet based networks.

Ex. 1005, [0074], [0085]. [0087]. Rabenko discloses limitation [18E].

Demonstrative Exhibit — Not Evidence Pet., 31; POR, 7-11 I8



Petitioner’s Fallacy: Some Overlap Does Not Suggest Two Things Are The Same

Both carry passengers, but they are not the same thing

Demonstrative Exhibit — Not Evidence POR. 10-11 4



The Claim Requires A “DOCSIS” Controller

B2

US008223775
a2 United States Patent (10) Patent No.: US 8,223,775 B2
Li et al. 5) Date of Patent: Jul. 17,2012
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6,944,706 B2* 92005 Schainetal ...

LA e modem engine including a DOCSIS controller and a

(73) Assignee: Entropic Communications, Inc.

Primary Examiner — Patrice Winder
(*) Notice:  Subject to any disclaimer. the term of this — (74) durorney, Agent, or Firnt — James Sze; Duane Morris
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(57) ABSTRACT

2 v .No.: 5.5 N
21) Appl. No.: 10/675,566 A cable modem em and architecture. A cable modem
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Controlling DOCSIS Functions Makes It A DOCSIS Controller

Controller 116 implements the following DOCSIS (blocks
200-212) functions: MAC management message (MMM)
processing (ranging, registration, UCD, UCC, DCC, DCI This is what makes it
UP-DIS, DSx and BPI+) (functional block 200 of FIG. 2), a DOCSIS controller
IGMP, MAC address learning, classification, US protocol
filtering (functional block 202 of F1G. 2) and CM IP stack and

software downloading. Functional block 204 carries out cable

modem IP/UDP functions, functional block 206 carries out
SNMP, DHCP, TFTP and TOD functionality and functional
block 208 is responsible for cable modem provisioning. Con-
troller 116 also includes a data network engine driver 210 in
communication with data network engine 120 and cable
MAC driver 212.

In addition, in order to minimize the latency and jitter of
voice packets, controller 116 also implements all Packet-

Cable functionality. In FIG. 2, PacketCable functionality is

This is other stuff it
does

Demonstrative Exhibit — Not Evidence POR, 11-14; Sur-Reply, 4; Ex. 1001, 3:26-41 4




Petition's Construction Of “DOCSIS Controller,” Proof That VDP Has Anything To
Do With DOCSIS?

SIMON & GARFUNKEL

¥ 280
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1

Demonstrative Exhibit — Not Evidence POR, 8-11; Sur-Reply, 1 K



Rabenko’s VDP Processes Signals For A POTS Telephone

Rabenko et al.

HomePNA LAN 110 or the POTS telephone 108. If the
packet 1s destined for the POTS telephone, the packet 1s
routed to a voice and data processor 136 for decompression
and depacketization in a manner to be described in greater
detail below. The voice and data processor 136 generates an

DECLARATION OF SAMUEL H. RUSS, PH.D.

analog voice signal from the decompressed signal and
52, Rabenko’s voice and data processor 136 1s not used for any DOCSIS delivers the analog voice signal to the_POTS telephone 108
functionality. Rather, 1t 1s used to process the POTS signals to and from a via the SLIC 109. If the proxy galeway 142 determines that
conventional telephone. Ex. 1005 [Rabenko] Fig. 1b, [0032], [0034], [0045]. . Ay :
. . . yqf" a
Specifically, the voice and data processor receives “packets ___ destined for the ot e -
!
POTS telephone.” “decompress[es] and depacketiz[es]” those packets, and _; - Lk
"
Decsis trome A
“generates an analog voice signal” for the POTS telephone. Ex. 1005 [Rabenko] b o Ot
-
_ ) . . . i 12 ] PoucemacR
[0045]. [0034]. These functions are not DOCSIS functions. Compare id. with Ex. et e =%
1001 [7775] 3:26-38; see Ex. 2009 [Kiaei-Depo.] 63:6-14 (POTS refers to , e
) ) ) i ; POTS telephone
“conventional telephone system that 15 a twisted pawr™ ). 55 '

Demonstrative Exhibit — Not Evidence POR, 15-17; Ex. 2008, 152; Ex. 1005, [0045]



Rabenko’s VDP Is A “Voice DSP,” So, Is A Voice DSP A “DOCSIS Controller”?

a9 United States

12 Patent Application Publication

Rabenko et al. : :
[0011] FIG. 4 is a system block diagram of an exemplary

DSP based voice and data processor;

=
75] The embedded communications software 1s pref-
00 i f is pref:
't erably run on a programmable digital signal processor
[ , - (DSP). In an exemplary embodiment the voice and data
DEU MXU - P processor 260 utilizes a ZSP core from LSI Logic Core ware
| /F | /F MEM [ S GSRY?\INCT . ; library for mid to high end telecommunications applications.
-~ | /F 3 ~ T - zz8 The DSP core may include an internal instruction RAM 262
Sop UNIT = — | HOST |1, MIPS and an internal data RAM 264. The voice and data processor
CORE - iz-r I/F CORE 213 interfaces with the ISB 218 via a DSP/SB interface 266
 INTERRUPT and a peripheral bus 232 via a DSP/PB interface 268.
| -
. INTERRUPT
Pi\fl-:Gh;A ?AAETN? ~ INTERRUPT PCM . AUDIO [0089] An exemplary voice and data processor may be
- HWY /O [HPROCESSING implemented with a programmable DSP software architec-
St | ture as shown in FIG. 4. This architecture includes a high
- Y - = CIRCUIT
LI o — Yol speed DSP 402 with program memory 404, preferably on the
80K b 48K ‘ qoB ] order of about a 80K word SRAM, and data memory 406
SRAM | SRAM A AUDIO - 970 preferably on the order of about a 48K word SRAM. APCM
! VOICE AND DATA PROCESSOH PROCESSOR highway 408 provides the voice and data processor access to
the audio processor optional external audio processing cir-

cuits. A grant synchronizer 410 facilitates upstream trans-
mission. The grant synchronizer 410 signals the DSP 402
that a pending grant is about to arrive at the residential
gateway from the WAN so as to allow the DSP 402 to
synchronize itself to scheduled grants at the residential
gateway. A host interface 412 transfers data, control and
status messages between the DSP 402 and the MIPS core.

Demonstrative Exhibit — Not Evidence Sur-Reply, 8-11; Ex. 1005 [0011], [0075], [0089]



’775: Explicitly Distinguishes

00822377582
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Is Outside Of The Altogether

DEPOSITION OF SAYFE KIAET

A Now, before I answer that on the voice
DSP, in Figure 1 also 1t shows the voice DSP block

Ethernet usB Other CPEs — - -
E‘h:"'“ ”:B fane-A1, powerine, == 119 whach 1s outside of the cable modem engine
] _ ¥ F— that the cable modem engine 1s interfacing with.
DNE (o ] o | E%SQ i _E?z 1920 Would you like me to answer your last
Data Networking Other LAN IF 250, § 254 y 256 § “258 | question now?
Engine 802,11, Prmrting 280 TihE saar, | 262 /
Bruotostn ert ) _... i IJ:LJ wpfCCE T | Q. Yes, plea_*se. _
120 ] A Okay. Ijust wanted to clanfy. I
] notice that voice DSP was also used in -- was
" 208~ 220 228 e clearly shown in that fi out of the cable
DocsstRm?;m“er - -~=B| Voice DSP - \ [ J 1 E 'y e
206 E —
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Sur-Reply, 9-11, 21-24; Ex. 2009, 32: 5-15

Demonstrative Exhibit — Not Evidence



Petitioner’s Explanation For Why Rabenko’s Voice DSP Is A “DOCSIS Controller” When
’775’s Voice DSP Clearly Is Not A DOCSIS Controller?

Demonstrative Exhibit — Not Evidence Sur-Reply, 10-11



Petition’s Failure To Prove Rabenko’s VDP Is A “DOCSIS Controller” Is Fatal

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

CORONER'’S REPORT

COMCAST CABLE COMMUNICATIONS. LLC.
Petitioner,

: CAUSE OF DEATH
.\ ENTROPIC COMMUNICATIONS. LLC.
‘ ‘ Patent Owner.
\M Title: ARCHITECTUI:]E}\F]?EE\;:(L(E:“(;BLIEEL;\ON';)EE}GH-PERFORMANCE . Fai ' Ml’e _to “" ma ke CO\SQ in Pe_ti_tio n"
I~ - ‘ Inter Partes Review No.: IPR2024-00446 ( /n ‘te ll’:g e n‘t B I'O — Sjste ms)

PETITION FOR INTER PARTES REVIEW
UNDER 35 US.C, §§ 311-319 AND 37 C.F.R. § 42.100 ¢f seq

-No construction

-One fallacious argument
-No showing VDP has anything to do with
DOCSIS

-voice DSP clearly not DOCSIS controller
-Unable to resuscitate in reply (Wasica)

Demonstrative Exhibit — Not Evidence Sur-Reply, 1-11



“DOCSIS Controller” Controls One Or More DOCSIS Functions

(10) Patent No.: US 8,223,775 B2
DECLARATION OF SAMUEL H. RUSS, PH.D.

43. As the name “DOCSIS controller” itself indicates. a “DOCSIS Controller ‘116 }II]plE:mE:IlIS the following DOCSIS (blocks
200-212) functions: MAC management message (MMM)
controller” controls DOCSIS functions. “DOCSIS™ stands for “Data Over Cable processing (ranging, registration, UCD, UCC, DCC, DCI,

UP-DIS, DSx and BPI+) (functional block 200 of FIG. 2),
IGMP. MAC address learning. classification, US protocol

44.  The 775 patent’s disclosure relating to the “DOCSIS controller” is filtering (ﬂmﬂmm! block 20; of FIG. 2)and CM _IP stack and
software downloading. Functional block 204 carries out cable

entirely consistent with the plain meaning and further confirms that a “DOCSIS modem IP/UDP tunctions, functional block 206 carries out
SNMP, DHCP, TFTP and TOD functionality and functional

controller” must control DOCSIS functions. The exemplary DOCSIS controller block 208 is responsible for cable modem provisioning. Con-

described in the specification “implements the following DOCSIS (blocks 200-

212) functions™ and then lists several examples of possible DOCSIS functions. EX.

1001 [*775] 3:26-38. These functions may include “MAC management message

Demonstrative Exhibit — Not Evidence POR, 11-13; Sur-Reply, 2-7; Ex. 2008, 1143-44; Ex. 1001, 3:26-35 M



The Institution Decision Misapprehended Patent Owner’s Construction

Patent Owner’s Actual Construction

ID’s Misapprehension

“A ‘DOCSIS controller’ must control at least

one or more DOCSIS functions”

Demonstrative Exhibit — Not Evidence

POR, 11

“we decline to limit the claim term ‘DOCSIS
controller’ to a controller performing the
specific functions identified by Patent
Owner in the ’775 patent Specification.”

D, 14

POR, 13; Sur-Reply, 1-2 JlS]



DECLARATION OF SAMUEL H. RUSS, PH.D.

controller” must control DOCSIS functions. The exemplary DOCSIS controller

described in the specification “implements the following DOCSIS (blocks 200-

212) functions™ and then lists several examples of possible DOCSIS functions. Ex.

