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UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT NO. : 7,421,032 B2 Page | of1
APPLICATION NO. : 11/542950

DATED : September 2, 2008
INVENTOR(S) : Hui Jin, Aamod Khandekar and Robert J. McEliece

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

On the Title Page

Item [63], delete:

“Continuation of application No. 09/861,102, filed on May 18, 2001, now Pat. No. 7,116,710, and a
continuation-in-part of application No. 09/922,852, filed on Aug. 18, 2000, now Pat. No. 7,089,477.”

Andinsert:

-- Continuation of application No. 09/861,102, filed on May 18, 2001, now Pat. No. 7,116,710. --

In the Specification

Column 1, Line 8, delete:

“This application is a continuation of U.S. application Ser. No. 09/861,102, filed May 18, 2001, now
U.S. Pat. No. 7,116,710, which claimsthe priority of U.S. provisional application Scr. No. 60/205,095,
filed May 18, 2000, and is a continuation-in-part of U.S. application Ser. No. 09/922,852, filed Aug.
18, 2000, now U.S. Pat. No. 7,089,477.”

Andinsert:

-- This application is a continuation of U.S. application Ser. No. 09/861,102, filed May 18, 2001, now
U.S. Pat. No. 7,116,710, which claimsthe priority of U.S. provisional application Ser. No. 60/205,095,
filed May 18, 2000.--

Signed and Sealed this
Thirty-first Day of May, 2022

ornevine YelaeVidas
Katherine Kelly Vidal

Director ofthe United States Patent and Trademark Office
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UNITED STATES PATENT AND TRADEMARKOFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.gov 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

11/542,950 10/03/2006 Hui Jia 6431

Bryan Cave Leighton Paisner LLP
1290 Avenue Of the Americas HA, DAC V

New York, NY 10104 ART UNIT PAPER NUMBER

2611

NOTIFICATION DATE DELIVERY MODE

04/06/2022 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is sct in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date” to the
following e-mail address(es):

PATENTS-NY @bclplaw.com

PTOL-90A (Rev. 04/07)
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents
United States Patent and Trademark Office

P.O. Box 1450

Alexandria, VA 22313-1450
www.upto.gov

 
In re Patent No. 7,421,032

Issue Date: September 2, 2008 DECISION ON PETITION
Application No. 11/542,950 .
Filing or 371(c) Date: 3 Oct 2006
Attorney Docket No.

This is a decision on the petition under 37 CFR 1.182, filed December 13, 2019, requesting
issuance of a duplicate Letters Patent and concurrently filed a petition under 1.182 for expedited
consideration.

Thepetition for expedited considcration under 37 CFR 1.182 is DISMISSED.
The Office acknowledges the request for expedited handling of the petition for duplicate letters

patent. However,as the petition was not accorded expedited handling, the fee therefor has not

been charged.

The petition under 37 CFR 1.182 for issuance of a duplicate Letters Patent is GRANTED.

The Office of Data Managementis directed to issue a duplicate Letters Patent.

Telephone inquiries concerning this decision may be directed to Kimberly Inabinet at (571) 272-

4618. Inquiries regarding the issuance of a duplicate Letters Patent may be directed to the Office
of Data Managementat (571-272-4200).

A copy of this decision is being forwarded to the Publishing Division for issuance of duplicate
Letters Patent.

/KIMBERLY A INABINET/

Paralegal Specialist, OPET
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Application No. 11/542,950 Page 2

cc: Charles C. Hagadorn, II
Wilson, Sonsini, Goodrich & Rosati

650 Page Mill Road
Palo Alto, CA 94304-1050

cc: Rochaun Hardwick (Fax - 571-270-9958)
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Application/Control No. Applicant(s)/Patent Under
Reexamination

Transmittal Communication on 11542,950 Jin etal.
itl Deciding Official Office ofPetition Petitions

HA, DAC V OPET

-- The MAILING DATEofthis communication appears on the cover sheet with the correspondence address. --

(ADDITIONAL PARTY'S CORRESPONDENCE ADDRESS)

Charles C. Hagadom, Ill
Wilson, Sonsini, Goodrich & Rosati

650 Page Mill Road
Palo Alto, CA 94304-1050

Enclosedis a copy of the latest communication from the United States Patent and Trademark Office in the above-identified
Application/Patent. 

U.S. Patent and Trademark Office Part of Paper No. 20220406Rev. 8/2013
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United States Patent and Trademark Office

Offtce ef the Chief Minencit! Qfiser 
Pocument CodeWPFEE

User :C4aa7s

Effective Date Sale Accounting Date Sale Item Reference Number
12/13/2019 04/06/2022 11542950

Document Number Fee Gode Fee Code Description Amount Paid Payment Method
1202246831401835 1462 PETITION FEE- 37 CFR 1.17(F) $400.00 DA

(GROUP1)
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United States Patent and Trademark Office

Offtce ef the Chief Minencit! Qfiser 
Document CodeVWFEE

User :C4aa7s

Mefund Accounting Date:04/0G/2022

Effective Date Sale ltem Reference Number Refund Total

12/13/2019 11542950 $400.00

Document: Number Fee Code Fee Code Description Amount Paid Payment Method Account: Number
1202246831401835 1462 PETITION FEE- 37 CFR $400.00 DA 232415

1.17(F) (GROUP1)
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PTO/SB/44 (09-07)
Approved for use through 03/31/2023. OMB 0651-0033

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respondto a collection of information unlessit displays a valid OMB control number.

Also Form PTO-1 050

UNITED STATES PATENT AND TRADEMARKOFFICE

CERTIFICATE OF CORRECTION

PATENT NO. : 7,421,032

APPLICATION NO.: 11/542,950

ISSUE DATE > September 2, 2008

INVENTOR(S)  : Hui Jin; Aamod Khandekar; Robert J. McEliece

It is certified that an error appears or errors appear in the above-identified patent and that said Letters Patent
is hereby corrected as shown below:

On the cover page in the "Related U.S. Application Data" section, the sentence reading

"Continuation of application No. 09/861,102, filed on May 18, 2001, now Pat. No. 7,116,710, and a continuation-
in-part of application No. 09/922,852, filed on Aug. 18, 2000, now Pat. No. 7,089,477."

should read

-- Continuation of application No. 09/861,102, filed on May 18, 2001, now Pat. No. 7,116,710. --

At column 1, line 8, the sentence reading

"This application is a continuation of U.S. application Ser. No. 09/861,102, filed May 18, 2001, now U.S.Pat.
No. 7,116,710, which claimsthe priority of U.S. provisional application Ser. No. 60/205,095, filed May 18, 2000,
and is a continuation-in-part of U.S. application Ser. No. 09/922,852, filed Aug. 18, 2000, now U.S.Pat. No.
7,089,477."

should read

-- This application is a continuation of U.S. application Ser. No. 09/861 ,102, filed May 18, 2001, now U.S. Pat.
No. 7,116,710, which claimsthe priority of U.S. provisional application Ser. No. 60/205,095, filed May 18, 2000.

 
MAILING ADDRESS OF SENDER(Please do not use Customer Numberbelow):
Kevin C. Hooper
BRYAN CAVE LEIGHTON PAISNER LLP
1290 Avenue of the Americas
New York, NY 10104

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. The information is required to obtain or retain a benefit by the public which is to file
(and by the USPTOto process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 1.0 hour to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amountof time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Attention Certificate of Corrections Branch, Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

ifyou need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuantto the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark
Office is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which mayresult in termination of proceedings or
abandonmentof the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.
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The information on this form will be treated confidentially to the extent allowed under the
Freedom ofInformation Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Departmentof Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.
A record from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negotiations.
A record in this system of records maybe disclosed, as a routine use, to a Memberof
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Memberwith respect to the subject matter of the
record.

A record in this system of records may bedisclosed, as a routine use, to a contractor of the
Agency having needfor the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).
A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.
A record in this system of records maybe disclosed, as a routine use, to another federal
agency for purposes of National Security review (85 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).
A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services,or his/her designee, during an inspection of records conducted by GSA as
part of that agency’s responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be madein accordancewith the GSA regulations governing inspection of records for this
purpose, and anyotherrelevant (.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations aboutindividuals.

A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record wasfiled in an application which
became abandonedorin which the proceedings were terminated and which applicationis
referenced by either a published application, an application open to public inspection or an
issued patent.
A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes awareof a violation or potential
violation of law or regulation.
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Electronic Patent Application Fee Transmittal 

Application Number: 11542950

Filing Date: 03-Oct-2006

SERIAL CONCATENATION OF INTERLEAVED CONVOLUTIONAL CODES

Title of Invention: FORMING TURBO-LIKE CODES

 

First Named Inventor/Applicant Name:

fleeFinan Richare FMepatrick’Teresa Rodriguez
Attorney Docket Number: CIT 3220-C

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

| . Sub-Total in

Basic Filing:

Claims:
 

Miscellaneous-Filing:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

CERTIFICATE OF CORRECTION 1811 1 160 160
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Extension-of-Time:

Miscellaneous:

Total in USD (S$) 
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Electronic AcknowledgementReceipt

EFS ID: 45280869
 

Application Number: 11542950

SERIAL CONCATENATION OF INTERLEAVED CONVOLUTIONAL CODES
Title of Invention: FORMING TURBO-LIKE CODES

ei

Attorney Docket Number: CIT 3220-C 

Receipt Date: 21-MAR-2022

Application Type: Utility under 35 USC 111{a)

Paymentinformation:

 
Authorized User Teresa Rodriguez

The Director of the USPTOis hereby authorized to charge indicated fees and credit any overpaymentas follows:

37 CFR 1.16 (National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)
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37 CFR 1.19 (Documentsupply fees)

37 CFR 1.20 (Post Issuance fees)

37 CFR 1.21 (Miscellaneous fees and charges)

 

File Listing:

Document eas . File Size(Bytes)/ Multi Pages
Message Digest|Part/.zip| (ifappl

130390

Transmittal Letter 7421032-Request-for-CoC. pdf 4543 bbd36b6b7e3 13f7al foe65ee3b27366)

647216

Request for Certificate of Correction CoC-Form-US7421032.pdf 229ad86d19650f4 78cb97bSc6fl c7741a573q
92d7

Warnings: 

Information:

Warnings: 

Information:

Fee Worksheet (SB06) fee-info.pdf 998832228 1fb40d 1 Se5c888db3622225f0}
3fde2

Warnings: 

Information:

 
Total Files Size (in bytes) 815729 

This AcknowledgementReceipt evidences receipt on the noted date by the USPTOof the indicated documents,
characterized by the applicant, and including page counts, where applicable.It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under35 U.S.C. 111
If a new application is being filed and the application includes the necessary componentsfora filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shownonthis
AcknowledgementReceiptwill establish thefiling date of the application.
National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903indicating acceptanceof the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.
NewInternational Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and ofthe InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
national security, and the date shown onthis AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inre US. Patent No. 7,421,032 )

Inventors: Hui Jin e¢ al. ) Examiner Dac V. Ha

Issued: September 2, 2008 ) Art Unit 2611

Serial No.: 11/542,950 )

Filed: October 3, 2006 )

For: SERIAL CONCATENATION OF )
INTERLEAVED CONVOLUTIONAL

CODES FORMING TURBO-LIKE )
CODES

March 21, 2022

REQUEST FOR ISSUANCE OF CERTIFICATE OF CORRECTION

Attention: Certificate of Corrections Branch

Commissionerfor Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

The issuance of a Certificate of Correction for the above-identified patent as set

forth on the attached PTO/SB/44 form is requested.