1001 [*775] 3:26-38. These functions may include “MAC management message
(MMM) processing .... ICMP. MAC address learning. classification. US protocol
filtering ... and CM IP stack and software downloading.” Id. These are all typical
DOCSIS functions. E.g., Ex. 2011 [DOCSIS-2.0] 7, 16, 286 (describing MAC
management messaging): Ex. 2009 [Kiaei-Depo.] 24:12-27:11 (all functions listed
in blocks 200-212 relate to functions “that are carried out in the DOCSIS
protocol™). Thus, controlling/implementing “DOCSIS functions™ is what makes a
“DOCSIS controller” a DOCSIS controller. The examples provided in the
specification are, in this regard, examples of DOCSIS functions that may be

controlled by the “DOCSIS controller.”

Demonstrative Exhibit — Not Evidence

DOCSIS Functions Listed In ’775 Specification Are Exemplary

(10) Patent No.: US 8,223,775 B2

Controller 116 implements the following DOCSIS (blocks
200-212) functions: MAC management message (MMM)
processing (ranging, registration, UCD, UCC, DCC, DCI,
UP-DIS, DSx and BPI+) (functional block 200 of FIG. 2),
IGMP. MAC address learning, classification, US protocol
filtering (functional block 202 of FIG. 2)and CM 1P stack and
software downloading. Functional block 204 carries outcable
modem IP/UDP functions, functional block 206 carries out
SNMP, DHCP, TFTP and TOD functionality and functional
block 208 is responsible for cable modem provisioning. Con-

POR, 12-13; Ex. 2008, 144; Ex. 1001, 3:26-38




Patent Owner’s Construction Is So Reasonable That Petitioner Had To Change It To Attack It

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

COMCAST CABLE COMMUNICATIONS, LLC.
Petitioner.
V.
ENTROPIC COMMUNICATIONS, LLC,

Patent Owner.

Case IPR2024-00446
Patent 8,223,775

PATENT OWNER RESPONSE

A “DOCSIS Controller” Must Control At Least One Or More

DOCSIS Functions. éu-t onéy -the D OCS‘/S‘ fu

Petitioner’s failure of proof should be more than sufficient to reject the

asserted grounds. If any more were needed, Petitioner’s grounds should further be

r

Entropic

LDIDN'T SAY
THAT. YOU SAID THAT.

nctions that are unrelated to VolP"

Demonstrative Exhibit — Not Evidence

Sur-Reply, 2-7; Reply, 1



Again: Petition Had No Showing That Rabenko’s VDP Performs Any DOCSIS

Functions

PETITION FOR INTER PARTES REVIEW

e. [1S8E]: “the cable modem engine including a DOCSIS 5
controller and a DOCSIS MAC processor,” SIMON & GARFUNKEL

As discussed above i Section VI.A 1.c, Rabenko's cable modem engine
includes voice and data processor 136/213 ("DOCSIS controller ) and DOCSIS
MAC 134/212 ("DOCSIS MAC processor ). Ex. 1002, 99134-139. Like the
“DOCSIS controller” of the 775 Patent. Rabenko’s voice and data processor
136/213 1s used for processing and transporting voice over packet based networks.

Ex. 1005, [0074]. [0085]. [0087]. Rabenko discloses limitation [18E].

Demonstrative Exhibit — Not Evidence Pet., 31; POR, 14-21; Sur-Reply, 11-18 A



Reply: Petitioner Gives No “Limit” To DOCSIS Controller, Effectively Writing It Out

Of The Claim

UNITED STATES PATENT AND TRADEMARK OFFICE
BEFORE THE PATENT TRIAL AND APPEAL. BOARD
COMCAST CABLE COMMUNICATIONS, LLC,
Petitioner,

V.

ENTROPIC COMMUNICATIONS, LLC,

Patent Owner.

Case IPR2024-00446
Patent 8.223.775

PETITIONER’S REPLY TO PATENT OWNER’S RESPONSE UNDER
3J7C.FR §42.23

Demonstrative Exhibit — Not Evidence

PETITIONER’S REFLY TO PATENT OWNER'S RESPONSE - y

evidence does not support the carve-out. Clamm 18 does not recate "DOCSIS

functions™ or limiut the “"DOCSIS controller” beyond that it 1s part of the cable

modem engine and 1s bypassed i order to boost downstream throughput. Ex. 1001,

claim 18; Ex. 1018, 9 8. PO imncorrectly dissociates VoIP (such as 15 implemented

software of the data networking engine, the cable
modem engine including a DOCSIS controller and a
DOCSIS MAC processor, the DOCSIS MAC processor
configured to process downstream PDU packets and
forward the processed packets directly to the data net-
working engine without the involvement of the DOCSIS |
controller in order to boost downstream throughput; and

LITE RETRER LANRL

A
L
S

\

CIMITLES

Reply, 2; Sur-Reply, 3; Ex. 1001, cl. 18 ¥



“No Limit” Construction Contravenes “Presumption” All Claims “Have Meaning”

And “Must Be ... Giv[en] Effect”

software of the data networking engine, “he cable
modem engine including a BOESTS _cont ~d a

= 5\ ) 3

WHERE WE'RE GOING THE
NO RULES!

Rt B e e il s e T e e A e 2 e e A e VTP S
“[A]ll claim terms are presumed to have meaningin a
claim.”

Innova/Pure Water, Inc. v. Safari Water Filtration Sys., 381 F.3d 1111, 1119 (Fed. Cir. 2004)

“Claims must be interpreted with an eye towards giving

effect to all terms in the claim.”
Becton Dickinson & Co. v. Tyco Healthcare Grp., LP, 616 F.3d 1249, 1257 (Fed. Cir. 2010)

e a T L & s e A A v T e Y A 2P T A

Demonstrative Exhibit — Not Evidence Reply, 2; Sur-Reply, 3; Ex. 1001, cl. 18 |



Reply: Rabenko’s VDP Implements VolP/PacketCable Which Are DOCSIS Functions

PETITIONER’S REPLY TO PATENT OWNER'S RESPONSE

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

COMCAST CABLE COMMUNICATIONS. LLC. PO rerterates an incorrect and gerrymandered claim construction that the

Petitioner,

v

“DOCSIS controller” must specifically control DOCSIS functions—but only the
ENTROPIC COMMUNICATIONS. LLC.
Patent Owner.

DOCSIS functions that are unrelated to VolIP, no doubt because Rabenko discloses

its voice and data processor 136/213 (VDP) performing those VolIP-related DOCSIS

PETITIONER’S REPLY TO PATENT OWNER’S RESPONSE UNDER
37 C.FR. §42.23

functions. POR 6-7, 11-14; POPR 7-18. The Board was correct in declining to adopt

1-2. Thus, when VoIP 15 mmplemented in a DOCSIS network, for example, via

PacketCable and as taught by Rabenko. 1t 1s a DOCSIS operation. Ex. 1018, 99 12-

-

15.

Demonstrative Exhibit — Not Evidence Reply, 1-3 &



’775 Distinguishes Between DOCSIS Functions And VolP/PacketCable Functions

(10) Patent No.: US 8,223,775 B2

Another embodiment of the invention is a method for pro-
viding a flexible and partitioned cable modem gateway. Data
and home networking functionality 1s provided by a data
networking engine, and DOCSIS and VoIP functionality 1s
provided by a cable modem engine. The data networking
engine is partitioned from the cable modem engine so that the
data and home networking functionality is completely
decoupled from the DOCSIS and VoIP functionality.

We are not the same

Demonstrative Exhibit — Not Evidence

Controller 116 implements the following DOCSIS (blocks
200-212) functions: MAC management message (MMM)
processing (ranging, regisiration, UCD, UCC, DCC, DCI,
UP-DIS. DSx and BPI+) (functional block 200 of FIG. 2),
IGMP, MAC address learning, classification, US protocol
filtering (functional block 202 of F1G. 2) and CM 1P stack and

software downloading. Functienal block 204 carries out cable
cmm v ol e TTRT TTATY e bl e e el e 1 11 e ANE ol o

In addition, in order to minimize the latency and jitter of
voice packets, controller 116 also implements all Packet-
Cable functionality. In FIG. 2, PacketCable functionality is
represented by functional blocks 220-228. These Packet-
Cable functions include provisioning (block 220), security
and signaling. Functional blocks 222 (voice DSP driver), 224
(streamlined IP/UDP/RTP with classification; PHS, IP/LLC
filtering) and 226 (voice MAC driver) interface with external
voice DSP 119. Additionally MGCP and RTCP functions are
provided by functional block 228.

POR, 13-14; Sur-Reply, 4-5; Ex. 2008 1147-48; Ex. 1001, 2:21-24, 3:26-38, 3:39-47 &



Dr. Russ: DOCSIS And VolIP Are Distinct

DECLARATION OF SAMUEL H. RUSS, PH.D.

47.  VoIP is not a DOCSIS function. Indeed. the DOCSIS specification

does not define or provide for any VoIP functionality. See Ex. 2011 [DOCSIS-

Standard] generallv. There may be DOCSIS networks—such as a typical home
cable television network—that have no VoIP services. Similarly, there may be

VoIP networks—such as a wired ethernet network—that does not use the DOCSIS

protocol. Put simply. DOCSIS and VoIP are simply two different protocols with

different functions.

POR, 13-14; Sur-Reply, 4-5; Ex. 2008 1147-48 |8

Demonstrative Exhibit — Not Evidence



Dr. Kiaei: DOCSIS And PacketCable Are Entirely Different Specifications

DEPOSITICN OF SAYFE KIAET

So, now, based on your understanding
that i1t's the PacketCable protocol they are
talking about, 1s PacketCable and DOCSIS, are they
- L related?
- L A PacketCable has its own specification
. “ on what they are, what 15 the relationship within
) . the PacketCable and DOCSIS mn terms of the
. "1 requirements m the PacketCable, in terms of
Sunercaded votceover IP. and how 1t relates m DOCSIS and 1s
J ;ata-o-r\irac‘—a/ble Ser;::e I:t:rfa;s;:‘rﬁc:tions ll-ged m DDCSI&.
PacketCable has
its own specification
A

PacketCable ™ Multimedia Specification

PKT-SP-MM-101-030627 Operations Support System Interface Specification

ssssss SP-0SSIv2.0-105-040407

Are PacketCable

ISSUED
SPECIFICATION

Demonstrative Exhibit — Not Evidence POR, 13-14; Sur-Reply, 4-5; Ex. 2008 147-48; Ex. 2009, 29:22-30:8 V¥4



Using DOCSIS = Being DOCSIS

Demonstrative Exhibit — Not Evidence Sur-Reply, 5-6 4]



Petitioner: The DOCSIS Specification Mentions Service Flows For VolP/PacketCable

But ... Does Not Argue Rabenko’s VDP Implements DOCSIS Service Flows

PETITIONER’S REPLY TO PATENT OWNER'S RESPONSE

does provide service flows to manage VolP signaling. JId. Y 11-12. More

specifically. the DOCSIS specification provides for dynamically-created Service /ﬂb