The following correction is requested under 37 CFR § 1.323:

Onthe cover page in the "Related U.S. Application Data" section, the sentence
reading

"Continuation of application No. 09/861,102, filed on May 18, 2001, now Pat. No. 7,116,710,
and a continuation-in-part of application No. 09/922,852, filed on Aug. 18, 2000, now Pat. No.
7,089,477."

should read

-- Continuation of application No. 09/861,102, filed on May 18, 2001, now Pat. No. 7,116,710.--
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At column1, line 8, the sentence reading

"This application is a continuation of U.S. application Ser. No. 09/861,102, filed May 18, 2001,
now U.S. Pat. No. 7,116,710, which claimsthe priority of U.S. provisional application Ser. No.
60/205,095,filed May 18, 2000, and is a continuation-in-part of U.S. application Ser. No.
09/922,852, filed Aug. 18, 2000, now U.S. Pat. No. 7,089,477."

should read

-- This application is a continuation of U.S. application Ser. No. 09/861,102, filed May 18, 2001,
now U.S. Pat. No. 7,116,710, which claimsthe priority of U.S. provisional application Ser. No.
60/205,095,filed May 18, 2000. --
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REMARKS

A Certificate of Correction is requested to correct the foregoing errors under 37

CFR § 1.323.

The inclusion of a reference to U.S. application Ser. No. 09/922,852 was a clerical

mistake/mistake of minor character and its removal does not constitute new matter or require

reexamination. Pursuant to Rule 78(h), a corrected Application Data Sheet is not required with

this paper. See 37 C.F.R. 1.78(h) (The requirement of a specific reference to a prior-filed

application is “satisfied by the presentation of such specific reference in the first sentence(s) of

the specification followingthetitle in a nonprovisional application filed under 35 U.S.C. 111(a)

before September 16, 2012... .”)

For the reason set forth above, we submit that a Certificate of Correction is

appropriate. Accordingly, correction is requested under 37 CFR 1.323. Please charge the

required fee to Deposit Account No. 02-4467.

Prompt issuance of the Certificate of Correction is respectfully requested.

; ; — Respectfully submitted,
I hereby certify that this correspondence is being
transmitted in accordance with 37 CFR §§1.6(a)(4)
and 1.8 via the U.S. Patent and Trademark Office

(USPTO) electronic filing system (EFS-Web) to:
Attention: Certificate of Corrections Branch, By:_/KevinC.Hooper/_
Commissioner For Patents, P.O. Box 1450, Kevin C. Hooper
Alexandria, VA 22313-1450, on March 21, 2022. Registration No. 40,402

BRYAN CAVE LEIGHTON

/ Teresa C. Rodriguez / PAISNER LLP
 

Teresa C. Rodriguez 1290 Avenueof the Americas

New York, NY 10104-3300

Ph: (212) 541-2000
Fx: (212) 541-4630
kchooper@bclplaw.com
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PTO/SB/81A (12-08)
Approved for use through 03/31/2021. OMB 0651-0035

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it displays a valid OMB control number

Patent Number
PATENT - POWER OF ATTORNEY

OR First Named Inventor

REVOCATION OF POWER OF ATTORNEY Serial C tenali ;erial Concatenation o

WITH A NEW POWEROF ATTORNEY Interleaved Convolutional Codes
AND Forming Turbo-Like Codes

CHANGE OF CORRESPONDENCE ADDRESS

| hereby revokeall previous powersof attorney given in the above-identified patent.

Title

[| A Power of Attorney is submitted herewith.

R | hereby appoint Practitioner(s) associated with the Customer Number identified in the box at right as my/our
attorney(s) or agent(s) with respect to the patent identified above, and to transact all business in the United 83559States Patent and Trademark Office connected therewith:

OR

Cl | hereby appoint Practitioner(s) named below as my/our attorney(s) or agent(s) with respect ta the patent identified above, and to transactall business in the United States Patent and Trademark Office connected therewith:

Practitioner(s) Name Registration Number

Please recognize or change the correspondence addressfor the above-identified patent to:

 
 

ml The address associated with the above-identified Customer Number.OR

[| The address associated with the Customer Number identified in the box at right:|OR 

Cl Firm orIndividual Name 
Address

 

 City 

Country
Telephone

  
lam the:

[| Inventor, having ownership of the patent.
OR

Patent owner.

Statement under 37 CFR 3.73(b) (Form PTO/SB/96) submitted herewith or filed on
SIGNATUREofInventor or Patent Owner

Signature ; Date 3/18/2022
Name Fred Farina ° Telephone|626-395-3058
Title and Company|Chicf Innovation and Corporate Partnerships Officer

 

 
 

NOTE: Signaturesof all the inventors or patent ownersof the entire interest or their representative(s) are required. If more than one signature
is required, submit multiple forms, check the box below,and identify the total number of forms submitted in the blank below.

[m| A total of 1 forms are submitted.

 
This collection of information is required by 37 CFR 1.31, 1.32, and 1.33. The information is required to obtain or retain a benefit by the public, which is to update
(and by the USPTOto process) the file of a patent or reexamination proceeding. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is
estimated to take 15 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Timewill vary depending
upon theindividual case. Any comments on the amountof time you require to complete this form and/or suggestions for reducing this burden, should be sent to
the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, calf 1-800-PTO-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and
Trademark Office may not be able to process and/or examine your submission, which may result in termination
of proceedings or abandonmentof the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.
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The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Recordsfrom this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these recordsis
required by the Freedom of Information Act.
A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counselin
the course of settlement negotiations.
A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Memberwith respect to the subject matter of the record.
A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).
A record related to an International Application filed under the Patent Cooperation Treaty in this system
of records may be disclosed, as a routine use, to the International Bureau of the World Intellectual
Property Organization, pursuant to the Patent Cooperation Treaty.
A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218(c)).
A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSAaspart of that agency’s
responsibility to recommend improvements in records management practices and programs, under
authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA
regulations governing inspection of records for this purpose, and any other relevant (1e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations aboutindividuals.
A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C.
151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to
the public if the record wasfiled in an application which became abandonedorin which the proceedings
were terminated and which application is referenced by either a published application, an application
open to public inspection or an issued patent.
A record from this system of records may bedisclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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PTO/SB/96 (11-18)
Approvedfor use through 11/30/2020. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respondto a collection of information unlessit displays a valid OMB control number.

STATEMENTUNDER37CFR3.73(b)

Applicant/Patent Owner: California Institute of Technology

Application No./Patent No.; 7,421,032 Filed/Issue Date: September2, 2008

Titled: SERIAL CONCATENATION OF INTERLEAVED CONVOLUTIONAL CODES FORMING

TURBO-LIKE CODES

California Institute of Technology non-profit corporation
(NameofAssignee) (Type of Assignee, e.g., corporation, partnership, university, government agency,etc.

  

states thatit is:

[Ml] the assigneeof the entireright,title, and interest in;

2.[] an assigneeof less than the entire right, title, and interest in
(The extent (by percentage)of its ownership interestis %); or

3. [| the assignee of an undividedinterest in the entirety of (a complete assignment from oneof the joint inventors was made)
the patent application/patent identified above, by virtue of either:

A. (ml An assignmentfrom the inventor(s) of the patent application/patent identified above. The assignment was recordedin
the United States Patent and Trademark Office at Reel_018470 , Frame_0321 , of a copy*
is attached.

OR

B. [| A chain oftitle from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:
1. From: To:

The document was recordedin the United States Patent and TrademarkOffice at

Reel , Frame , oracopy* is attached.

2. From: To: 

The document was recordedin the United States Patent and Trademark Office at

Reel , Frame , oracopy’is attached.

3. From: To:

The document was recordedin the United States Patent and TrademarkOffice at

Reel , Frame , OoOracopy* is attached.

[| Additional documents in the chain oftitle are listed on a supplemental sheet(s).

*As required by 37 CFR 3.73(6)(1)(i), if a copy/copies is/are attached, the documentary evidence of the chain oftitle from the
original owner to the assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (/.e., a true copy of the original assignment document(s)) must be submitted to Assignment Division in
accordance with 37 CFR Part 3, to record the assignmentin the records of the USPTO. See MPEP 302]

The undersigned (whosetitle is supplied below) is authorized to act on behalf of the assignee.

/Kevin C. Hooper/ March 21, 2022
“Signature Date

 
Kevin C. Hooper 40,402

Printed or Typed Name Title or Registration Number
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public whichis to file (and by the USPTO to
process) an application. Confidentiality is govemed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amountof time
you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and TrademarkOffice, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO THIS ADDRESS. SEND TO: Commissioner
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

 
ifyou need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark
Office is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonmentof the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

Page 20 of 491

The information on this form will be treated confidentially to the extent allowed under the
Freedom ofInformation Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom ofInformation Act.
A record from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negotiations.
A record in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Memberwith respect to the subject matter of the
record.

A record in this system of records maybe disclosed, as a routine use, to a contractor of the
Agency having needfor the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).
A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may bedisclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.
A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).
A record from this system of records maybe disclosed, as a routine use, to the Administrator,
General Services,or his/her designee, during an inspection of records conducted by GSA as
part of that agency's responsibility to recommend improvements in records management
practices and programs,underauthority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be madein accordance with the GSA regulations goveming inspection of recordsfor this
purpose, and anyother relevant(/.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR1.14, as a routine use, to the public if the record wasfiled in an application which
became abandonedorin which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.
A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency,if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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Electronic AcknowledgementReceipt

EFSID: 45276374
 

Application Number: 11542950

SERIAL CONCATENATION OF INTERLEAVED CONVOLUTIONAL CODES
Title of Invention: FORMING TURBO-LIKE CODES

ei

Attorney Docket Number: CIT 3220-C 

Receipt Date: 21-MAR-2022

Application Type: Utility under 35 USC 111{a)

Paymentinformation:

Submitted with Payment

File Listing:

Document Document Description File Size(Bytes)/ Multi Pages
Number P Message Digest|Part/.zip| (if appl.)

615773

 
Powerof Attorney 7421032-POA.PDF S95937d2a4a3 SafSa21c83135333b9ab85|

Sa7ac 
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Information:

171048

Assignee showing of ownership per 37
CFR 3.73 7421032-sb0096_2.pdf 230116074750f4ee02f9e21c3be7d3f813b

1¢93

Warnings: 

Information: 
This AcknowledgementReceipt evidences receipt on the noted date by the USPTO ofthe indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary componentsfora filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shownonthis
AcknowledgementReceiptwill establish thefiling date of the application.
National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.
NewInternational Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and ofthe InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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GasesNor Ss8eyWiese 6:20-cv-01042-ADA Documentid Filed 11/43/20 Page Loki Sed Vk 
Mail Stop 8 REPORT ON THE

Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

P.O. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK
 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. District Court WESTERN DISTRICT OF TEXAS onthe following

(] Trademarks or (MW Patents. ( [7 the patent action involves 35 U.S.C.§ 292.):

DOCKETNO. DATE FILED U.S. DISTRICT COURT
6:20-cv-1042 11/11/2020 WESTERN DISTRICT OF TEXAS

PLAINTIFF DEFENDANT

The CALIFORNIA INSTITUTE OF DELL TECHNOLOGIESINC. and DELL
TECHNOLOGY INC.