R o) S0 WHAT?
Flows. for example. created by an embedded PacketCable Multimedia Termnal o
By 3" NILES DAVIS
Adapter. to manage VolIP signaling. Ex. 2011, 52. The PacketCable™ Multimedia .
Specification describes that the PacketCable project 1s a framework that provides

access to the DOCSIS network mechanisms for IP services such as VoIP. Ex. 1025,

1-2. Thus, when VoIP 1s mmplemented in a DOCSIS network, for example, via

Demonstrative Exhibit — Not Evidence Reply, 3; Sur-Reply, 5-6 VA



Petitioner Identifies One Reference To PacketCable In 300+ Page Specification

\
§

. 3 z PATEF ?' . -‘;‘ (V.{\J. : “‘; N
P NN

DOCSIS Standard

N . 3 g -
1 SR NN W, - O G o o e S 4 - A ]
- r oge y ° : z o o i) R 3 by
Snnarcadad | NV P e S S o
3 sunerseaec — Petitioner’s isolated example SN e i e L S 9
i Data-Over-Cable Service Interface Specifications The DOCSIS 2.0 RFI specification also provides for dynamically created Service Flows. An example could be a
DOCSIS 2.0 e - : -
set of dynamic Service Flows created by an embedded PacketCable Multimedia Termunal Adapter (MTA) to
Operations Support System Interface Specification flows. All dynamic Service Flows must be created using an SCN known to the
ANE SEE R IRSIINL 5 S N NN TR AT BT Ak
3 : PN R »*‘-"’;_'.»j;-,-;._.‘.»\_&: %‘i:{-‘ \\*“\“\::i .’,\";'_\,I',"% ’\7“‘",%.,“«, "’-"r"“ O R
SP-0SSIv2.0-105-040407 ! % Mty g S A
‘1 3 .
1 1
1 ISSUED
SPECIFICATION
: !
3 B
E
Notice t
1 This document Is a cwpﬂm effort undertaken at the direction of
Cable Television Laboratories, Inc. for the benefit of the cable industry In
| general. Nelther CableLabs nor any member comgany Is responsitle for
any latlity of any nature whatsoever resulting from or arising out of use
| or rellance upon this specification by any party. This document s
TuMIshed on an “AS IS° Dasis and nefner C3DIeLabs nor its members
provigas any representation of wamanty, axpress or Implisd, ragarding
It5 Atcuracy, completensss, or TNess for 3 particular purposs.
i & Copynght 1933-2004 Cabée Television Laboratorias, Inc.
Al rignts resenved.

At N
@’%‘”&ﬂm
2 ar A i,

Demonstrative Exhibit — Not Evidence



PacketCable May Use DOCSIS; It Is Not DOCSIS

- DOCSIS Standard

] -] - z : : i
i Sunerseded _
1 Data-Over-Cable Service Interface Specifications The DOCSIS 2.0 RFI specification also provides for dynamically created Service Flows. An example could be a
Docsis20 set of dynamic Service Flows created by an embedded PacketCable Multimedia Terminal Adapter (MTA) to
Operations Support System Interface Specification | manage VoIP signaling and media flows. All dynamic Service Flows must be created using an SCN known to the
SP-OSSIv2.0-105-040407 r
1 ISSUED

SPECIFICATION

Notice

This gocument |5 3 cooperative effort undertaken at the direction of
Cable Television Laboratories, Inc. for the benefit of the cable industry in
general. Neler CableLabs nor any member company Is responsitie for
any liablity of any nature whatsoever resulting from or arising out of use
or rellance upon this specification by any party. This document s
TAMISNED ON 3N “AS 15" Dasls and Nelner CADIELans Nor Its Mempers
provises any reprasentation of wamanty, axpress or Implied, raganding
it5 accuracy, completensass, or finess for a particular purpose.

& Copynght 1933-2004 Cabée Television Laboratorias, Inc. f
All rigts reserved.

five Exhibit — Not Evidence Sur-Reply, 5-6; Ex. 2011, 52 €2l




Untimely Reply Argument: Rabenko’s VDP Includes Proxy Gateway And

MTA Call Client

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

COMCAST CABLE COMMUNICATIONS. LLC.

Petitioner,

v

ENTROPIC COMMUNICATIONS. LLC.
Patent Owner.

Case IPR2024-00446
Patent 8.223.775

PETITIONER’S REPLY TO PATENT OWNER’S RESPONSE UNDER
37 C.FR. §42.23

PETITIONER’S REPLY TO PATENT OWNER’S RESPONSE

k

cable head end.” Pet. 31, 21-26; Ex. 1005, [0074]. Furthermore. Rabenko describes
that the MTA call client (located within the VDP) provides all signaling required to
support voice over the DOCSIS network and “receives and mediates call-signaling

information between the DOCSIS network and a PSTN.” Ex. 1005, [0097]-[0098].

r

L
33 (emphasis added) Sinularly. Rabenko describes that the “proxy gateway
functions can be implemented n the voice and data processor and can include MTA
call client 520. Ex 1005, [0097]. Fig. 5b. MTA call client 520 implemented in the
VDP includes “SNMP logic 540, “DHCP logic 542, and “TFTP logic 546" Ex.
1005, [0103]0105]. Fig. 5b. Therefore. even according to PO’s flawed
construction of “DOCSIS controller.” Rabenko™s VDP still teaches 1t. Ex. 1018, 9

26.

Demonstrative Exhibit — Not Evidence

pt'm\‘“
%ﬂﬂl‘lﬁ“.

DIEFERTYY

Reply, 5, 7-8; Sur-Reply, 11-13 [#4



But, The Petition Relied On The Proxy Gateway Being “Implemented By The

[MIPS] Core,” Not The VDP
Petition Petitioner’s Reply

“Rabenko describes that the ‘proxy gateway
functions can be implemented in the voice
and data processor’ and can include MTA
call client 520.”

Pet., 25 Rep[y, 1

“Cable modem functions implemented by the
proxy gateway 142 would be implemented
by [MIPS] core 228 using software.”

Sur-Reply, 11-13 EE8;

Demonstrative Exhibit — Not Evidence



Petitioner’s Reply Theory Is Untimely

AA I Ny AV AT N A i Yy ey Y L A At Yy~ My i A A Yy iy i ey

“We also are unpersuaded by [petitioner]’s attempts to cure the
petition’s deficiencies in its subsequent briefing to the Board and to

us. ... Rather than explaining how its original petition was correct,
[petitioner]’s subsequent arguments amount to an entirely new
theory of prima facie obviousness absent from the petition. Shifting
arguments in this fashion is foreclosed by statute, our precedent, and
Board guidelines.”

A Ay Vb Ny e A i Yy ey ! L A A Yy AN ] M A A Yy ey iy i ey

Wasica Fin. GmbH v. Cont’l Auto. Sys., Inc., 853 F.3d 1272, 1286-7 (Fed. Cir. 2017)

Demonstrative Exhibit — Not Evidence Sur-Reply, 11-13 &



Rabenko’s Fig. 5b: MTA Call Client Is Separate From, Not In The VDP

Rabenko et al.

534
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N Loen |
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pNA+ Networking
Subsystem of pSOS
®------ P Callback functions FlG Sée

Legend:
»  Direct function calls

1

Reply, 14-18 8

ive Exhibit — Not Evidence



Dr. Kiaei In Reply: Relied Upon Fig. 5b To Demonstrate Proxy Gateway And MTA

Call Client Are Part Of VDP, But Could Not Answer Questions About It

DECLARATION OF DE. SAYFE KTAEI IN SUPPORT OF PETITIONER'S DEPOSITION OF SAYFE KIAET
EEPLY TO PATENT OWNER’'S RESPONSE MS. WOO: Q. Oh, Ibelieve earlier I asked
about the MIPS core. Now, I'm specifically asking about
fiunctionality.” Ex. 1001, 3:33-35 (emphasis added). Similarlv, Rabenko describes the voice and data processor. 5o same guestion. Where

15 the volce and data processor depacted 1o Figure 57
that the “proxy gateway functions can be implemented in the veice and data
THE WITHESS: Again, I have to sit down and do

a lot more analy=is on that before I can answer vou,

1002, T108. MTA call client 520 implemented in the VDP includes “SNMP logic and, as I za1d before when I was mentioming about what
I've told vou up above, 15 3b 15 the exemplary
embodiment for the embedded software 1n the application
laver, et cetera. 5o I did not go through the analy=is
of that, and mov answer 1= the same. I need a lot more

|1:imetnbeablemanswer'_'.rm.

processor and can include MTA call client 520. Ex. 1003, [0097], Fig. 5b; Ex.

Per 5b, the MTA Where is the How would
call client is in VDP in
the VDP. Figure 5b?

Demonstrative Exhibit — Not Evidence Sur-Reply, 16; Ex. 1018, 126; Ex. 2015, 16:16-17:10 SIS



Rabenko Suggests MTA Call Client Is A Part Of The MIPS Core, Not The VDP

Rabenko et al.

=3
'k\
>y
cations laver. Referring to FIG. 5b, the apphcations layer
includes an MTA call client 520 which provides overall
conirol. A host application programming interface (HAPI)
522 provides a soltware messaging interface between the
~_ MIPS core 228 in the residential gateway (see FIG. 2) and
T EEe the woice processor DSP. The HAPI 522 facilitates the
. issuing of commands from the MIPS core to the voice
3 processor DSP as well the sending of events from the voice
processor DSP to the MIPS core. In addition, the applica-
sodo
pMNA + Networking .
Sumsmnr PSGS ..
o @ *  Callback functions FlG Se

P . -
Direct function calls

Demonstrative Exhibit — Not Evidence Sur-Reply, 15-16; Ex. 1005, Fig. 56, [0097]



Petitioner Failed To Prove Rabenko’s VDP Is A DOCSIS Controller

No proof in Petition: logical fallacy
Petition
Rabenko’s VDP = '775: voice DSP #
voice DSP DOCSIS controller
'775’s voice DSP
outside CME Plain meaning

Petitioner attacks *775: DOCSIS #
strawman VolP/PacketCable

No VDP DOCSIS Reply theory
function shown contradicts Petition

Demonstrative Exhibit — Not Evidence POR, 6-21; Sur-Reply, 1-18 [sis]



Petitioner’s DOCSIS Controller Argument Collapses On Every Front

»  Petition:
» does not explain what Rabenko’s VDP has to do with DOCSIS
»  no showing VDP performs DOCSIS functions
» Petition does not construe “DOCSIS controller”

» Rabenko’s VDP:

» isavoice DSP, but’775 indicates voice DSP # “DOCSIS controller” and voice DSP not
even in CME

» just processes signals for a POTS telephone

> Reply:

» contends “DOCSIS controller” has no limit, contravening construction principles
»  Untimely, failed arguments:
» places proxy gateway in VDP but Petition placed in MIPS core

»  MTA call client, not mentioned in Petition, is separate from VDP

Demonstrative Exhibit — Not Evidence POR, 6-21; Sur-Reply, 1-18 R34



Petitioner Fails To Show:

Limitations Not Met

“DOCSIS Controller” All All
DNE & CME in “Separate” “Circuits” with “Completely Partitioned” Functions All All
CME “Configured to Enable [Independent] Upgrades to its Software” All All
“All DOCSIS Functions are Localized” in the CME A-D 2,19
“DOCSIS MAC Processor is an ARM9TDMI-Based RISC Processor” & “DOCSIS Controller I-P 12

is an ARM940-Based RISC Processor”

Demonstrative Exhibit — Not Evidence 40



The Claims Require A DNE And CME In Separate Circuits With Functions That Are

Completely Partitioned

18. A cable modem svstem comprising:
a data networking engine implemented in a first circuit that

+» United States Patent 111c]}1des at least one processor, the data networking > DNEIna f| rst circult
Liet al. engine programmed with sofiware that when executed
— —
() ARCHITECTURE FOR A FLEXIRLE AND by the at least one processor ol the Iirst circuit causes the
HIGH-PERFORMANCE GATEWAY CABLE - . -
voDEM data networking engine to perform home networking
20 I S ebran, Son Dicgo CA (U3) functions including interfacing with customer provided