 

 
In the above—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY

[] Amendment ] Answer L] Cross Bill L] Other Pleading

PATENT OR DATE OF PATENT RALTRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR T EMARK 
In the above—entitled case, the following decision has been rendered or judgementissued:

DECISION/JUDGEMENT

 
CLERK (BY) DEPUTY CLERK DATE

Copy 1—Uponinitiation of action, mail this copy to Director©Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Uponfiling document adding patent(s), mail this copy to Director Copy 4—Casefile copy
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ssAeawe Re» R
GaSe NOSWi, SisGeyWisse G:20-cv-OL041-ADA Document4 Filed 1143/20 Page Loti feds Vy 

AO 120 (Rev. 08/10)

Mail Stop 8 REPORT ON THE
Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

P.O. Box 1450 ACTION REGARDINGA PATENT OR

Alexandria, VA 22313-1450 TRADEMARK

TO: 
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. District Court WESTERN DISTRICT OF TEXAS onthe following

(] Trademarks or (MW Patents. ( [7 the patent action involves 35 U.S.C.§ 292.):

DOCKETNO. DATE FILED U.S. DISTRICT COURT
6:20-cv-1041 11/11/2020 WESTERN DISTRICT OF TEXAS

PLAINTIFF DEFENDANT

The CALIFORNIA INSTITUTE OF HP INC.
TECHNOLOGY

 

 
In the above—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY

[] Amendment ] Answer L] Cross Bill L] Other Pleading

PATENT OR DATE OF PATENT RALTRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR T EMARK 
In the above—entitled case, the following decision has been rendered or judgementissued:

DECISION/JUDGEMENT

 
CLERK (BY) DEPUTY CLERK DATE

Copy 1—Uponinitiation of action, mail this copy to Director©Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Uponfiling document adding patent(s), mail this copy to Director Copy 4—Casefile copy
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Case 2:18-cv-O3714-GW-AGR Document Filed 05/26/16 Page lofi Page iD #:123

AG 120 Rev, 08/10}

10: Mail Stop 8 REPORT ON THE
: HHreetor ofthe US. Patent and Trademark Office | VOLING OR DETERMINATION OF AN

P.O. Box 1450 ACTEON REGARDINGA PATENT OR

Alexandria, VA 22313-1450 TRADEMARK 
tn Compliance with 35 U.S.C. § 290 and/or 15 LUS.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. District Court Central District of California on the following 

[] Trademarks or ivf Patents. ¢ [7] the patent action involves 35 U.S.C. § 292):

DOCKET NO. DATE FILED [U.S. DISTRICT COURT
2:16-Cv-37 14 5/26/2016 [ Central District of Calformia

PLAINTIFF [DEFENDANT

California Institute of Technology Broadcom Limited, Broadcom Corporation, Avago
| Technologies Limited, Appie inc.

PATENT OR BATE OF PATENT eat At DATORIT Fn —
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

California institute of Technology

eo
In the above—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY

 
_| Amendment [Answer C1 Cross Bit [] Other Pleading

PATENT OR DATE OF PATENT : : RAD RKTRADEMARK NO. OR TRADEMARK HOLDER OF PATENT ORT EM 
In the above—cntitied casc, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

(BY) DEPUTY CLERK. 
Cepy i-—Upon initiation of action, mail this copy to Director Copy 3-—-Upoa termination of action, mail this copy te Director
Cepy 2—Upor fling document adding patent(s), mail this copy te Director Copy 4¢—Case file copy
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a2) INTER PARTES REVIEW CERTIFICATE (1754th)
United States Patent (10) Number: US 7,421,032 K1
Jin et al. (45) Certificate Issued: May11, 2020 

Page 26 of 491

(54) SERIAL CONCATENATION OF
INTERLEAVED CONVOLUTIONAL CODES

FORMING TURBO-LIKE CODES

(75) Inventors: Hui Jin; Aamod Khandekar; Robert
J. McEliece

(73) Assignee: CALIFORNIA INSTITUTE OF
TECHNOLOGY

Trial Numbers:

IPR2017-00700 filed Jan. 20, 2017
IPR2017-00701 filed Jan. 20, 2017
IPR2017-00728 filed Jan. 20, 2017

Inter Partes Review Certificate for:

Patent No.: 7,421,032
Issued: Sep. 2, 2008
Appl. No.:  11/542,950
Filed: Oct. 3, 2006

The results of IPR2017-00700; IPR2017-00701;
IPR2017-00728 are reflected in this inter partes review
certificate under 35 U.S.C. 318(b).
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INTER PARTES REVIEW CERTIFICATE

U.S. Patent 7,421,032 K1
Trial No. IPR2017-00700

Certificate Issued May 11, 2020

AS ARI 

Claims 1, 4-16 and 18-23 are found patentable.
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17/03 2020 TUB 15:48 FAX 01414201611 Murgitroyd Glasgow jo02/002

PATENT

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

 

Current Date March 17, 2020
Application No.: 11/542950

Filed: October 3, 2006

Patent No.: 7421032

Issued: September2, 2008
 

CHANGE OF ENTITY STATUS PURSUANTTO 37 C.F.R. §1.27 (g)(2)

Commissioner for Patents

Mail Stop M Correspondence
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

This communication hereby notifies the United States Patent and

Trademark Office that small entity statusis no longer applicable for the above-

identified patent.

Respectfully submitted,

4O~

 

Signature
Califomia Institute of Technology
1200 E.California Blvd. M/C 6-32 Hannah Dvorak Carbone

Pasadena, CA 91125 Printed Name

Title: Director for Innovation

Patents & Licensing
OR

Reg. # if US Attorney

| PAGE 2/2* RCVD AT 3/17/2020 11:47:57 AM [Eastern Daylight Time] * SVR:W-PTOFAX-001/38 * DNIS:2736500 * CSID:01414201611 * ANI:44 1414266901 * DURATION (mm-ss):00-33
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12/03 2020 TUB 15:48 PAX 01414201611 Murgitroyd Glasgow oo1/002

47 March 2020 Tis MURGITROYD

CIT 9220-C
P163976.US.02/MHunter/Renewals

United States Patent & Trademark Office
Maintenance Division
USA

BY FACSIMILE ONLY - 2 PAGES - 001 571 273 6500

 
   

 
 
 

 
  
 

Serial concatenation of
interleaved convolutional

codes forming turbo-ike
codes

2 March 2020

Dear Sir/Madam,

 

 
  

  
 

Short Title:

TM Category:

Ciass(as):
  

   

With regards to the above referenced US Patent our client ts no longer Small Entity, therefore we
would tike to change to Large Entity rate. | enclose the following;

Declaration of Entittement to large Entity Status for US Patent number 7421032 signed by Hannah
Dvorak-Carbone, Director for Innovation, Patents & Licensing, California Institute of Technology.

| should be grateful if you would process these as appropriate and confirm safe receipt as soon as
possible.

Yours faithfully
for Murgitroyd & Company

MARTIN HUNTER
REWNEWALS DEPARTMENT
on behalf of MURGITROYD

renewals@murgitroyd.com

This corraspandance is confidential and may contain chant-attomey privilsged Information Intendad only for use of the addressee. If you ara not the Intended
reciplent, please notify the sandar immediately and return tha original communication to us by mail. Thank You

EUROPEAN PATENT AND TRADE MARK ATTORNEYS
UK | GERMANY I FRANCE | ITALY | IRELAND | FINLAND | SWITZERLAND | USA
Scotland House, 165-169 Scotland Street, Glasgow, GS BPL, UK| +44 (0141 307 8400 | muragitroyd.com 

Murgitroyd & Company Limitad. Registration No: 5C144052 (Scottand) Registered Addraza: 165-169 Scotland St. Glasgow GS BAL, UK.
Murgivoyd & Company are raguisted by PAag and are [SO 9601:2008 Cartified. Tarms of Business erg avallabie at murgitroyd.com

PAGE 1/2* RCVD AT 3/17/2020 11:47:57 AM [Eastern Daylight Time] * SVR:W-PTOFAX001/38 * DNIG:2736500 * CSID:014 142016114 * ANI:44 1414296901 * DURATION (Mns$):00-99
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Attorney Docket No. CIT 3220-C
WSGRNo. 38075-700

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
 

 

 

In re the Patentof: Confirmation No.: 6431

Inventors: Hui Jin et al. Examiner: Dac V. Ha

Application No.:—11/542,950 Group Art Unit: 2611

Filed: October 3, 2006 Customer No.: 29690

Patent No.: 7,421,032

Issued: September 2, 2008 Certificate of Electronic Filing
Thereby certify that the attached petition is being deposited

Title. SERIAL CONCATENATION OF by Electronic Filing on December13. 2019, by using the
LFS — Web patentfiling system and addressedto:

INTERLEAVED Commissioner for Patents, P.O. Box 1450, Alexandria, VA
CONVOLUTIONAL CODES 22313-1450,

FORMING TURBO-LIKE CODES By: /tillary Pratt/
Hillary Pratt

  
 

Mail Stop Petition
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

PETITION UNDER 37 C.F.R.§1.182 FOR DUPLICATE LETTERS PATENT AND 

PETITION TO EXPEDITE REVIEW

Dear Sir/Madam:

Pursuant to 37 C.F.R. § 1.182, Applicants hereby respectfully Petition to receive a

duplicate Letters Patent for U.S. Patent No. 7,421,032. The undersignedcertifies that the

original Letters Patent waslost.

Itis hereby respectfully petitioned that the Office expedite processing of the Petition

Under 37 C.F.R. § 1.182 for duplicate Letters Patent. In support of this petition, Applicants

submit the expedited petition fee set forth in 37 C.F.R. § 1.17¢f).

Page | of 2
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Attorney Docket No. CIT 3220-C
WSGRNo. 38075-700

The Director is hereby authorized to charge the amount of $800 to coverthe fees set forth

in 37 C.F.R. § 1.182, plus any deficiency in the fees filed, asserted to be filed or which should

have been filed herewith to our Deposit Account No. 23-2415, referencing WSGR No. 38075-

700.

Respectfully submitted,

WILSON SONSINI GOODRICH & ROSATI

Professional Corporation

Date: _December13, 2019 By: /Charles C. Hagadorn, II/
Charles C. Hagadorn,III
Registration No. 62,367

 

650 Page Mill Road
Palo Alto, CA 94304-1050
(650) 493-9300

Page 2 of 2
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Electronic Patent Application Fee Transmittal 

Application Number: 11542950

Filing Date: 03-Oct-2006

SERIAL CONCATENATION OF INTERLEAVED CONVOLUTIONAL CODES

Title of Invention: FORMING TURBO-LIKE CODES

 

First Named Inventor/Applicant Name:

Attorney Docket Number: CIT 3220-C

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

| . Sub-Total in

Basic Filing:

Claims:
 

Miscellaneous-Filing:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Page 32 of 491
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Extension-of-Time:

Miscellaneous:

Total in USD (S$) 
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Electronic AcknowledgementReceipt

EFS ID: 38031322
 

Application Number: 11542950

SERIAL CONCATENATION OF INTERLEAVED CONVOLUTIONAL CODES
Title of Invention: FORMING TURBO-LIKE CODES

a

Attorney Docket Number: CIT 3220-C 

Receipt Date: 13-DEC-2019

Application Type: Utility under 35 USC 111{a)

Paymentinformation:

 
Deposit Account 232415

Authorized User Hillary Pratt

The Director of the USPTOis hereby authorized to charge indicated fees and credit any overpaymentas follows:

37 CFR 1.16 (National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)
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37 CFR 1.19 (Documentsupply fees)

37 CFR 1.20 (Post Issuance fees)

37 CFR 1.21 (Miscellaneous fees and charges)

 

File Listing:

Document «gs : File Size(Bytes)/ Multi Pages
Message Digest|Part/zip| (ifappl.)