(73) Assignee: Entropic Communications, Inc. W ] I ] n]nﬁn‘[-

(*) Notice:  Subject to any disclaimer, the term of 1l

patent s suended or atsed mier 8 CAble modem engine implemented in a second circuit that

US.C. 154(b) by 2220 days. . . . .
(1) Apsl Yo 10675566 ' includes at least one processor, the second circuit being > CME in a secon d circuit se pa rate fro m f| rst
() Pk Sep. 30,2003 separate from the first circuit, the cable modem engine
© us 2005-'(]07]-'1‘;:‘:1"“"“:\;:::II,‘;:JS pmgrdﬂlnl “I] 1 S('} ""l'ar-e ]H- W m exwll :'r ]'e .d
6 o least one processor of the second cireuit causes the cable
HdL 12/46 (2006.01) + ~ +
(D) USQL v SUAL OO modem engine to perform cable modem functions other

See application file for complete search history.

than the home networking functions performed by the
data networking engine, the cable modem functions
including interfacing with cable media, and the cable
modem engine configured to enable upgrades to its soft-
- 7 = ware in a manner that is independent of upgrades to the
L[S software of the data networking engine, the cable
o — modem engine including a DOCSIS controller and a

l;

DOCSIS MAC processor, the DOCSIS MAC processor
configured to process downstream PDU packets and
forward the processed packets directly to the data net-
working engine without the involvement of the DOCSIS

200
_
e
18

. controller in order to boost clownstruam throug}lput; and
I ‘ ca]e moem engne, wheren th ca]e modem func- > C M E a nd D N E fU nctio ns com p letely pa rtItIO ned

tions performed by the cable modem engine are com-
pletely partitioned from the home networking functions

L [l CE 1) C ala NeTWOorking cigine

Demonstrative Exhibit — Not Evidence Ex. 1001, cl. 18, 1



’775: Clearly Discloses Separate, Partitioned CME and DNE

S US 8,223,775 B2

USB (80211, Pcwilm etc.)

(57) ABSTRACT

3* !%ﬁ!

E‘H‘Iwﬂﬂ
..552

. | 250-.\ 254 256 : 120 A cable modem system and architecture. A cable modem

260 w262 j engine performs all cable modem functions, and a data net-
I =Rl  perfo .
working engine performs all data and home networking func-
[ tions. The cable modem engine is completely partitioned
208~ —220 228 119 from the data networking engine. DOCSIS and VoIP func-

130 _ o e | | et L tionality 1s implemented in the cable modem engine. The
{ i ose VoIP functionality may be in accordance with the Packet-

vided by the data networking engine may be in accordance
with the CableHome specification.

222
Vous DEP
: Dgear
\ f 1206—-\1 3 224 Cable specification. The data networking functionality pro-
ProrRT
Comtenn

ACE }—— —

Functional Partitioning. Cable modem 100 completely par-
titions data networking functions (advanced bridging/rout-
110 ing, NAT/firewall, VPN, web server and CableHome appli-
1 cations) from DOCSIS cable modem functionality. This is
S 1 I : 1\212 226 j accomplished by localizing data networking functions in the
data networking engine processor and localizing cable
uAC DS — MAC US modem functions in the cable modem engine processor. Addi-
tionally, PacketCable VoIP functionality (embedded MTA) is
L Y s implegented within cable modem engtiyngz 110 to address ‘ghe
I m::r_ | facts that embedded MTA is closely coupled with cable
3 112 modem MAC services and that the latency and jitter of voice

M packets needs to be minimized.

POR, 2-4, 21-23; Sur-Reply, 18-19; Ex. 1001, Fig. 2, Abstract, 4:13-24 ¥

Demonstrative Exhibit — Not Evidence



’775: Separation And Functional Partitioning Is Critical Aspect Of Patented

Inventions

Demonstrative Exhibit — Not Evidence

l_\|

AE

Flexiblity. The architecture of the gateway cable modem
should be flexible enough to allow independent software
development and field-upgrade of gateway value-added ser-
vices and basic DOCSIS cable modem services. From a
development standpoint, the architecture should facilitate dif-
ferent software-partnering models, including all in-house.
software components licensing, and OEM vendor-differenti-
ating design. From a multiple system operator (MSQO) per-
spective, it 1s highly desirable to be able to independently
provision, maintain and upgrade revenue-producing gateway
services and basic broadband access services.

Performance. The gateway cable modem should be able to
support a large number of simultaneous data application ses-
sions originated from/terminated on multiple CPE (customer
provided equipment) devices. VolIP applications must not be
adversely impacted by an concurrent data applications, and
the data path for voice packets must be optimized to minimize
delay and jitter.

Cost. The gateway cable modem chip should have a small
incremental hardware cost/functional increase relative to
stand-alone cable modem chips.

Sotftware Re-Use. It should be possible to carry over exist-
ing cable modem software to the new gateway cable modem
without major changes. The existing software running on
network processors should be easily portable to run on the
gateway platform without major adaptation.

The present invention provides a gateway cable modem
architecture that meets all of these objectives.

POR, 2-4, 21-23; Sur-Reply, 18-19; Ex. 1001, Fig. 2, 1:30-55 [



Petition: Conclusory Assignment Of Rabenko Elements To First Circuit And

Second Circuit

PETITION FOR INTER PARTES REVIEW

As described above in Section VI.A.1.b, HomePNA controller 138 can be a
fully integrated MAC/PHY device. Ex. 1005, [0080]. As shown in Fig. 1b above,
Rabenko discloses that DOCSIS MAC 134/212 (blue), proxy gateway 142, and
voice/data processor 136/213 (red) (“second circuit”) are separate components from

HomePNA controller 138 and AFE 226 (“first circuit™). Ex. 1005, Fig. 1b.

Demonstrative Exhibit — Not Evidence Pet., 23; POR, 23-37; Sur-Reply, 19-20



Rabenko Never Mentions A DNE Or A CME, Much Less Ones In Separate, Partitioned Circuits

US 20020006137A

(9 United States

2 Patent Application Publication (o) Pub. No.: US 2002/0006137 Al
Rabenko et al. (43) Pub. Date: Jan. 17, 2002
54§ ‘OR § ; /203,057, filed on May 8, 2000. Non-provisional of
OICE C| S provisional spplication No. 60/214,932, filed on Jun
) 29, 2000.
atthew J. Focher, Moui

Publication Classification

(51) Int.C17
(52) US.CI

dence Address:

PARKER & HAI 7 ABSTRACT

s COLORADO BOULEVARD . ) ’
: A communications system is configured with a plurality of
DRI OOk 63 e media terminal adapters, a telephone line, and a gatew
NA; CA910S (US) configured to exchange voice and data packets between o
1 No:  09/851,722 i tatinied] Sy
Appl. No. 4 clephone cmphasized that this absiract is provides
Filed: May 8, 2001 y with the rulcs requiring an abstract which wil

r or other reader to quickly ascertain the
Related U.S. Application Data subject matter of the technical disclosure. 1t is submitted
with the understanding that it will not be used to interpret or
Non-provisional of provisional application No.  limit the scope or the meaning of the claims.

Demonstrative Exhibit — Not Evidence POR, 23-33; Sur-Reply, 19-20 S



Unlike 775, Rabenko’s Figures Do Not Suggest A DNE & CME In Separate, Partitioned Circuits

*775: clear disclosure of
separate, partitioned circuits
Other CPEs M'*’E (O[PETZ(E?:\‘L) (o?stzé’;ﬁ‘m FL*f“ }“‘a"‘ﬂ #1462

Rabenko: not so much
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Demonstrative Exhibit — Not Evidence POR, 21-37; Sur-Reply, 18-19; Ex. 1001, Fig. 2; Ex. 1005, Figs. 1b, 2




Petitioner Arbitrarily Assigns Elements To DNE & CME
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Rabenko’s VDP: Not Directly On Internal Bus And Connected Through Interfaces

o /4.

- L3 TSl I e P [0075] The embedded communications software is pref-
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Demonstrative Exhibit — Not Evidence Sur-Reply, 23-24; Ex. 1005, Fig. 2, [0075]



Petitioner’s Addition Of VDP To CME Is Arbitrary
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trative Exhibit — Not Evidence POR, 29-32, 36; Sur-Reply, 22-24; Ex. 1005, Fig. 2 K4



Petitioner’s Gerrymandered CME Is Unsupported
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Demonstrative Exhibit — Not Evidence POR, 33-36; Sur-Reply, 22-24; Ex. 1005, Fig. 2 sl



Petitioner Relies Heavily Upon A Comparison Of The ’775’s Figure 1 And

Rabenko’s Figure 1b
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Demonstrative Exhibit — Not Evidence Pet., 37; Reply, 14-16; Sur-Reply, 20 Bk



Petitioner Does Not Give A Colorable Reason Why Rabenko’s VDP Would Be In
The CME

Demonstrative Exhibit — Not Evidence POR, 29-32, 36; Sur-Reply, 22-24 B&¥4



Again, Rabenko’s VDP Is A Voice DSP

a9 United States

12 Patent Application Publication

Rabenko et al. : :
[0011] FIG. 4 is a system block diagram of an exemplary

DSP based voice and data processor;

=
0075] The embedded communications software is pref-
P
't erably run on a programmable digital signal processor
[ , - (DSP). In an exemplary embodiment the voice and data
DEU MXU - P processor 260 utilizes a ZSP core from LSI Logic Core ware
| /F | /F MEM [ S GSRY?\INCT . ; library for mid to high end telecommunications applications.
-~ | /F 3 ~ T - zz8 The DSP core may include an internal instruction RAM 262
Sop UNIT = — | HOST |1, MIPS and an internal data RAM 264. The voice and data processor
CORE ~ i2-r _1/F CORE 213 interfaces with the ISB 218 via a DSP/ISB interface 266
 INTERRUPT and a peripheral bus 232 via a DSP/PB interface 268.
| -
. INTERRUPT
Pi\fl-:Gh;A ?AAETN? ~ INTERRUPT PCM . AUDIO [0089] An ch:mplary voice and data processor may be
- HWY /O [HPROCESSING implemented with a programmable DSP software architec-
Jo4 I _ _ CIRCUIT ture as shown in FIG. 4. This architecture includes a high
! /,_ o Y — Yol speed DSP 402 with program memory 404, preferably on the
80K b 48K ‘ qoB ] order of about a 80K word SRAM, and data memory 406
SRAM | SRAM A AUDIO - 970 preferably on the order of about a 48K word SRAM. APCM
! VOICE AND DATA PROCESSOH PROCESSOR highway 408 provides the voice and data processor access to
the audio processor optional external audio processing cir-

cuits. A grant synchronizer 410 facilitates upstream trans-
mission. The grant synchronizer 410 signals the DSP 402
that a pending grant is about to arrive at the residential
gateway from the WAN so as to allow the DSP 402 to
synchronize itself to scheduled grants at the residential
gateway. A host interface 412 transfers data, control and
status messages between the DSP 402 and the MIPS core.