139303

Petition for review by the Office of
vee 7_421_032_Petition_1_182.pdPetitions 691 Abfe83e46e58494217cSf0fcOa9cf2 1bb

Warnings: 

Information:

Fee Worksheet (SB06) fee-info.pdf £822016d7cSec1b6a022820fababc7121 7Sfq
ab2

Warnings: 

Information:

 
Total Files Size (in bytes) 169765 

This AcknowledgementReceipt evidences receipt on the noted date by the USPTOof the indicated documents,
characterized by the applicant, and including page counts, where applicable.It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary componentsfora filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shownonthis
AcknowledgementReceiptwill establish thefiling date of the application.
National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0O/903indicating acceptance of the application as a
national stage submission under35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.
New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and ofthe InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
national security, and the date shown onthis AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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Case: 18-2332 Document:53 Page:1_ Filed: 11/13/2019

NOTE: This disposition is nonprecedential.

Gnited States Court of Appeals
for the Federal Circuit

APPLE INC.,
Appellant

v.

CALIFORNIA INSTITUTE OF TECHNOLOGY,
Appellee

2018-2332, 2018-2410, 2018-2411, 2018-2412

Appeals from the United States Patent and Trademark
Office, Patent Trial and Appeal Board in Nos. IPR2017-
00297, IPR2017-00423, IPR2017-00700, IPR2017-00701,
IPR2017-00728.

JUDGMENT

JAMES MURPHY Down, Wilmer Cutler Pickering Hale
and Dorr LLP, Los Angeles, CA, argued for appellant. Also
represented by MARK D. SELWYN, Palo Alto, CA; RUSSELL
SPIVAK, New York City, NY; MICHAEL H. SMITH, Washing-
ton, DC; MARK CHRISTOPHER FLEMING, LAUREN B.
FLETCHER, Boston, MA.

MICHAEL T. ROSATO, Wilson, Sonsini, Goodrich &
Rosati, PC, Seattle, WA, argued for appellee. Also
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Case: 18-2332 Document:53 Page:2 Filed: 11/13/2019

represented by MATTHEW A. ARGENTI, Palo Alto, CA;
RICHARD TORCZON, Washington, DC.

THIS CAUSE having been heard and considered,it is

ORDERED and ADJUDGED:

PER CURIAM (DYK, TARANTO, and STOLL, Circuit
Judges).

AFFIRMED.See Fed. Cir. R. 36.

ENTERED BY ORDER OF THE COURT

 November13, 2019 /s/ Peter R. Marksteiner

Date Peter R. Marksteiner

Clerk of Court
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Case: 18-2332 Document: 56 Page:1 Filed: 12/20/2019

Gnited States Court of Appeals
for the Federal Circuit

APPLE INC.,,

Appellant

Vv.

CALIFORNIA INSTITUTE OF TECHNOLOGY,

Appellee

2018-2332, 2018-2410, 2018-2411, 2018-2412

Appeal from the United States Patent and Trademark
Office, Patent Trial and Appeal Board in No. IPR2017-
00297, IPR2017-00423, IPR2017-00700, IPR2017-00701,
IPR2017-00728.

MANDATE

In accordance with the judgment of this Court, entered
November13, 2019, and pursuantto Rule 41 of the Federal
Rules of Appellate Procedure, the formal mandate is
hereby issued.

FOR THE COURT

December 20, 2019 /sf Peter R. Marksteiner

Peter R. Marksteiner

Clerk of Court

 

Page 38 of 491



Page 39 of 491Page 39 of 491

Case No. IPR2017-00728

Docket No.: 1033300-00287US11

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

Apple Inc.,
Petitioner

v.

California Institute of Technology,
Patent Owner

IPR2017-00728

Patent No. 7,421,032

PETITIONER’S NOTICE OF APPEAL
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Case No. IPR2017-00728; Docket No.: 1033300-00287US11
Petitioner’s Notice ofAppeal

Director of the United States Patent and Trademark Office
c/o Office of the General Counsel

P.O. Box 1450

Alexandria, VA 22314-5793

Pursuant to 35 U.S.C. §§ 141-44 and 319, and 37 C.F.R. § 90.2-90.3, notice

is hereby given that Petitioner Apple Inc. appeals to the United States Court of

Appeals for the Federal Circuit from the Final Written Decision entered August 20,

2018 (Paper 63) in IPR2017-00728,andall prior and interlocutory rulingsrelated

thereto or subsumed therein.

In accordance with 37 C.F.R. § 90.2(a)(3)(ii), Petitioner further indicates

that the issues on appeal include, but are not limited to, whether the Patent Trial

and Appeal Board erred in determining that Petitioner had notestablished by a

preponderance ofthe evidence that claims 18-23 of U.S. Patent No. 7,421,032 are

unpatentable under 35 U.S.C. § 103 over the combination ofPing, MacKay,

Divsalar, and Luby97; and anyfinding or determination supporting or related to

those issues, as well as all other issues decided adversely to Petitioner in any

orders, decisions, rulings, and opinions.

Pursuant to 37 C.F.R. § 90.3, this Notice of Appeal is timely, having been

duly filed within 63 days after the date of the Final Written Decision.
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Case No. IPR2017-00728; Docket No.: 1033300-00287US11
Petitioner’s Notice ofAppeal

_ A copy of this Notice of Appealis being filed simultaneously with the Patent

Trial and Appeal Board, the Clerk’s Office for the United States Court ofAppeals

for the Federal Circuit, and the Director of the Patent and Trademark Office.

Respectfully submitted,

Date: September 20, 2018 /Michael Smith/

Michael H. Smith

Registration No. 71,190
Counsel for Petitioner
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CERTIFICATE OF SERVICE

Pursuant to 37 C.F.R. §§ 90.2(a)(1) and 104.2(a), I hereby certify that, in

addition to being filed electronically through the Patent Trial and Appeal Board’s

End to End (PTAB E2E), a true and correct original version of the foregoing

PETITIONER'S NOTICE OF APPEAL is being filed by Express Mail (Express

Mail Label EL 815615055 US)on this 20th day of September 2018, with the

Director of the United States Patent and TrademarkOffice, at the following

address:

Director of the United States Patent and Trademark Office

c/o Office of the General Counsel

United States Patent and Trademark Office

P.O. Box 1450

Alexandria, VA 22313-1450

Pursuant to 37 C_F.R. § 90.2(a)(2) and Federal Circuit Rule 15(a)(1), and

Rule 52(a),(e), I hereby certify that a true and correct copyofthe foregoing

PETITIONER’S NOTICE OF APPEAL isbeingfiled in the United States Court of

Appeals for the Federal Circuit using the Court’s CM/ECFfiling system onthis

20th day of September2018, and thefiling fee is being paid electronically using

pay.gov.
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I hereby certify that on September 20, 2018 I caused a true and correct copy

of the PETITIONER’S NOTICE OF APPBAL to be served via e-mail on the

following attorneys of record:

Michael Rosato (mrosato@wsgr.com)

Matthew Argenti (margenti@wsgr.com)

Richard Torezon (rtorezon@wsegr.com)

{Michael Smith/

Michael H. Smith

Registration No. 71,190
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Trials@uspto.gov Paper: 63
571-272-7822 Mailed August 20, 2018

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

APPLE INC.,
Petitioner,

V.

CALIFORNIA INSTITUTE OF TECHNOLOGY,
Patent Owner.

Case IPR2017-00728

Patent 7,421,032 B2

Before KEN B. BARRETT, TREVOR M. JEFFERSON,and
JOHN A. HUDALLA,Administrative Patent Judges.

BARRETT,Administrative Patent Judge.

FINAL WRITTEN DECISION

Inter Partes Review

35 US.C. § 318(a) and 37 CFR. § 42.73
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I. INTRODUCTION

A, Background and Summary

Apple Inc. (“Petitioner”) filed a Petition requesting inter partes

review of U.S. Patent No. 7,421,032 B2, issued September 2, 2008

(“the 032 patent,” Ex. 1201). Paper5 (“Pet.”). The Petition challenges the

patentability of claims 18-23 of the ’032 patent on the groundof

obviousness under 35 U.S.C. § 103. California Institute of Technology

(‘Patent Owner”) filed a Preliminary Response to the Petition. Paper 13

(‘Prelim. Resp.”). Weinstituted inter paries review (Paper 14, “Inst. Dec.”’)

of all the challenged claims based on Ping, MacKay, Divsalar, and Luby97.

Patent Ownerfiled a Response to the Petition (Paper32, “PO Resp.”),

and Petitionerfiled a Reply (Paper 45, “Pet. Reply”). Pursuant to vut

authorization (Paper 43), Patent Ownerfiled a Sur-Reply (Paper 55, “PO

Sur-Reply”).

Anoral hearing was held on May 8, 2018, and a transcript of the

hearingis included in the record. Paper 62 (“Tr.”).

As authorized in our Order ofFebruary 10, 2018 (Paper 41), Patent

Ownerfiled a motion for sanctionsrelated to Petitioner’s cross-examination

of Patent Owner’s witnesses, Dr. Mitzenmacherand Dr. Divsalar (Paper 42),

and Petitioner filed an opposition (Paper 47).

Additionally, Patent Ownerfiled a Motion to Exclude evidence

(Paper 52), to which Petitioner filed an Opposition (Paper 54), and Patent

Ownerfiled a Reply (Paper 58).

Wehave jurisdiction under 35 U.S.C. § 6. This Final Written

Decision is entered pursuant to 35 U.S.C. § 318(a). After consideration of

the parties’ arguments and evidence, and for the reasons discussed belowo ,
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we determinethat Petitioner has not shown by a preponderanceofthe

evidencethat claims 18-23 of the ’032 patent are unpatentable.

B. Related Proceedings

Oneor both parties identify, as matters involving orrelated to the

032 patent, Cal. Inst. ofTech. v. Broadcom Ltd., No. 2:16-cv-03714 (C.D.

Cal. filed May 26, 2016) and Cal. Inst. ofTech. v. Hughes Comme ’ns, Inc.,

2:13-cv-07245 (C.D. Cal. filed Oct. 1, 2013), and Patent Trial and Appeal

Board cases IPR2015-00059, IPR2015-00060, IPR2015-00061, IPR2015-

00067, IPR201 5-00068, IPR2015-00081, IPR2017-00210, IPR2017-00211,
IPR2017-00219, IPR2017-00297, IPR2017-00423, IPR2017-00700, and

IPR2017-00701. Pet. 3, Paper 7.

C. The ’032 Patent

The °032 patentis titled “Serial Concatenation of Interleaved

Convolutional Codes Forming Turbo-Like Codes.” Ex. 1201, [54].

The °032 patent explains someofthe prior art with reference to its Figure 1,

reproduced below.

700—~

 
 DECODE 2

Figure 1 is a schematic diagram ofa prior “turbo code” system. Jd. at 2:16—

17. The ’032 patent specification describes Figure 1 as follows:
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A block of k informationbits is input directly to a first
coder 102. Akbit interleaver 106 also receives the k bits and

interleaves them prior to applying them to a second coder 104.
The second coder produces an output that has more bits thanits
input, that is, it is a coderwith rate that is less than 1. The
coders 102, 104 are typically recursive convolutional coders.