Demonstrative Exhibit — Not Evidence Sur-Reply, 8-11; Ex. 1005 [0011], [0075], [0089]



*775: Voice DSP Is Not A DOCSIS Controller And Is Outside Of The CME Altogether

US 8,223,775 B2
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Sur-Reply, 9-11, 21-24; Ex. 1001, Figs. 1, 2 IS

Demonstrative Exhibit — Not Evidence



Petitioner’s Expert Agrees: The “775’s Voice DSP Is Outside the CME

Ethernet usse

Data Networking
Engine

=== QOther LAN I/F

{802.11, Powerline,
Bluatooth, etc.)

120 DEPOSTITION OF SAYFE EKIAET The voice DSP iS clearly
... out of the cable modem

A Now, before I answer that on the voice

pocsisconvater (1L rem——ey 119 DsP. in Figure 1 also it shows the voice DSP block
F 119 which 1s outside of the cable modem engine
M6 that the cable modem engine 1s interfacing with.

Would vou like me to answer yvour last
question now?

Q. Yes, please.

A Okay. Ijust wanted to clanify.
notice that voice DSP was also used in - was
clearly shown in that fisure out of the cable
modem.

DOCSIS MAC
Processor
(ARM#2)

14— <@

aulbug wapo 2iqen

112
dat

anmemmreersss | Upstream data

110

------ voice

_— control

Sur-Reply, 9-11, 21-24; Ex. 2009, 32: 5-15; Ex. 1001, Fig. 1

Demonstrative Exhibit — Not Evidence



Apples-to-Apples Comparison: Petitioner Would Have You Believe A Voice DSP—
That Is External To The CME—Is A DOCSIS Controller

. 2 | '
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Demonstrative Exhibit — Not Evidence Sur-Reply, 9-11, 21-24; Ex. 1001, Fig. 1; Ex. 1005, Fig. 1b




Petitioner Failed To Prove Rabenko Discloses Separate, Functionally Partitioned

CME And DNE

Petition: conclusory
assertion

’T75: clear DNE/CME |Rabenko: No CME/DNE
partition concept or division

’775’s voice DSP *775: voice DSP #
outside CME DOCSIS controller

VDP on island VDP arbitrarily
lumped into CME

Demonstrative Exhibit — Not Evidence

Sur-Reply, 18-24 IsY4



Petitioner’s CNE/DNE Argument Fails At Every Step

Unlike the '775, Rabenko identifies no CME or DNE

Alleged circuits are gerrymandered, ipse dixit
identifications

Rabenko’s VDP is labelled as being in CME even
though it is on an island

Petitioner includes VDP in CME even though itis a
voice DSP and the '775’'s voice DSP is clearly N
outside the CME

processor

Demonstrative Exhibit — Not Evidence POR, 6-21; Sur-Reply, 1-18 [sts]




Petitioner Fails To Show:

Limitations Not Met

“DOCSIS Controller” All All
DNE & CME in “Separate” “Circuits” with “Completely Partitioned” Functions All All
CME “Configured to Enable [Independent] Upgrades to its Software” All All
“All DOCSIS Functions are Localized” in the CME A-D 2,19
“DOCSIS MAC Processor is an ARM9TDMI-Based RISC Processor” & “DOCSIS Controller I-P 12

is an ARM940-Based RISC Processor”

Demonstrative Exhibit — Not Evidence 59



A CME “Configured To Enable [Independent] Upgrades To Its Software”

[
18. A cable modem system comprising:
adata networking engine implemented in a first circuit that
+» United States Patent 111c]}1des at least one processor. the data networking
Liet al. engine programmed with sofiware that when executed
(5%) ARCHITECTURE FOR A FLEXIBLE AND by the at least one processor of the first circuit causes the
HIGH-PERFORMANCE GATEWAY CABLE - . -
voDEM data networking engine to perform home networking
) I S ebran, Son Dicgo CA (U3) functions including interfacing with customer provided
(73) Assignee: Entropic Communications, Inc. equiplnen‘[;

i eeded or siwed w33 A cable modem engine implemented in a second circuit tl

US.C. 154(b) by 2220 days.

T inchudes at least one processor, the second circuit bei IIICI'lelllg ]IltEI'fﬂClIlg Wlth cable IIl'Efdla, Ell]d the cable
(22) Viled:  Sep.30,2003 separate from the first Cil‘Cllit, the cable modem El‘lgi modem Engiﬂe Cnnﬁgured tD enable upgmd&s 'l'D its S-th'

“ prior publleion bas programmed with software that when executed by the

o least one processor of the second circuit causes the ca ware 11 a manner that is i]]dependeﬂt of up@’ades 1o the

(51) Int.Cl.
HO4L 12/46 (2006.01) + . +
(D USCL o STUML 09240 modem engine to perform cable modem functions ot tw : :
St e i than the home networking functions performed by t Sﬂftware Gf the dﬂtﬂ NEeWwor k]ng englne? the Cﬂble

data netwo : engine. the cable modem functions

modem engine configured to enable upgrades to its soft-
ware in a manner that is independent of upgrades to the

software of the data networking engine, the cable
[
i DOCSIS MAC processor, the DOCSIS MAC processor
ome | configured to process downstream PDU packets and
e [ forward the processed packets directly to the data net-
|—;J = working engine without the involvement of the DOCSIS
controller in order to boost downstream throughput; and
— woco a data bus that connects the data networking engine to the

cable modem engine, wherein the cable modem func-
tions performed by the cable modem engine are com-
pletely partitioned from the home networking functions
performed by the data networking engine.

Demonstrative Exhibit — Not Evidence Ex. 1001, cl. 18, 1




Independent Software Upgradeability Is A Key Aspect Of The Claimed Inventions

DECLARATION OF SAMUEL H. RUSS, PH.D. US 8,223,775 B2

97.  The claims require that the CME be “configured to enable upgrades Flexiblity. T!le architecture of the gateway cable modem
should be flexible enough to allow independent software

development and field-upgrade of gateway value-added ser-

to ifs software 1n a manner that 1s independent of upgrades to the software of the : ; ;
vices and basic DOCSIS cable modem services. From a

data networking engine.” Ex. 1001 [*775] cls. 1, 14, 18. This feature allows for development standpoints the architectEJre shc.)uld faci}itatedif—
ferent software-partnering models, including all in-house,

software components licensing, and OEM vendor-differenti-
ating design. From a multiple system operator (MSO) per-
spective, it 1s highly desirable to be able to independently
provision, maintain and upgrade revenue-producing gateway
services and basic broadband access services.

flexibility so that upgrades can be implemented with minimum impact on the

overall system. /d., 4:10-57. Specifically, independent upgradability of the

software of the DNE and CME 1s “highly desirable” because it allows the system
to “independently provision, maintain and upgrade revenue-producing gateway

services and basic broadband access services ... with minimum mmpact on the

cable modem.” 7d., 1:37-1:40.
Demonstrative Exhibit — Not Evidence POR, 4, 44-45, 49; Sur-Reply, 28; Ex. 2008, 197; Ex. 1001, 1:30-40 X




Petitioner’s First Theory:
Via Replacing Hardware

Rabenko-Kim Teaches Independent Software Upgrades

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

COMCAST CABLE COMMUNICATIONS, LLC,
Petitioner,

V.

ENTROPIC COMMUNICATIONS. LLC.
Patent Owner.

Patent No. 8.223.775
Filing Date: September 30. 2003
Issue Date: July 17, 2012
Title: ARCHITECTURE FOR A FLEXIBLE AND HIGH-PERFORMANCE
GATEWAY CABLE MODEM

Inter Partes Review No.: IPR2024-00446

PETITION FOR INTER PARTES REVIEW
UNDER 35 U.S.C. §§ 311-319 AND 37 C.F.R. § 42.100 ef seq.

PETITION FOR INTER PARTES REVIEW

Kim teaches that its residential gateway 1s “modular-type” such that the
HomePNA controller and the ADSL controller are partitioned and can be

independently upgraded:

Further, even when improving the performance of
HomePNA controller or ADSL controller, the modular-
type home gateway system maintains the system controller
of the home gateway and replaces either the HomePINA
controller or the ADSL controller, thereby improving the

the user. Ex. 1007, [0002]-[0008]. Thus, it would have been obvious to a POSITA
to use Kim’s technique of enabling the independent updating of its partitioned
controllers to improve Rabenko in the same way by configuring Rabenko’s separate

components to be similarly independently updateable. 7d.

Demonstrative Exhibit — Not Evidence

Pet., 28-31



Kim Teaches Replacing Alleged DNE Components...Not CME Components

a9 United States

12y Patent Application Publication
Kim et al.

89. Kim involves replacing modular pieces of hardware potentially a conventional outdoor telephone line. The HomePNA con-
troller and the ADSL controller are modular type controllers

having PCMCIA (Personal Computer Memory Card Inter-
national Association) interface. To improve the performance
of the HomePNA controller or the ADSL controller, a
system controller of a home gateway device is not changed,
but either the modular-type HomePNA controller or ADSL
controller is replaced, thereby improving the total perfor-
mance of the home gateway device.

DECLARATION OF SAMUEL H. RUSS, PH.D.

associated with a DNE, not the CME. Specifically. Kim teaches potentially
replacing a modular HomePNA controller (allegedly a part of a DNE) and a

modular ADSL controller (which has nothing to do with a DNE or a CME). Ex.

1007 [Kim] [0001] (“either the modular-type HomePNA controller or ADSL
controller 1s replaced, thereby improving the total performance of the home
gateway device.”), [0008] (similar), [0026] (similar). Thus, Kim’s teachings do

not relate to the components comprising the CME and suggest nothing with respect

w:_.|. H .

&l Lt e
t lleged CME. . e
0 Ay ATEES " THEY'RE DIGGING IN THEWRONG PLACE.

Demonstrative Exhibit — Not Evidence POR, 39-40; Sur-Reply, 25-26; Ex. 2008, 1189; Ex. 1007, [0001] K]



That One Thing Is Replaceable Does Not Suggest Another Thing Is

Now try this
one

£

Demonstrative Exhibit — Not Evidence Sur-Reply, 25-26 R



Petitioner’s Explanation Of How Rabenko Teaches An Independently
Upgradeable CME?