Three different items are sent over the channel 150: the

originalk bits, first encoded bits 110, and second encodedbits
112. At the decoding end, two decoders are used: a first
constituent decoder 160 and a second constituent decoder 162.

Each receives both the original k bits, and one of the encoded
portions 110, 112. Each decodersendslikelihood estimates of
the decoded bits to the other decoders. The estimates are used
to decode the uncoded information bits as corrupted by the
noisy channel.

Id. at 1:41-56.

A coder 200, according to a first embodiment ofthe invention,is

described with reference to Figure 2, reproduced below.

200~
k

 INNER

206

Figure 2 of the ’032 patent is a schematic diagram of coder 200.

The coder 200 may include an outer coder 202, an
interleaver 204, and inner coder 206... . The outer coder 202
receives the uncoded data. The data may bepartitioned into
blocks of fixed size, say k bits. The outer coder may be an (n,k)
binary linear block coder, where n>k. The coder accepts as
input a block u of k data bits and producesan output block v of
n data bits. The mathematical relationship between u and v is
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v=Tou, where To is an nxk matrix, and therate!!! of the coderis
k/n.

The rate of the coder maybeirregular,that is, the value
of To is not constant, and may differ for sub-blocks of bits in the
data block. In an embodiment, the outer coder 202 is a repeater
that repeats the k bits in a block a numberof times q to produce
a block with n bits, where n=qk. Since the repeater has an
irregular output, different bits in the block may be repeated a
different numberof times. For example, a fraction of the bits in
the block may be repeated twotimes,a fraction of bits may be
repeated three times, and the remainder of bits may be repeated
four times. These fractions define a degree sequence, or degree
profile, of the code.

The inner coder 206 may bealinear rate-1 coder, which
meansthat the n-bit output block x can be written as x=Tiw,

. where T, is a nonsingular nxn matrix. The inner coder 210 can
have a rate that is close to 1, e.g., within 50%, more preferably
10% and perhaps even morepreferably within 1% of1.

Id. at 2:36-65. In an embodiment, the second (“inner”) coder 206 is an

accumulator. Id. at 2:66—67. “The serial concatenation of the interleaved

irregular repeat code and the accumulate code produces an irregular repeat

and accumulate (IRA) code.” Jd. at 3:30-32.

Figure 4 of the ’032 patent is reproduced below.

k

 
Figure 4 showsan alternative embodiment.in which the outer encoderis a

low-density generator matrix (LDGM). Id. at 3:56-59. LDGM codeshave a

1 We understandthat the “rate” of an encoderrefers to the ratio of the

numberofinputbits to the numberofresulting encoded outputbits related to
those inputbits.
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“sparse” generator matrix. Jd, at 3:59-60. The IRA code producedis a

serial concatenation of the LDGM code and the accumulator code, Jd.

at 3:60-62. No interleaver (as in the Figure 2 embodiment) is required in the

Figure 4 arrangement because the LDGM provides scrambling otherwise

provided bythe interleaver in the Figure 2 embodiment. Jd. at 3:62-64.

' “The set of parity checks may be representedin a bipartite graph,

called the Tanner graph,of the code.” Jd. at 3:33-35. Figure 3, shown

below, depicts such a Tanner graph.

 
 

 
 

Variable Node Check Node

Fraction of nodes degree a
degree j

f’\ . Vy 304
ofORK ex

Uy

RANDOMPERMUTATION
i

Figure 3 is described as “a Tanner graphfor an irregular repeat and

accumulate (IRA) coder.” Jd. at 2:20—-21. The left-most column of nodes,

information nodes 302 (the open circles), are variable nodes that receive

information bits. The column of nodes(the filled circles) just to the right of

the “RANDOM PERMUTATION?”block are check nodes v indicated by

reference numeral 304. An information bit node connected to two check

6
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nodes represents a repeat of 2. An information node connectedto three

check nodes represents a repeat of 3. The nodes (the open circles) in the

right-most columnare parity bit nodes x, referenced by 306. As shown by

the edges? of the Tanner graph,each parity bit is a function ofits previous

parity bit and is also a function of information bits (edges connect through

check nodes and random permutation to information bit nodes). Jd. at 3:34—

55; see also Ex. 1204 ¥ 110 (discussingthe relationship betweenparity bits

in the context of the claimed Tanner graph and the °032 patent’s

specification).

D. Illustrative Claim

Ofthe challenged claims of the ’032 patent, claim 18 is the only

independent claim. The remaining challenged claims dependdirectly from

claim 18. Claim 18, reproduced below asoriginally issued and before

issuance ofa Certificate of Correction dated February 17, 2009, and with

paragraphing added,is illustrative:

18. A device comprising:

a message passing decoder configured to decode a
received data stream that includes a collection ofparity bits,

the message passing decoder comprising two or more
check/variable nodes operating in parallel to receive messages
from neighboring check/variable nodes and send updated
messagesto the neighboring variable/check nodes,

wherein the message passing decoderis configured to
decode the received data stream that has been encodedin

accordance with the following Tanner graph:

2 We understandthat “edges”are the straight lines that connect one node to
another node of a Tanner graph. See Ex. 1201, 3:53-54.

7
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eg
e
odheee

3QO

za 
Ex. 1201, 9:57-10:42. A Certificate of Correction for the ’032 patent

replaced the labels Vi, Ui, and X: from the lowerportion of the Tanner

graph in claim 18 with V;, Uk, and X,, respectively. See id. at Certificate of
Correction (Feb. 17, 2009). | |

E. Evidence

Petitionerrelies on the following art references:

 D. J. C. MacKayet al., Comparison ofConstructions of
Irregular Gallager Codes, [EEE TRANSACTIONS ON
COMMUNICATIONS, Vol. 47, No. 10, pp. 1449-54, October
1999 (“MacKay”)
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L. Ping et al., Low Density Parity Check Codes with Semi- Ex. 1203
RandomParity Check Matrix, EE ELECTRONICS LETTERS,
Vol. 35, No. 1, pp. 38-39, Jan. 7, 1999 (“Ping”
M.Lubyet al., Practical Loss-Resilient Codes, PROCEEDINGS
OF THE TWENTY-NINTH ANNUAL ACM SYMPOSIUM ON THEORY
OF COMPUTING, May 4—6, 1997, at 150-159 (“Luby97”)

Dariush Divsalar, et al., Coding Theoremsfor “Turbo-Like”
Codes, PROCEEDINGS OF THE THIRTY-SIXTH ANNUAL
ALLERTON CONFERENCE ON COMMUNICATION, CONTROL, AND

COMPUTING,Sept. 23-25, 1998, at 201-209 (“Divsalar”)

 

 
Ex. 1208

 

  
  
  

Ex. 1217

Petitioner also relies on the Declaration ofDr. James A. Davis, dated

January 19, 2017(Ex. 1204), and the Declaration of Brendan Frey, Ph.D.,

dated February 21, 2018 (Ex. 1265) in support of its arguments. Patent

Ownerrelies upon the Declaration of Dr. Michael Mitzenmacher, dated

November 21, 2017 (Ex. 2004), and the Declaration of Dr. Dariush Divsalar,

dated November 7, 2017 (Ex. 2031), in support of its arguments in the

Patent Owner Response. Theparties rely on other exhibits as discussed

below.

F. The Asserted Ground of Unpatentability

The following ground ofunpatentability remainsat issue in this case

(Pet. 41; Inst. Dec. 9, 22 (instituting a trial on all of the challenged claims
and on the sole ground presented in the Petition)):

 Ping, MacKay, Divsalar, and Luby97|§ 103(a) 18-23
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Tl. ANALYSIS

A. Principles ofLaw

Petitioner bears the burden of proving unpatentability of the claims

challenged in the Petition, and that burdennevershifts to Patent Owner.

Dynamic Drinkware, LLC y. Nat’l Graphics, Inc., 800 F.3d 1375, 1378

(Fed. Cir. 2015). To prevail, Petitioner must establish the facts supporting

its challenge by a preponderanceofthe evidence. 35 U.S.C.§ 316(e);

37 CER. § 42.1(d).

A patentclaim is unpatentable under 35 U.S.C. § 103(a) if the

differences between the claimed subject matter and the prior art are such that

the subject matter, as a whole, would have been obviousat the time the

invention was madeto a person havingordinary skill in the art to which said

subject matter pertains. KSR Int’ Co. v. Teleflex Inc., 550 U.S. 398, 406

(2007). The question of obviousness is resolved on the basis ofunderlying
factual determinations including: (1) the scope and content ofthe priorart,

(2) any differences between the claimed subject matter and the priorart;

(3) the level of skill in the art; and (4) any objective evidence of
non-obviousness.? Grahamv. John Deere Co., 383 U.S. 1, 17-18 (1966).

B. The Level ofOrdinary Skill in the Art

Petitioner’s declarant, Dr. Davis, opines that:

A person ofordinary skill in the art at the time of the
alleged invention of the ’032 patent would have had a Ph.D.in
mathematics, electrical or computer engineering, or computer
science with emphasisin signal processing, communications, or

3 Although Patent Ownerputs forth evidence of objective indicia of
non-obviousness (PO Resp. 55-66), we need not reach this evidence based
on ourdisposition below.

|
|

|
|

10 |
|
|
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coding, or a master’s degree in the above area with at least three
years of work experience in this field at the time of the alleged
invention.

Ex. 1204 4 98; see Pet. 26 (citing the same). Patent Owner’s declarant,

Dr. Mitzenmacher,applies the same definition offered by Dr. Davis.

Ex. 2004 { 66.

Wedetermine that the definition offered by Dr. Davis comports with

the qualifications a person would have needed to understand and implement

the teachings of the ’032 patent and the prior art of record. Accordingly, we
apply Dr. Davis’s definition of the level of ordinary skill in theart.

C. Claim Construction

In an infer partes review, claim terms in an unexpired patentare given

their broadest reasonable construction in light of the specification of the

patent in which they appear. 37 C.F.R. § 42.100(b); see also Cuozzo

Speed Techs. LLC v. Lee, 136 S. Ct. 2131, 2144-46 (2016). Under the

broadest reasonable construction standard, claim terms are given their
ordinary and customary meaning, as would be understood by one of ordinary

skill in the art in the context of the entire patent disclosure. In re Translogic

Tech., Inc., 504 F.3d 1249, 1257 (Fed. Cir. 2007).

Tanner Graph

For purposesofourInstitution Decision, we adopted the construction

for “Tanner graph”set forth in a prior Board decision concerning

the °032 patent and for which Petitioner supports the application of the same

1]



Page 56 of 491Page 56 of 491

IPR2017-00728

Patent 7,421,032 B2

construction in the present case. Inst. Dec. 10-11 (quoting IPR2015-00060,

Paper 18, 12-14; citing Pet. 28-29"). That constructionis as follows:

[1] a graph representingan [irregular? repeat accumulate] IRA
code as a set of parity checks where every messagebit is
repeated,at least two different subsets of messagebits are
repeated a different number of times, and

[2] check nodes, randomly connected to the repeated message
bits, enforce constraints that determine the parity bits[, and] . . .

[3] a parity bit is determined as a function of both information
bits and otherparity bits as shown by the configuration of nodes
and edges of the Tanner graph.

Inst. Dec. 10.

Patent Owner does not express disagreement with the construction but

contends that the term “Tanner graph” neednotbe construed because, inter

alia, a person ofordinary skill in the art “would havereadily understood

4 Petitioner contends that this construction is the broadest reasonable

interpretation, yet is narrowerthan that adopted by the District Court in
Caltech v. Hughes Communications Inc., No. 2:13-cv-07245 (C.D. Cal.)
because the court’s construction did not include the constraint regarding

parity bit determination (constraint [3]). Pet. 29 (citing Ex. 1213).
Petitioner contendsthat the difference has no substantive effect on the issues
before us. See Tr. 34:16—35:2.

> The Board, in the prior decision regarding the 032 patent, adopted a
construction where, “[iJn the context of the ’032 patent specification,. . .
‘irregular’ refers to the notion that different message bits or groups of
messagebits contribute to different numbers ofparity bits.”
IPR2015-00060, Paper 18, 12 (Decision denying institution); see also
Pet. 27-28 (advocating the adoption ofthat construction in this case);
IPR2017-00700, Paper32, 14 (Patent Owner,in a related case, citing
Ex. 2004 § 69 and asserting: “Caltech does not believe the term needs to be
construed, as the plain and ordinary meaning ofirregularrepetition is clear.
That message bits contribute in differing numbersto parity bits is made clear
in the claim language.”).

12
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how to encodebits according to the Tannergraphin the claims and in view

of the specification.” PO Resp. 15; see also Ex. 2004 { 73 (Dr.

Mitzenmachernot disagreeing with any aspect of the construction but

opining that: “[T]here is no need to ‘construe’ the graph. Any person of

ordinary skill could readily comprehend whatthe graph requires in terms of

an encoder or a decoder.”).
Regardless as to whetherthe person ofordinary skill in the art—e.g., a

person with a doctorate in mathematics—would understand the claim, we

find a verbaldescription of the graph to be helpful. Accordingly, we again

adoptthat prior construction for purposes of analyzing Petitioner’s

challenges before us in this case.

Onthis record and for purposes of deciding the dispositive issues

before us, we determine that no other claim terms require express

construction.

D. The Alleged Obviousness over Ping, MacKay, Divsalar, and Luby97

Petitioner alleges that independent claim 18 and dependent claims 19—

23 of the 032 patent would have been obvious over Ping, MacKay,

Divsalar, and Luby97. See Pet. 41-64 (addressing independent claim 18).

Petitioner asserts that Ping discloses much ofthe subject matter of

independentclaim 18, but maintains that Ping’s outer coderis regular.

Pet. 41—42; see also id. at 58. Petitioner relies on MacKayfor teaching

irregularity, id. at 41, 43, relies on Divsalar for teaching repetition “if Ping

standing aloneis not understoodto teach, or render obvious, repeating

information bits,” id. at 46, and relies on Luby97 for teaching receiving a

source data stream,id. at 48. Additionally, Petitioner relies on Divsalar,

MacKay, and Luby97 for teaching that message passing decoders were

13
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well-known in the art. See Pet. 20, 51-52. Patent Ownerargues,inter alia,

that the Petition presents a flawed reason to modify Ping in light ofMacKay.

PO Resp. 2-3.

I. Ping (Ex. 1203)

Ping is an article directed to “{a] semi-random approachto low

density parity check [LDPC] codedesign.” Ex. 1203, 38. In this approach,

“only part of [parity check matrix] H is generated randomly, and the

remaining part is deterministic,” which “achieve[s] essentially the same

performanceas the standard LDPC encoding method with significantly

reduced complexity.” Jd. The size of matrix H is (n—k) x n where k is the

information length andnis the coded length. Jd A codeword c is

decomposed “as ¢ = [p, d]', where p and d contain the parity and

informationbits, respectively.” Jd. Parity check matrix H can be

decomposedinto two parts corresponding to p and d as “H = [H?, H°}.” Id.
H?is defined as follows:

1 0

HP = 1 1

0 1 I

Id. "is created such that it “has a column weight of ¢ and a row weight of

kti(n-k) (the weight of a vector is the numberof 1s amongits elements),”id,

such that

d d d d
Aya hiya hy3 ow ALE

d d d d
hoa h22 h33 wo Ade

d _ d d d dH = Aga h32 h33 wee h3x

da d d d
hy-ka han hn-K3 os hn-kk

14
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Ex. 1204 9 74.° For each sub-block of H® there is exactly “one element1

per column and kt/(n-k) 1s per row.” Ex. 1203, 38. This construction
“increase[s] the recurrence distance ofeachbit in the encoding chain” and :
“reduces the correlation during the decoding process.” Id. 3

Parity bits “p = {pi} can easily be calculated from a given d = {dj}”

using the following expressions:

r= > hg, dj and pj=Pi-1t+ > hg, d; (mod 2)
i J

Ex. 1203, 38 (equation (4)).’

2. MacKay (Ex. 1202)

MacKay is a paperrelated to Gallager codes basedon irregular

graphs, which are “low-density parity check codes whose performanceis
closest to the Shannonlimit.” Ex. 1202, 1449. According to MacKay,

“(t]he best known binary Gallager codes are irregular codes whose parity

check matrices have nonuniform weight per column.” Jd. A parity check

matrix that “can be viewed as defining a bipartite graph with ‘bit’ vertices

correspondingto the columnsand ‘check’ vertices correspondingto the

rows”where “[e]ach nonzero entry in the matrix correspondsto an edge

connecting a bit to a check.” Jd. at 1450. As an example of an irregular

6 This particular representation of H® is taken from Dr. Davis’s testimony.
Patent Owner’s description of H" is foundat page 8 of its Response.
7 The reference to “mod 2” refers to modulo-2 addition. Modulo-2 addition
correspondsto the exclusive-OR (XORor @)logical operation, whichis
defined as follows: 0€0=0, 0@1=1, | @0=1, and 1@1=0. See Ex. 1204
q 185. . |

15 | |
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codein a parity check matrix, MacKay describes a matrix that “has columns

ofweight 9 and of weight 3 [and] all rows hav[ing] weight 7.” /d. at 1451.

3. Divsalar (Ex. 1217)

Divsalar teaches “repeat and accumulate” codes, described as “‘a

simple class ofrate 1/q serially concatenated codes where the outer code is a

q-fold repetition code and the inner codeis a rate 1 convolutional code with

transfer function 1/(1 + D).” Ex. 1204 § 89 (quoting Ex. 1217, 1 (Abstr.)).

Petitioner relies on Divsalar’s Figure 3, reproduced below.
 
  
 

  

 
LENGTH rate |

[WEIGHT] 4/7 (142)
qn x gN

permtarion
matrix

Figure 3 ofDivsalar describes an encoderfor a (gN, N) repeat and

accumulate code. Ex. 1217, 5. The numbers abovethe input-output lines

indicate the length of the corresponding block, and those below thelines

indicate the weight of the block. /d.

4. Luby97 (Ex. 1208)

Luby97 describes “randomized constructionsof linear-time encodable

and decodable codesthat can transmit over lossy channels at rates extremely

close to capacity.” Ex. 1208, 150 (Absir.). Luby97 describes receiving data

to be encodedin a stream of data symbols, such as bits, where the “stream of

data symbols (] is partitioned and transmitted in logical units of blocks.” Jd.

(emphasis added, footnote omitted).

5. The Alleged Obviousness ofClaims 18-23
As discussed above in the context of claim construction, independent

claim 18 contains a Tannergraph havingat least three elements. Petitioner,

in articulating its obviousness challenge of claim 18, relies on the testimony

16



Page 61 of 491Page 61 of 491

-or more check/variable nodes operating in parallel to receive messages from

IPR2017-00728

Patent 7,421,032 B2

of Dr. Davis and mapsthe teachings ofthe prior art against those three

elements as well as the express recitations of the claim. Pet. 50-64. engneeeeeRestartsentsSareeeecerto
Claim 18 recites “a message passing decoderconfigured to decode a

received data stream that includes a collection ofparity bits.” Petitioner

maintains that Divsalar teaches an encoding device and teaches message

passing decoding. Jd. at 51. Petitioner maintains that MacKay and Luby97

also teach forms of message passing decoding. Id. at 51-52. Petitioner

reasonsthat, in light of these teachings and “the fact that one of ordinary

skill would understand message passing algorithmsto be a standard

technique for decodinglinear error-correcting codes,” it would have been

obvious to use a message passing decoderto decode the codes of Ping. Id.
at 52 (citing Ex. 1204 J 194); see also id. at 20 (citing Ex. 1204 { 62)

(Petitioner asserting that a message passing decoder was a well-known type

of decoder). Petitioner points to Luby97’s teaching of receiving, in streams,

data to be encoded andasserts that the sequence ofblocks of symbols

transmitted by the encoder ofLuby97 constitutes a stream. Id. at 48-49.
Petitioner asserts that it would have been obviousto use, for Ping’s codes, a

decoderthat can receive encoded bits in a stream where the encoderthat

encoded thosebits outputs them in a stream. Jd. at 49-50, 52-53, see

Ex. 1204 J 195-200.

Claim 18 next recites “the message passing decoder comprising two

neighboring check/variable nodes and send updated messagesto the

neighboring variable/check nodes.” Relying on,inter alia, the testimony of

Dr. Davis, Petitioner contends that such a parallel operation would have

been obvious because message passing decoding works by passing messages
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back and forth between variable nodes and check nodes accordingto a

Tanner graph. Pet. 23-24, 53-54; Ex. 1204 ff] 68, 201-203.

Asfor the Tanner graph of claim 18, Petitioner addresses the three

elements of our construction in an orderdifferent than that listed above in

the claim construction section. For the element “[3] a parity bit is

determinedas a function of both informationbits and other parity bits as

shown by the configuration of nodes and edges ofthe Tanner graph,”

Petitioner asserts that Ping teaches a two-stage, low-density parity-check

(LDPC)-accumulate code where the value of one parity bit is used in the

calculation of the next parity bit. Pet. at 30, 55-57; see also id. at 58

(maintaining that Ping’s inner coder is an accumulator).

The next element of the Tanner graph addressed by Petitioner is “[1] a

graph representing an[irregular repeat accumulate} IRA codeas a set of

parity checks where every messagebit is repeated, at least two different
subsets of message bits are repeated a different numberof times.” Pet. 57—

61. Petitionerasserts that a particular code may be represented as matrices

or as a Tanner graph, with those being two ways of describing the same

thing, and contendsthat the proposed combination would have been

understood by one ofordinary skill in the art to correspond to the claimed

Tanner graph. Jd. at 59-61.

Petitioner contendsthat, “[i]n Ping’s H@ matrix, every column

correspondsto an information bit (di) and every row correspondsto a

summation (2; hg d;)” and that oneofordinary skill in the art would have
understood that the summations are computedas thefirst stage of computing

the parity bits in Ping. /d. at 34, 35. According to Petitioner, “Ping’s outer

LDPC code is regular because each columnin Ping’s generator matrix H

18
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contains the same numberof Is — exactly ‘7 1s,” and notes that “Ping thus

states that matrix ‘H® has a column weight of t....’” Jd. at 43 (quoting

Ex. 1203, 38). Petitioner cites MacKay for teaching that “[t]he best known

binary Gallager codesare irregular codes whoseparity check matrices have

nonuniform weight per column.” Id. at 44 (quoting Ex. 1202, 1449)

(emphasis in original); see also Pet. Reply 3 (citing Ex. 1265 (Frey Decl.)