SIMON & GARFUNKEL

Y N
nt . )
Co v

‘! .
1

Demonstrative Exhibit — Not Evidence POR, 40; Sur-Reply, 26 K8



Replacing “Detachabl[e]” Components Does Not Suggest Replacing A Portion Of

A “Highly Integrated” Circuit
a9 United States

a9 United States o (2 Patent Application Publication
a2 Patent Application Publication Rabenko et al
Kim et al. .
[0050] An exemplary embodiment of the residential gate-
way is shown schematically in FIG. 2. The described
[{"}14] Whﬂrﬁiﬂ Ih'ﬂ HGmﬂPNA c{)ﬂlrﬂl]er a'ﬂd the ADSL ﬁxemplar}r Emb()dimeut ma},r provide} a hi_gh]},r iﬂtegrated
controller formed as a modular type are detachably con- solution implemented in a single chip that is compliant with
nected to the system controller through a predetermined the Data Over Cable Service Interface Specification (DOC-
interface, and provides a bridge function between a home SIS). DOCSIS was developed to ensure that cable modem
network and an access network. - - : pe

COMCAST

Sur-Reply, 25-26; Ex. 1004, [0050]; Ex. 1007, [0014]; see also POR, 40 K¢

Demonstrative Exhibit — Not Evidence



Kim’s Only Mentions Of Software: A “Software Reset Signal”

FIG. 4 a9 United States
a2 Patent Application Publication
Kim et al.
o Flash AOM
- a rFSS ] control signal
s Pl data | Flash ROM(112)
. latch signal b [0048] A clock generator 115 generates a system clock,
CPU data Sychronous and transmits the system clock to the CPU 111. A system
ouen signal reset part 116 generates a power starting reset signal, a
slot A card | synehronous hardware reset signal, and a software reset signal, and
enabling signal CPU data DRAM(113) ) E )
| 3 transmits them to the CPU 111.
2
Non-volatile
E?@?Eé card | SRAM control
enabling signal | = signal
' > CPU data non-volatile
CPU control < l SRANCT14)
signal ¢
PCUCIA slot A system clook | gqek
ggggl?ﬁtput ! generator (115)
,g 5gna Power starting
2 - reset signal
PCMCIA siot B
card output Harcware reset
enabling signal signal Systenm
, reset part(116)
P Software reset
CPU state signal signal

Demonstrative Exhibit — Not Evidence




No Evidence Kim Teaches Upgrading Or Replacing Software

Demonstrative Exhibit — Not Evidence POR, 41; Sur-Reply, 26-27 RS



Even If New Hardware Results In New Software, The Claims Require A CME

“Configured To Enable [Independent] Upgrades To Its Software”

DECLARATION OF SAMUEL H. RUSS, PH.D.

93. Moreover, the limitations requires “cable modem engine

configured to enable upgrades to its software.” In other words, the claim requires

that cable modem engine hardware—whose software is being upgraded—itself be

configured to enable such an upgrade. The limitation does not merely require a

Demonstrative Exhibit — Not Evidence POR, 41-43; Sur-Reply, 27-28 K34



Replacing A CME Does Not Teach Or Suggest A CME “Configured To Enable Upgrade

To lts Software”

Demonstrative Exhibit — Not Evidence

CME CONFIGURED TO ENABLE
UPGRADES TO ITS SOFTWARE 7

1. Unbolt CME : 4. Declare:
from system Cllae “Upgrade achieved!”

&

(comes with
softwarel)

POR, 41-43; Sur-Reply, 27-28 |48



Replacing Hardware Is Different From Upgrading “lts” Software

DECLARATION OF SAMUEL H. RUSS, PH.D.
95.  Moreover, Petitioner’s proposed combination at most amounts to
replacing software. But replacing software via new hardware results in new

software on new hardware, not “upgrades to its software.” I also do not see any

UPGRADE SOFTWARE
(= )

Upgrade Software Replace Hardware

Demonstrative Exhibit — Not Evidence POR, 41-43; Sur-Reply, 27-28 Al



'775: Teaches Third-Party Software Upgrades Via Software-Partnering And Licensing

Models; Not Replacing Hardware

US 8,223,775 B2

Flexibility. Since the data networking and cable modem SO FTWAR E
functions are decoupled and implemented in different proces-
sors 110 and 120, independent software upgrading and main- U P D AT E
tenance of these functions is feasible. From a development
standpoint, the architecture can facilitate different software-
parinering models, such as complete in-house development, \/
software-components licensing and OEM vendor-differenti-
ating design. In particular, data networking engine 120 pro-
vides third parties and OEMs with a dedicated computational INSTALL
platform to develop advanced services outside of the baseline
cable modem and VolP/PacketCable services, minimizing
their support dependency on the cable modem provider.
Moreover, the software architecture within cable modem
engine 110 is designed in a modular way so that the Packet-

Cable E-MTA can be implemented with minimum impact on
the cable modem.

Demonstrative Exhibit — Not Evidence POR, 42-46; Sur-Reply, 26-28; Ex, 1001, 4:25-40 #




Petitioner Failed To Prove That Rabenko-Kim Teaches A CME “Configured To
Enable [Independent] Upgrades To Its Software”

; ; Pétition: n6 |
Kim: nothing to do explanation how to
~ with CME | modify Rabenko

Kim: nothing to do with Configured to #
upgrading software replacing hardware
Petition: ignoi’és
“upgrades to its
software”

775: third party
software

Demonstrative Exhibit — Not Evidence POR, 38-45; Sur-Reply, 25-28 €



Second Theory: “Obvious To Try” Based On Rabenko Alone

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

COMCAST CABLE COMMUNICATIONS, LLC,
Petitioner,

V.

ENTROPIC COMMUNICATIONS. LLC.
Patent Owner.

Patent No. 8.223.775
Filing Date: September 30. 2003
Issue Date: July 17, 2012
Title: ARCHITECTURE FOR A FLEXIBLE AND HIGH-PERFORMANCE
GATEWAY CABLE MODEM

Inter Partes Review No.: IPR2024-00446

PETITION FOR INTER PARTES REVIEW
UNDER 35 U.S.C. §§ 311-319 AND 37 C.F.R. § 42.100 ef seq.

Demonstrative Exhibit — Not Evidence

software of the HomePNA controller 138 and AFE 226, Rabenko does teach that
“[s]killed artisans recognize the interchangeability of hardware and software under
these circumstances, and how best to implement the described functionality for each
particular application.” Id. A POSITA would have understood that it would have
been obvious to try because, when faced with implementing the upgradability of
Rabenko’s data networking engine and cable modem engine, there are only a few
finite options: to configure them to be updated together or separately. A POSITA

would recognize that these options are equally obvious to try. A POSITA,

Pet., 26-27 &S



Single-Reference Obviousness Faces A High Bar

“In cases in which ‘common sense’ is used to supply a missing
limitation, as distinct from a motivation to combine, moreover, our
search for a reasoned basis for resort to common sense must be
searching. And, this is particularly true where the missing limitation
goes to the heart of an invention.”

-Arendi S.A.R.L. v. Apple Inc., 832 F.3d 1355, 1363 (Fed. Cir. 2016)

“we have invoked common sense to fill in a missing limitation only
when ‘the limitation in question was unusually simple and the
technology particularly straightforward.””

-DSS Tech. Mgm’t v. Apple Inc., 885 F.3d 1367, 1374-75 (Fed. Cir. 2018)

POR, 48-49; Sur-Reply, 28-29 &S

Demonstrative Exhibit — Not Evidence



Petitioner Concedes Rabenko “Does Not Explicitly Teach” Independent Software

Upgrades

UNITED STATES PATENT AND TRADEMARK OFFICE
BEFORE THE PATENT TRIAL AND APPEAL BOARD

COMCAST CABLE COMMUNICATIONS, LLC,
Petitioner,

V.

ENTROPIC COMMUNICATIONS. LLC.
Patent Owner.

Patent No. 8.223.775
Filing Date: September 30. 2003
Issue Date: July 17, 2012
Title: ARCHITECTURE FOR A FLEXIBLE AND HIGH-PERFORMANCE
GATEWAY CABLE MODEM

Inter Partes Review No.: IPR2024-00446

PETITION FOR INTER PARTES REVIEW
UNDER 35 U.S.C. §§ 311-319 AND 37 C.F.R. § 42.100 ef seq.

Demonstrative Exhibit — Not Evidence

PETITION FOR INTER PARTES REVIEW

Although Rabenko does not explicitly teach that any of DOCSIS MAC
134/212, proxy gateway 142, or voice/data processor 136/213 is configured to
enable upgrades to its software in a manner that 1s independent of upgrades to the

software of the HomePNA controller 138 and AFE 226, Rabenko does teach that

Pet., 26-27 4



Petitioner Suggests That Rabenko’s Boilerplate Renders Obvious An Independently

Upgradeable CME

Rabenko et al.

@ @®
Eve ryt h I n g Is [0268] Those of skill in the art would understand that the

® various 1llustrative logical blocks, modules, circuits, and
ObVIous nOWI algorithm steps described in connection with the embodi-

» ments disclosed herein may be implemented in any number
of way including electronic hardware, computer software, or
combinations of both. The various illustrative components,
blocks, modules, circuits, and steps have been described
generally in terms of their functionality. Whether the func-
tionality 1s implemented as hardware or software depends
upon the particular application and design constraints
imposed on the overall system. Skilled artisans recognize
the interchangeability of hardware and software under these
circumstances, and how best to implement the described
functionality for each particular application.

Demonstrative Exhibit — Not Evidence Pet., 26-27; POR, 47-48; Sur-Reply, 28-29; Ex. 1005, [0268] 4



CAFC: Proposal To Vary All Parameters Does Not Establish Obviousness

A A Ny AP N A AN~ e it N e A s Yy ey A VA A hy iyt Ly

“Obvious to try” cannot show obviousness if it is merely a proposal
to “vary all parameters or try each of numerous possible choices
until one possibly arrived at a successful result, where the prior art
gave either no indication of which parameters were critical or no
direction as to which of many possible choices is likely to be
successful.”

In re Kubin, 561 F.3d 1351, 1359 (Fed. Cir. 2009)

A Iy AT M e A iy e Vit Ny i A i Y Ry A N A Yy i il Ly

POR, 50-51; Sur-Reply, 29 s

Demonstrative Exhibit — Not Evidence



Not Obvious To Try: Rabenko’s Embedded Software Is Not Upgradeable

DECLARATION OF SAMUEL H. RUSS, PH.D.
Rabenko et al.

_ cable head end. The voice and data processor 213 may be
105. It was well-known that upgrading “embedded” software (at least implemented with a variety of technologies including, by
way of example, embedded communications software that
. . . .- . bles tr 1SS1 f voic ket based networks.
without changing the hardware that is used) generally 1s impossible or at least erabes Tantmission o7 Yoce over pacel daser fetwor
described .exemplary embodiment, the pm);y gateway func-

difficult. For mstance, “key features of embedded systems™ may include the tion is implemented with embedded software at the appli-
cations layer. Referring to FIG. 5b, the applications layer

[0122] The interaction of an exemplary embedded MTA
call client and the MTA 140 may best be illustrated in the
context of a typical voice communication across the DOC-
SIS network. The table set forth in FIG. 5f illustrates the call

106. Such “embedded” software is generally rigid and fixed, incapable of

being upgraded without replacing or modifying the accompanying hardware. EX.
2005 [IoT] (*“An embedded system is an integration of programmable software and
hardware that may have fixed capabtilities.””); Ex. 2004 [Monarch] (“Once an

embedded system is developed [y]ou are not able to alter, enhance or upgrade.”).

POR, 52-54; Sur-Reply, 30-31; Ex. 2008 §1105-106; Ex. 1005, [0074], [0097], [0122] W&

Demonstrative Exhibit — Not Evidence



Dr. Russ: Industry Standard (e.g., Scientific Atlantic’s Explorer 4200) Was All-Or-

Nothing Software Upgrades

DEPOSITION OF SAMUEL H. RUSS, Ph.D.

Q. Was the Explorer 4200 able to receive

and execute software upgrades generally?

A. Yes. It would receive -- you know,
the -- the entire software would get replaced with
a new version. But, ves, 1t could receive software

upgrades.

Sur-Reply, 30-31; Ex. 1021, 24:20-26:4; see also POR, 52-54 sl

Demonstrative Exhibit — Not Evidence



Petitioner Also Relies Upon Gaspar To Fill In The Gaps

PETITION FOR INTER PARTES REVIEW

UNITED STATES PATENT AND TRADEMARK OFFICE

A

set forth m full.” Ex. 1005, [0034]. A POSITA would have understood that a

BEFORE THE PATENT TRIAL AND APPEAL BOARD

COMCAST CABLE COMMUNICATIONS, LLC,
Petitioner,

standard-compliant device would have to be frequently updated or replaced to

V.

ENTROPIC COMMUNICATIONS. LLC.
Patent Owner.

maintain compliance with evolving standards. See, e.g., Ex. 1006, [0005] (“as

Patent No. 8.223.775
Filing Date: September 30. 2003

Issue Date: July 17. 2012 protocols change or standards evolve, the HPNA controller must be upgraded.”). A

Title: ARCHITECTURE FOR A FLEXIBLE AND HIGH-PERFORMANCE
GATEWAY CABLE MODEM

POSITA would have known that such frequent upgrades could be “costly and time-

Inter Partes Review No.: IPR2024-00446

PETITION FOR INTER PARTES REVIEW

UNDER 35 U.S.C. §§ 311-319 AND 37 C.F.R. § 42.100 ef seq. C-OﬂSUlning” and thus_, when de Slgnlng asys tem that includes a HomePNA Controller,

a POSITA would have recognized the need to “enable convenient modifications™ of

the controller. Ex. 1006, [0005]-[0006]. Thus, a POSITA would have found it

r

Demonstrative Exhibit — Not Evidence Pet., 27-28 Kl




Gaspar: Only Addresses Upgradeability During “Design Process,” i.e., Before A Device Exists

a9 United States

a2 Patent Application Publication
Gaspar

[0005] One problem with the design of an HPNA control-
ler 1s that as protocols change or standards evolve, the
HPNA controller must be upgraded. For example, a home
phone line network needs to comply with the current version
of the HPNA specification. If an upgrade is required during
the design process, the HPNA controller must redesigned.
Accordingly, upgrading can be costly and time consuming.

Sur-Reply, 30; Ex. 1006, [0005] gs¥

Demonstrative Exhibit — Not Evidence



Petitioner Failed To Prove That Rabenko Alone Teaches A CME “Configured To
Enable [Independent] Upgrades To Its Software”

Rabenko: no disclosure
of upgrading software

Rabenko: embedded Embedded software
software impossible to upgrade

Industry standard: all Gaspar: upgrades
or nothing upgrades | during design phase

Demonstrative Exhibit — Not Evidence POR, 46-57; Sur-Reply, 28-31



Petitioner Fails To Show:

Limitations Not Met

“DOCSIS Controller” All All
DNE & CME in “Separate” “Circuits” with “Completely Partitioned” Functions All All
CME “Configured to Enable [Independent] Upgrades to its Software” All All
“All DOCSIS Functions are Localized” in the CME A-D 2,19
“DOCSIS MAC Processor is an ARM9TDMI-Based RISC Processor” & “DOCSIS Controller I-P 12

is an ARM940-Based RISC Processor”

Demonstrative Exhibit — Not Evidence 84



Claims 2 & 19 Require “All DOCSIS Functions Are Localized In The Cable Modem
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1 Comecast, Ex. 1001

19. A cable modem svstem as claimed 1n claim 18, wherein
all DOCSIS hunctions are locahized in the cable modem
engine.
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Ex. 1001, c



’775: All DOCSIS Functions Localized Within CME
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A cable modem system and architecture. A cable modem
engine performs all cable modem functions, and a data nei-
warking engine performs all data and home networking func-
tions, The cable modem engine is completely partitioned

20 Claims, 2 Drawing Sheets

100——\

Comecast, Ex. 1001

ative Exhibit — Not Evidence

US 5,223,775 B2

Cable modem engine 110 implements the gntire [XMCSIS
cable modem functionality and is further divided into three

' Functional Partitioning. Cable modem 100 completely par-
titioms data networking functions {advanced bridging/rout-
ing, MAT/firewall, VPN, web server and CableHome appli-
cations) from DOCSIS cable modem functionality, This is
accomplished by locahizing data networking functions 1n the
data networking engine processor and localizing cable
maodem functions in the cable modem engine processor, Addi-

‘
| WANT THE WHOLE THING.

POR, 58-60; Sur-Reply, 32; Ex. 1001, 2:55-56, 4:13-16 KB



Petitioner: All DOCSIS Functions Are Localized In The CME Because DOCSIS

MAC/PHY And VDP Perform DOCSIS Functions And The DNE Does Not

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

COMCAST CABLE COMMUNICATIONS, LLC,
Petitioner,

V.

ENTROPIC COMMUNICATIONS. LLC.
Patent Owner.

Patent No. 8.223.775
Filing Date: September 30. 2003
Issue Date: July 17, 2012
Title: ARCHITECTURE FOR A FLEXIBLE AND HIGH-PERFORMANCE
GATEWAY CABLE MODEM

Inter Partes Review No.: IPR2024-00446

PETITION FOR INTER PARTES REVIEW
UNDER 35 U.S.C. §§ 311-319 AND 37 C.F.R. § 42.100 ef seq.

PETITION FOR INTER PARTES REVIEW

components of the cable modem engine in Rabenko. As described above 1n Section
VI.A 1c. Rabenko's DOCSIS MAC 134/212 performs cable modem functions

according to the CableLabs DOCSIS. Ex. 1005, [0034], [0044]. Rabenko describes

Like the “DOCSIS controller” of the 775 Patent. Rabenko s voice and data

processor 136/213 1s used for processing and transporting voice over packet based

networks. Ex. 1005. [0074]. [0085], [0087]. Rabenko's HomePNA controller 138

performs no DOCSIS functions.

Demonstrative Exhibit — Not Evidence

Pet., 39-40 R4



That One Of Rabenko’s Components Does Not Perform DOCSIS Functions Is Not

Enough To Show That All DOCSIS Functions Are Localized In The CME
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Petitioner Does Not Include “QPSK Demodulator” In Its Mapping Of The CME

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

COMCAST CABLE COMMUNICATIONS, LLC,
Petitioner,

V.

ENTROPIC COMMUNICATIONS. LLC.
Patent Owner.

Patent No. 8.223.775
Filing Date: September 30. 2003
Issue Date: July 17, 2012
Title: ARCHITECTURE FOR A FLEXIBLE AND HIGH-PERFORMANCE
GATEWAY CABLE MODEM

Inter Partes Review No.: IPR2024-00446

PETITION FOR INTER PARTES REVIEW
UNDER 35 U.S.C. §§ 311-319 AND 37 C.F.R. § 42.100 ef seq.

ative Exhibit — Not Evidence
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Undisputed: Rabenko’s QPSK Demodulator Performs DOCSIS Functions

DECLARATION OF SAMUEL H. RUSS, PH.D.
as) United States

a2 Patent Application Publication
Rabenko et al.

120. Rabenko’s QPSK out of band downstream demodulator 206 performs

DOCSIS functions. As discussed, DOCSIS is the standard for transmitting data

between the cable head-and a cable modem mside a residence. Ex. 2011 [MS['-] An exemplary o hDFIII.nEI]t of the residential ga[e-

way 1s shown schematically in FIG. 2. The described

[DOCSIS] 1: see also Ex. 1005 [Rabenko] [0050] (“DOCSIS was developed to excmplary ¢mbodiment may provide a highly integrated

solution implemented in a single chip that is compliant with

ensure that cable modem equipment built by a variety of manufacturers is the Data Over Cable Service Interface Specification (DOC-

SIS). DOCSIS was developed to ensure that cable modem

compatible™). As Dr. Kiaei testified, DOCSIS functions at least relate to the equipment built by a variety of manufacturers is compatible,

as is the case with traditional dial-up modems. The described

DOCSIS specification. Ex. 2009 [Kiaei-Depo.] 24:12-27:11. Consistent with this. exemplary embodiment can provide integrated functions for

communicating with a cable head (noi shown) end via the

Rabenko’s “QPSK out of band downstream demodulator 206 1s configured to network port 104. By way of example, a QPSK upstream

modulator 202 is configured to transmit data to the cable

receive out of band MPEG-2 encoded message from the cable head end.™ Ex. head end, and a QAM downstream demodulator 200 is

configured to receive data from the cable head end, and a

1005 [Rabenke] [0050]: Ex. 2011 [DOCSIS-2.0] 13 (defimng QPSK). 62 QPSK out of band downstream demodulator 206 is config-

_ ) ) _ o _ _ ured to receive out of band MPEG-2 encoded messages from
(discussing using QPSK modulation), 72 (simuilar). Note that this comports with the cable head end.

Demonstrative Exhibit — Not Evidence POR, 60-61; Sur-Reply, 31; Ex. 1005, [0050]



Reply: Not All Of ’775°s DOCSIS Functions Are Localized To The CME Because

’775’s Advanced Crypto Engine Performs DOCSIS Functions

PETITIONER’'S REPLY TO PATENT OWNER'’S RESPONSE

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

Contrary to PO’s argument that “the “773 Patent specification 1s clear that all
COMCAST CABLE COMMUNICATIONS, LLC.

Petitioner. DOCSIS functions should be localized within the CME™ (POR. 59-60), the “775
ENTROPIC COMMUNICATIONS, LLC. Patent describes an advanced crypto engine that implements a DOCSIS function that
Patent Owner.

15 expressly separate from the CME. Ex 1001, 2:49-52 Figs. 1, 2; Ex 1018, 974

Case IPR2024-00446
Patent 8.223.775

“Advanced crypto engine 130 provides hardware support for crypto functions™
PETITIONER'S REPLY TO _PéTFEl;Jg OWNER'S RESPONSE UNDER including “common crypto functions required by the baseline DOCSIS link-layer
security, PacketCable voice security and data-networking security (e.g., VPN)." Id .
4:4-8 (emphasis added). The separation of the advanced crypto engine 130 from the
CME., as well as the DNE. 15 also in claim 4 of the 775 Patent. Ex. 1001, 5:43-48

(“the advanced crypto engine being separate from both the data networking engine

and the cable modem engine™).

Demonstrative Exhibit — Not Evidence Reply, 27 K&



'775. Advanced Crypto Engine Only Provides Hardware Support And Does Not

Perform Functions

LT US 8223775 B2

a2 United States Patent (10) Patent No.: US 8,223,775 B2
Li et al. 5) Date of Patent: Jul. 17,2012
(54) ARCHITECTURE FOR A FLEXIBLE AND (56) References Cited
HIGH-PERFORMANCE GATEWAY CABLE US. PATENT DOCUMENTS
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ot 12+ 9200 Sl Advanced crypto engine 130 provides hardware support
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(74) Autoruey, Agent, or Firur — James Sze; Duane Morris
patent is extended or adjusted under 35 LLP

e . . Cable voice security and data-networking security (e.g.
2 Appl. No.: 5,5

o) et Sep.3o.2008 ot b i ook b Rt a8 ot VPN). These functions include DES/3DES, AES and

warking engine performs all data and home networking func- - -

(65) Prior Publication Data t]mls‘ The cable mnde_'m angi_ne is_ completely paniriq:med HM ﬂl( .-_M I }5 FhH - ] .

. ) from the data networking engine, DOCSIS and VoIP fune-

US 2005/0071492 A1 Mar. 31, 2005 tionality is implemented in the cable modem engine. The

» . VoIP functionality may be in accordance with the Packet-

(51) Int.Cl Cable specification. The data networking functionality pro-

- {'J"’:L(:'Z/"f‘ (2006.01) roraoL. ooy VDY fhe dats networking enging may be in accordance
A, e Ll 2 1O with the CableHome specification.