{§] 20-24) (“MacKayalso teaches that codes with such parity check

matrices, i.e., matrices with uneven column weights, can outperform their

regular counterparts.”).

Petitioner reasonsthat, “[b]ecause MacKay teaches that irregular

codes perform better than regular codes, one of ordinary skill would have

been motivated to incorporate irregularity into Ping.” Pet. 43. Petitioner

proposes modifying Ping’s H® matrix (or outer coder), which Petitioner

characterizes as regular, and contends that one of ordinary skill in the art

would have made this modification to improve the performance of Ping’s

code. Pet. 43; Pet. Reply 4. Petitioner maintains:

It would have been straightforward for a person of ordinary
skill to change Ping’s generator H@ matrix such thatnotall
columns had the same weight — e.g., setting some columnsto
weight 9 and others to weight 3, as taught by MacKay.
(Ex. 1202, p. 1451.) This change would result in some
information bits contributing to more outer LDPC parity bits
than others, and would have made Ping’s outer LDPC code
irregular. ... Moreover, MacKay’s teaching that the best
performing LDPC codesare irregular would also have made
this modification obvious (and desirable) to try. (Ex. 1202,
pp. 1449, 1454,“The excellent performanceofirregular
Gallager codes is the motivation for this paper....”) (Ex. 1204,
q116.)
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Pet. 44. According to Petitioner, a person of ordinary skill would not have

been motivated to modify H? because “it has only a single form and because

doing so would have complicated a simple encoder.” Pet. Reply 8. Thus,

Petitioner contendsthat the person of ordinary skill “who wantedto obtain

the benefit of MacKay’s irregularity in Ping would have had only one

option—to incorporate MacKay’s irregularity into H".” Id.
Petitioner further contends that, “even ifPing standingaloneis not

understood to teach, or render obvious, repeating information bits, doing so

would have been obvious in view of Divsalar’s explicit teaching of repeating

bits.” Pet. 46. Petitioner also argues that “[o]ne of ordinary skill would

have been further motivated to implement Ping using the repeater of

Divsalar becausethis implementation would be both cost-effective and easy

to build,” and that the similarities between Ping and Divsalar provide

additional motivation to combine the references’ teachings. Jd. at 47-48.

Thus, argues Petitioner, the combination ofPing, MacKay, and

Divsalar teaches an ixregular repeat accumulate code where messagebits are

repeated and at least two different subsets of message bits are repeated a
different numberof times. Jd. at 59 (citing Ex. 1204 ¥ 139).

Lastly, Petitioner contends that Ping teaches the Tanner graph

requirementof“(2] check nodes, randomly connected to the repeated

messagebits, [which] enforce constraints that determinetheparity bits.” Ja.

at 61-63. Petitioner points to Ping’s Equation (4)

Di = Pi-1 +> ng d;
J

as teaching check nodesconstraining the relationship between information

bits and parity bits, Jd. at 61-63. Petitioner further maintains that Ping,
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using Divsalar’s repetition, teaches that the check nodesare randomly

connected to repeated messagebits. Jd. at 63-64.

Patent Owner disputes, inter alia, Petitioner’s rationale for combining

Ping and MacKay—whichunderlies the overall combination of Ping,

MacKay, Divsalar, and Luby97—on a numberof bases. See PO Resp. 15—

16 (summarizing ten arguments regarding Petitioner’s ground), 27—28.

Patent Ownerarguesthat Ping’s parity check matrix His already irregular as

defined by MacKay. See id at 28-33. According to Patent Owner,“Ping’s

parity-check matrix has three different column weights(¢, 2, and 1), and two

different row weights (ki/(n-k)+1 and At/(n-k)+2).” Id. at 29 (citing

Ex. 2033, 231:11—14); see also Ex. 2004 § 92 (same). As such, Patent

Owner argues “Ping’s parity-check matrix is actually even more ‘irregular’

than MacKay’s irregular codes,” so ordinarily skilled artisans “would not

have been motivated by MacKay’s teachings that irregular codes are an

improvementover regular codes.” PO Resp. 30-31 (citing Ex. 2004 ff 94,

95, and 97-99).

Patent Owneralso highlights that Petitioner’s proposed modifications

relate only to a portion of Ping’s parity check matrix H, namely, sub-matrix

H°. See id. at 31-32; see also Ex. 2004 § 96. Patent Ownerargues

“MacKay does not even consider modifying submatrices, much less teach

that there may be benefits to try.” PO Resp. 33. According to Patent

Owner, “MacKayteachesthat irregular parity-check matrices as a whole

may define better codes than regularparity-check matrices as a whole—it

does not teach any improvementfrom making a submatrix within a parity-

check matrix irregular, or from using any other type of irregular matrix (e.g.,

irregular generator matrices).” Jd. at 31. Patent Owner argues MacKay does
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not “suggest that additional irregularity should be applied to uniform

portions when the overall parity-check matrix is already irregular.” Id. at 32

(citing Ex. 2004 {J 96-99) (footnote omitted).

Patent Ownerfurther arguesthat Petitioner has not established that an

ordinarily skilled artisan would have reasonably expected success from the

proposed modification of Ping in light ofMacKay. See PO Resp. 46-51.

Patent Owner argues “the petition does not even attempt to analyze a

reasonable expectation of success, and for that reason,it is incurably

deficient.” Jd. at 46. As further evidence of the lack of anticipated success,

Patent Owner emphasizes that constructing error-correction codes “was a

highly unpredictable endeavor” that was subject to “extensive trial-and-error

and experimentation to determine whether new codesled to an

improvement.” Jd. at 4 (citing Ex. 2004 {| 46); see also id. at 46 (citing

Ex. 2004 Jf 126-128; Ex. 2033, 256:21-257:12).

Weare persuaded by Patent Owner’s arguments. We agree with

Patent Owner(see PO Resp. 31-32 & n.7) that, although Petitioner may

explain how to modify Ping’s H®@sub-matrix in light of MacKay, it does not

address why such an ordinarily skilled artisan would have done this. Nor
does Petitioner establish that such an artisan reasonably would have

expected success from the modification. Based onthe entiretrial record, we
determine that Petitioner has not established a persuasive rationale for

modifying Ping in light of MacKay asasserted by Petitioner. Petitioner’s

additional reliance on Divsalar and Luby97 does not remedythis

fundamental flaw in the articulated combination. See Pet. 46, 48-50 (relying

on Divsalarfor the teaching of repeating information bits and Luby97 for the

teaching of receiving data to be encodedin a stream).
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Petitioner’s unpatentability contentions presupposethat an ordinarily

skilled artisan would seek to modify a sub-matrix in Ping in light of

MacKay. See Pet. Reply 7 (“Caltech’s comparison of Ping’s H matrix to

MacKay’sis improper. . . . The proper comparison is between Ping’s Hu!

matrix... and MacKay’s matrix.”). Yet even if MacKaytouts

improvements from irregularity in a parity check matrix (e.g., Ping’s matrix

H), MacKay does not suggest that these improvements would have been

applicable to portions of a parity check matrix (e.g., Ping’s sub-matrix H°).
To reach its proposed modification, Petitioner characterizes Ping’s sub-

matrix H® as a generator matrix (or “outer coder”) and Ping’s sub-matrix HP

as merely an accumulator(or“inner coder”). Pet. 30, 44; Pet. Reply 10-13.

Weagree with Patent Owner(see PO Resp. 39), however, that Petitioner

does not explain adequately why labeling sub-matrix H? as a generator
matrix supports the proposed modification of H® based on MacKay. Indeed,

this label does not explain why an ordinarily skilled artisan considering

MacKay would have chosen to modify H"or any other portion ofparity
check matrix H.

Petitioner’s further contentions also are not persuasive. Specifically,

Petitioner contends HP?is an accumulator with only a single, fixed form, so

an ordinarily skilled artisan would not have been motivated to modify H?

because “doing so would have complicated a simple encoder.” Pet.

Reply 7-8, 13. Yetthis rationalization belies the fact that Ping also

specifically defines a structure for sub-matrix H®, which simplifies a portion

of the parity check matrix. According to Dr. Mitzenmacher,“the constraints

on H®, including its regularity, were a deliberate design decision that

contributes to the improved performance of Ping’s code overfully random
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LDPC codes—it is a fundamentalpart ofits code.” Ex. 2004 4104. Thus,

choosing to modify any portion of Ping’s matrix would have broken

constraints in Ping that were intended to simplify encoding. See Ex. 1203,

38 (Ping describing the disclosed approachas a “new method[that] can

achieve essentially the same performance as the standard LDPC encoding

method with significantly reduced complexity”). This is a strong indication

that an ordinarily skilled artisan would not have been motivated to reach

within Ping’s parity check matrix H and modify a sub-matrix.

Wealso agree with Patent Ownerthat Ping’s parity check matrix H is

already “irregular,” which underminesPetitioner’s stated motivation for

modifying Ping in view ofMacKay. See PO Resp. 28-33. Citing

Dr. Mitzenmacher, Patent Ownerestablishes that Ping’s matrix H has three

different column weights (7, 2, and 1). Jd. at 28-29; Ex. 2004 ff] 91-92; see

also Ex. 2033, 231:11-14 (Dr. Davis acknowledging that Ping’s parity check

matrix H has “different weights for the columns”). We accept this as

evidenceof“irregularity” based on Petitioner’s own acknowledgmentthat

“irregularity” is associated with “uneven column weights.” See Pet.

Reply 12-13. Petitioner does not contest that Ping’s parity check matrix H

is irregular; rather, Petitioner contends that the appropriate comparison is

between MacKay’sparity check matrix and Ping’s sub-matrix H‘. Id. at 7.

But MacKayis silent on the concept of sub-matrices, so Petitioner’s

association of MacKay’s teaching with sub-matrix H?is not apt. Instead, we

agree with Patent Ownerthat “MacKay’s teachingsare only applicable to

full parity check matrices.” PO Resp. 15-16. Thus, the record does not

establish that an ordinarily skilled artisan would have sought to add
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irregularity to Ping’s parity check matrix H—oradditionalirregularity to a
sub-matrix of H, such as H4—becauseH itself is already irregular. L

Finally, we agree with Patent Ownerthat the Petition is silent on

whether a person ofordinary skill in the art would have expected success in

combining MacKay with Ping. Although Petitionercites an alleged

“straightforward modification of Ping’s H? matrix” at page 44 of the Petition

as supporting the expectation of success (Pet. Reply 13-14),the cited

passage only describes the proposed modification, rather than addressing
whetheran ordinarily skilled artisan would have anticipated success from

the modification. See Pet. 44. In addition, Petitioner’s argument that an

ordinarily skilled artisan “would have needed no more specificity to attempt

to use MacKay’s irregularity in Ping” (Pet. Reply 14) only underscoresthe

lack of evidencein the Petition regarding anticipated success.