(58) Field of Classification Search ................. 709/249

See application file for complete search history. 20 Claims, 2 Drawing Sheets
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o Processor 114 implements real-time critical MAC func-
] % 9 tions for both upstream (UJS) and downstream (DS) commu-

weprgusry

e ]

, s nications. These functions include US and DS synchroniza-
| - tion, DS MAC address filtering, DS protocol filtering, US and
o DS PHS, concatenation, fragmentation, MAP processing, US

w0 transmission scheduling, as well as DOCSIS link-layer DES

‘_j encryption and deeryption. Processor 114 recewves down-

1 Comecast, Ex. 1001

-Reply, 32; Ex. 1001, 2:49-52, 3:1-7 K&



Reply: Petition Included “QPSK Demodulator”

UNITED STATES PATENT AND TRADEMARK OFFICE
BEFORE THE PATENT TRIAL AND APPEAL. BOARD
COMCAST CABLE COMMUNICATIONS, LLC,
Petitioner,

V.

ENTROPIC COMMUNICATIONS, LLC,

Patent Owner.

Case IPR2024-00446
Patent 8.223.775

PETITIONER’S REPLY TO PATENT OWNER’S RESPONSE UNDER
3J7C.FR §42.23

Demonstrative Exhibit — Not Evidence

PETITIONER’'S REPLY TO PATENT OWNER'’S RESPONSE

Pet. 21. Thereafter. the Petition discusses Rabenko’s teaching in paragraph [0050]
of QPSK demodulator 206. Jd.. 22 As noted above, the Petition 1dentifies DOCSIS
MAC/PHY 134 of Figure 1b as a part of the claimed CME. DOCSIS MAC/PHY
134 identifies a component having a DOCSIS MAC layer and a DOCSIS PHY laver
interface. With respect to Rabenko. a POSITA would have known that DOCSIS
MAC/PHY 134 1n Figure 1b would include the physical layer components in Figure
2 and thus includes QPSK demodulator 206. Therefore. even assuming that the

functions of Rabenko’s demodulator 206 would have to be part of the identified

CME, the Petition does so. Ex. 1018, ¥ 68-71.

Reply, 25-26 K28



Petition: Only Block-Quoted Rabenko [0050] To Show That The Cable Modem Is

DOCSIS-Compliant

Rabenko discloses DOCSIS MAC 134/212 (blue), a proxy gateway 142 and PETITION FOR INTER PARTES REVIEW

voice/data processor 136/213 (red) (collectively. the claimed “cable modem

engine ) which are implemented in a second circuit performing cable modem

functions according to the CableLabs Data Over Cable Service Interface DOCSIS was developed to ensure that cable modem equipment built
by a vanety of manufacturers is compatible, as 1s the case with
Specification (DOCSIS). Ex. 1005, [0034]. traditional dial-up modems. The described exemplary embodiment can

provide integrated functions for commmunicating with a cable head (not
shown) end wia the network port 104. By way of example. a
QPSK upstream modulator 202 1s configured to transmmt data to the
cable head end. and a QAM downstream demodulator 200 1s
configured to recerve data from the cable head end. and a QPSK out of
band downstream demodulator 206 1s configured to recerve out of band
MPEG-2 encoded messages from the cable head end.

Ex. 1005, [0050].

Ex. 1005, Fig. 1b (annotated)

Specifically, Rabenko discloses,

Pet., 21-22; Sur-Reply, 31-32 K&
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Petitioner And Dr. Kiaei Provide No Evidence Or Explanation That A POSITA
Would Understand The QPSK Demodulator Is Part Of The DOCSIS MAC/PHY

Demonstrative Exhibit — Not Evidence Sur-Reply, 31-32 S



Petitioner Failed To Prove That Rabenko Teaches “All DOCSIS Functions Are

Localized In” The CME

Petition: left out Petition: flawed logic

QPSK demodulator

QPSK demodulator ['775: DOCSIS functions

performs DOCSIS |completely localized in
functions CME

Demonstrative Exhibit — Not Evidence POR, 58-62; Sur-Reply, 31-32 B¢



Petitioner Fails To Show:

Limitations Not Met

“DOCSIS Controller” All All
DNE & CME in “Separate” “Circuits” with “Completely Partitioned” Functions All All
CME “Configured to Enable [Independent] Upgrades to its Software” All All
“All DOCSIS Functions are Localized” in the CME A-D 2,19
“DOCSIS MAC Processor is an ARM9TDMI-Based RISC Processor” & “DOCSIS l-P 12

Controller is an ARM940-Based RISC Processor”

Demonstrative Exhibit — Not Evidence 97



Claim 12 Requires “The DOCSIS MAC Processor Is An ARM9TDMI-Based RISC

Processor” And “The DOCSIS Controller Is An ARM940-Based RISC Processor”

00822377582
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— processor, and wherein the DOCSIS controller 15 an
ARMY40-hased RISC processor.
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Petitioner: Concedes None Of The References Recite Claim 12 But Argues RISC

Processors Were An Obvious Designh Choice And “Commonly Known”

PETITION FOR INTER PARTES REVIEW

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

A
Although none of Rabenko. Gaspar. Kim or Lu specifically recite an

ARMOTDMI-based or an ARM940-based EISC processor. a POSITA would have
found 1t obvious to implement the functions of the DOCSIS MAC processor and

DOCSIS controller using commonly-known and available processors, selected

UM AAINVUIIL L UG DAZIN T 1A LS £V DI LN I VIO L Y L r

GATEWAY CABLE MODEM

S — | -

Although Rabenko does not explicitly disclose a ARMOTDMI-based RISC
processor for DOCSIS MAC 134/212 or an ARM940-based RISC processor for
voice/data processor 136/213, these would have been an obvious design choice as

would have been understood by a POSITA. A POSITA would have known that a
r

Demonstrative Exhibit — Not Evidence

It was generally known before the pnionity date of the "773 Patent that an
ARMOTDMI-based RISC processor was a commonly known processor for
accommodating digital logic processing functions, such as mn Rabenko’s DOCSIS
MAC. in products that demand the highest levels of performance with small size,

low cost, and low power consumption, as shown by Klemn. Ex 1016, [0008]. Klein

from ARM, Ltd . among others. that may be used. [4_ [0024]. Similarly. it was
generally known before the prionty date of the “775 Patent that an ARM940-based
RISC processor was a commonly known processor for offering high probabality that
a functional block having bus ownership can perform its operation compared to

conventional exclusive bus arbitration schemes as shown by Kim 678 Ex 1013,

Peft., 56-61




Institution Decision: Questioned “Whether Petitioner Has Sufficiently

Demonstrated” Claim 12
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PARVIS. Administrative Patent Judge.
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USC §314

Demonstrative Exhibit — Not Evidence

DECISION
Granting Institution of Inter Partes Feview
ISUSC §314

Regarding claim 12 Petitioner acknowledges “none of Rabenko,
Gaspar, [or] Kim . _ . specifically recite an ARM9TDMI-based or an
ARM940-based RISC processor.” Pet. 56. At this stage, we question
whether Petitioner has sufficiently demonstrated that the further recitation in
claim 12 would have been an obvious design choice 1 view of the teachings
of Rabenko, Gaspar. Kim_ and Lu._ J4. at 58. Because Petitioner demonstrates




Undisputed: No References Describe An ARM9TDMI-Based RISC DOCSIS MAC

Processor Or An ARM940-Based RISC DOCSIS Controller
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Demonstrative Exhibit — Not Evidence

PETITION FOR INTER PARTES REVIEW

Although none of Rabenko. Gaspar. Kim or Lu specifically recite an
ARMOITDMI-based or an ARM940-based RISC processor, a POSITA would have

found it obvious to mimplement the functions of the DOCSIS MAC processor and

DOCSIS controller using commonly-known and available processors, selected

% "
IT DOESN'T EXIST:

Pet., 56; POR, 62-63; Sur-Reply, 33 4



Undisputed: Klein And Kim 678 Have Nothing To Do With Cable Modem

Architecture And Are Not Analogous Art
L N e T WS U RV RV

HII|I I|III " II|I| “Two criteria have evolved for determining
as United States whether prior art is analogous:
a2 Patent Application Publication
Kim et al. (1) whether the artis from the same field of
endeavor, regardless of the problem
(54) SYSTEM ON A CHIP HAVING SYSTEM BUS, (a2
EXTERNAL BUS, AND BUS ARRBITER WITH addressed, and
FREOCG:EAMMARLE PRIOEITIES FOR BI¥I'H
Bl{!fE:‘i._S(]I:f'l'H}‘LHE, ANID I!'l-'lE'ljl[ﬂI.’l FOR 1 (57 . _ o )
ASSIGNING PROGRAMMABLE PRIORITIES (2) if the reference is not within the field of the
inventor's endeavor, whether the reference
P ————— still is reasonably pertinent to the
a9y United States particular problem with which the
Klein, JR.

(34} PIPELINED RECONFIGURABLE DYNAMIC (52 WWWWMWNWWWWWUM

In re Clay, 966 F.2d 656, 658-59 (Fed. Cir. 1992)
(modified formatting)

INSTRUCTION SET PROCESSOR

Demonstrative Exhibit — Not Evidence POR, 64-66; Sur-Reply, 33 QIO



Petitioner Failed To Prove “DOCSIS MAC Processor Is An ARM9TDMI-Based RISC
Processor” And “DOCSIS Controller Is An ARM940-Based RISC Processor”

No references
disclose the
processors in CME

im ’678 not analogous Seininol ana’conls

Demonstrative Exhibit — Not Evidence POR, 62-66; Sur-Reply, 33 QOS]
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Petitioner Never Asked Dr. Russ About Rabenko During Deposition
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Dr. Kiaei’s Explanations Of “Separate” Circuits Would Put Rabenko’s VDP Outside Of

The Second Circuit
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Dr. Kiaei’s Alternative Explanation Of “Partitioned” Circuits Also Puts The VDP

Outside The Second Circuit

Rabenko et al.

[0044] FIG. 15 is an exemplary functional block diagram
that describes the flow of packets in the residential gateway
described in connection with FIG. 16, A DOCSIS MAC/
DEPOSITION OF SAYFE KIAEI, Ph.D. PHY 134 provides an interface (o the WAN within the
residential gateway 102. All packets that arrive to or leave
from the residential gateway via the WAN must go through
the DOCSIS MAC/PHY 134. The DOCSIS MAC/PHY 134

without 1‘efe11‘ﬂi11g to Rabenko, what is a circuit as translates the packet format from DOCSIS to an internal
used i Claim 18? format that, at least in some embodiments, is protocol
MR. FLEMING: Objection; form. independent.

THE WITNESS: A person skilled in the
art looking at Claim 18 as a circuit, they would
understand that the circuit could mclude a
processor, a software, and other components that
performs the functions required and those are
circuits. That is a circuit. packet is destined for the POTS telephone, the packet is
routed to a voice and data processor 136 for decompression
and depacketization in a manner to be described in greater
detail below. The voice and data processor 136 generaies an
analog voice signal from the decompressed signal and
delivers the analog voice signal to the POTS telephone 108
via the SLIC 109. If the proxy gateway 142 determines that

Demonstrative Exhibit — Not Evidence POR, 25-28; Ex. 2009, 96:10-97:12; Ex. 1005, [0044], [0045] RIeH
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