Perhapssensing this deficiency in the Petition, Petitioner introduces

new testimony and a new simulation from Dr. Frey with its Reply in which

Dr. Frey allegedly “demonstrate(s] the ease with which a [person of ordinary

skill in the art] could have added MacKay’s irregularity to Ping.” Ex. 1265

§ 42. Accordingto Petitioner, the results ofthe simulation “outperform

Ping’s original code” and “confirm that a [person ofordinary skill in the art]
would have been motivated to use MacKay’s uneven column weightsin

Ping’s H! matrix, and... would have had a reasonable expectation of

success when doing so.” Pet. Reply 15-16. Yet, even if we were to deem

the testimony and simulation to be within the proper scopeof a reply brief,®
 

8 We need not reach this issue, because we donotrely on this evidencein a
manneradverse to Patent Owner. See also infra § II.E. (dismissing Patent
Owner’s Motion to Exclude as moot on the samebasis).
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they do not support a reasonable expectation of success at the time ofthe

invention. We agree with Patent Ownerthat“i]t is irrelevant what Dr. Frey

claims he could do in the year 2018 when armed with Caltech’s disclosures,

[the named-inventor’s] original coding work, contemporary resources(¢.g.,

Matlab), and some18 yearsofpost-filing date knowledge.” PO

Sur-Reply 7. Because this evidenceis nottied to the state ofthe art at the

time ofthe invention, it is not probative of anticipated success. See

Millennium Pharm., Inc. v. Sandoz Inc., 862 F.3d 1356, 1367 (Fed. Cir.

2017) (quoting Interconnect Planning Corp. v. Feil, 774 F.2d 1132, 1138

(Fed. Cir. 1985)) (“Those charged with determining compliance with

35 U.S.C. § 103 are required to place themselves in the mindsof those of

ordinary skill in the relevant art at the time the invention was made, to

determine whether that which is now plainly at hand would have been

obvious at such earlier time.” (emphasis added)).

Furthermore, as part of our obviousness analysis, we are charged to

consider “the scope and contentof the prior art.” See Graham, 383 US.

at 17-18. One important aspect ofthe art in this case is the relative

unpredictability of developing error-correction codes. See PO Resp. 46

(citing Ex. 2004 9 126-128; Ex. 2033, 256:21-257: 12) (“New codes
appeared from unexpected sources, and developing the precise parameters

that could lead to incremental improvements often took a significant amount

of time and experimentation.”). In its Reply, Petitioner embraces the notion

of unpredictability as supporting its combination; Petitioner contendsthat

“rigorous mathematical analysis of codesis difficult, and, as a result,

{persons of ordinary skill in the art] routinely develop codes by

experimentation.” Pet. Reply 14. Petitioner further contends that “running
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experimental tests on a version of Ping that incorporated MacKay’s

irregularity would have beenroutine[,] . . . [and] the modifications suggested

by MacKay would have beenstraightforward and would have taken very

little time to implement.” Jd.

Yet we do not agree with Petitioner that the need to run experiments

in an unpredictablefield, such as error-correction coding, indicates anything

about whether such experiments ultimately would have been successful at

the time of the invention. Importantly, “{u]npredictability of results equates

more with nonobviousness rather than obviousness, whereas that whichis

predictable is more likely to be obvious.” Honeywell Int’l Inc. v. Mexichem

Amanco Holding S.A., 865 F.3d 1348, 1356 (Fed. Cir. 2017). In the absence

ofany argumentrooted in the Petition directing us to evidence that

substantiates a reasonable expectation of success, Petitioner’s reliance on a

known need for experimentation is not sufficient to support its obviousness

rationale.? See Arctic Cat Inc. v. Bombardier Recreational Prod. Inc., 876

F.3d 1350, 1360-61 (Fed. Cir. 2017) (“[W]Jhere a party argues a skilled

artisan would have been motivated to combine references, it must show the

artisan would have had a reasonable expectation of success from doing so.”

(internal quotation omitted)).

9 Notably, Petitioner does not contendthat its proposed combination should
be analyzed under obvious-to-try case law. Tr. 15:24-16:4 (Petitioner
acknowledging that it was not putting forth an obvious-to-try argument).
Norcould Petitioner, because Petitioner does not develop an obvious-to-try
theory. Specifically, Petitioner does not establish that the priorart directs
which parameters to try and/orguides an inventor toward a particular
solution. See Bayer Schering Pharma AG v. Barr Labs., Inc., 575 F.3d
1341, 1347 (Fed. Cir. 2009).
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For these reasons, we are not persuaded that an ordinarily skilled
artisan would have been motivated to combine the teachings of Ping and

MacKay in the manner suggestedby Petitioner. Petitioner’s reliance on

Divsalar’s and Luby97’s teachings in the proposed combination does not

remedy this underlying flaw. Thus, we determine Petitioner has not shown

by a preponderanceofthe evidence that claim 18 would have been obvious

over the combination ofPing, MacKay, Divsalar, and Luby97.

Petitioner relies on the samedeficient rationale for combining Ping

and MacKay with respectto its analysis for dependent claims 19-23. See

Pet. 64-73. Thus, we also determine Petitioner has not shown by a

preponderanceofthe evidencethat claims 19-23 would have been obvious
over the combination of Ping, MacKay, Vivsalar, and LubyY7.

E. Patent Owner's Motion to Exclude
Patent Owner movesto exclude Exhibits 1206, 1218, 1219, 1224,

1229-1249, 1257-1261, 1265, 1267, 1268, 1271, 1272, and portions of

Exhibits 2038 and 2039. Paper 52, 1. Patent Owner’s motion is dismissed

as moot with respect to these exhibits, as we do not rely on them in a manner

adverse to Patent Owner.

F. Patent Owner’s Motion for Sanctions

Patent Ownerrequests sanctionsagainstPetitioner for allegedly

failing to stay within the proper scope of cross-examination during the

deposition of Dr. Mitzenmacherand Dr. Divsalar. Paper42, 1.'°

'0 Although Patent Ownercites primarily to Exhibit 1064 as the transcript of
Dr. Divsalar’s deposition, the pertinent exhibit in this case is Exhibit 2039.
See Paper 42, 4.
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Specifically, Patent Ownerdetails questioning ofDr. Mitzenmacherthat

allegedly “ventured into various topics beyond the scope of the witness’
direct testimony.” Jd. at 7-9. For example, Patent Ownercites “extensive
questioning regarding Tanner graphs andfigures newly created by

Petitioner’s lawyers, but absent from any petition materials or the witness’

direct testimony.” Jd. at 8. Similarly, Patent Ownerasserts that Dr. Divsalar

was questioned regarding subject matter not discussed in his declaration

including the Allerton Conference, Tanner graphs, and certain references.

Id. at 3-7. As sanctions, Patent Ownerasks us to: (1) strike the out-of-

scope testimony elicited by Petitioner; (2) hold the direct testimony of

Dr. Mitzenmacher and Dr. Divsalar to be facts established in this

proceeding; and (3) impose“reasonable compensatory expenses, including

attorney fees, for costs reasonably related to excessive questioning and

deposition time.” Jd. at 9-10.

Petitioner contends that “each question posed by Petitioner during

Dr. Mitzenmacher’s deposition pertained directly to topics and opinions in

his declaration.” Paper 47,5. Regarding the Tanner graphs and figures,

Petitioner contends these were properly served uponPetitionerat

Dr. Mitzenmacher’s deposition in accordance with 37 C.F.R. § 42.53(f)(3).

Id. at 6. Accordingto Petitioner, Patent Owner’s proposed sanctions are

unwarranted, particularly because Patent Ownersuffered no harm. Jd. at 7—

8.

The “Board may imposea sanction against a party for misconduct.”

37 CER. § 42.12(a); see also 35 U.S.C. § 316(a)(6) (requiring regulations

prescribing sanctions). As the movingparty, Patent Ownerhas the burden to

persuade the Board that sanctions are warranted. See 37 C.F.R.§ 42.20(c).
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In general, a motion for sanctions should address three factors: (1) whether a

party has performed conductthat warrants sanctions; (ii) whether the

moving party has suffered harm from that conduct; and(iii) whetherthe

sanctions requested are proportionate to the harm suffered by the moving

party. See Square, Inc. v. Think Comput. Corp., Case CBM2014-00159,slip

op. at 2 (PTAB Nov.27, 2015) (Paper 48) (citing Ecclesiastes 9: 10-11-12,

Inc. v. LMC Holding Co., 497 F.3d 1135, 1143 (10th Cir. 2007)).

Having reviewed the relevant portions ofDr. Mitzenmacher’s

deposition, we agree with Petitioner that sanctions are not warranted.

Petitioner’s attemptsto elicit testimony regarding the Tanner graphs and

figures, while inartful, did notrise to the level of sanctionable conduct

because they were reasonablyrelated to Dr. Mitzenmacher’sdirect

testimony.

Asto Dr. Divsalar, Patent Owner characterizes his direct testimony

(Ex. 2031) as merely taking the form of“a short declaration addressing only

a few discrete points relating specifically to the Divsalar reference.”

Paper 42, 3. Patent Ownercontends Petitioner’s questions about the

Allerton Conference, Tanner Graphs, and certain other references went

beyond the “limited scope of Dr. Divsalar’s 16-page declaration.” Jd. at 3—

7.

Petitioner cites certain direct testimony from Dr. Divsalar regarding

the perspective of a person of ordinary skill in the art, Tanner graphs, and

certain “contemporaneousliterature” and contendsthat it was permissible to

_ question Dr. Divsalar at the deposition about the foundation and validity of

Page 74 of 491

his opinions on these topics. Paper 47, 3-5 (quoting Ex. 2031 { 10 and

citing Ex. 2031 9 9-11, 26, 28-30, and 33-36), Petitionerfurther contends
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that “in his declaration, Dr. Divsalar discussed having submitted a paper ‘in

connection with the Allerton conference in 1998’ [and] Petitioner thus

properly asked questions about what ‘in connection with the Allerton
conference’ means.” Paper 47, 3 (citing Ex. 2031 4 19).

Weagain agree with Petitioner that sanctions concerning the

deposition of Dr. Divsalarare not warranted. In fact, Patent Owner

acknowledges that Dr. Divsalar offered opinion testimony going to the heart

of the dispute in this case. Paper 42, 3. In that respect, Patent Ownerstates:

Dr. Divsalar expressed his view that modifying an RA [repeat-
accumulate] codeto includeirregular repetition of information
bits would not make sense on the basis that it would add -

unnecessary difficulty and complexity at odds with the stated
objective in the paper, with no expectation of a corresponding
benefit. [Ex. 2031 (Divsalar Declaration)] at ff] 33-36.
Dr. Divsalar was also asked to address the hypothetical
modification suggested by Petitioner, which he explained was
nonsensical and at odds with a key conclusion in the Divsalar
paper. Id. at 37.

Id., see also Ex. 2031 9 (Dr. Divsalar, under the heading “Summary of

Opinions,”testifying: “I do not believe it would have beentrivial or obvious

to modify RA codes by making them ‘irregular’ in order to arrive at IRA

codes, nor would a person of ordinary skill in the art be motivated to make

such a modification.”). In light of this, we are persuaded byPetitioner that

its questions were reasonably related to Dr. Divsalar’s direct testimony—

including the opinion testimony—and were notso far afield as to warrant

sanctions.

Furthermore, we agree with Petitioner that Patent Ownersuffered no

harm with respectto the depositions of Dr. Mitzenmacher and Dr. Divsalar,
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particularly in light of our disposition of the challenged claims. For these

reasons, we deny Patent Owner’s motion for sanctions.

I. CONCLUSION

Petitioner has not demonstrated by a preponderance of the evidence

that claims 18-23 of the 032 patent are unpatentable as obvious over Ping,

MacKay, Divsalar, and Luby97.

IV. ORDER

For the foregoing reasons,it is

ORDEREDthat claims 18-23 ofthe ’032 patent have not been proven

to be unpatentable;

FURTHER ORDEREDthat Patent Owncr’s Motion to Excludeis

dismissed as moot,

FURTHER ORDEREDthat Patent Owner’s Motion for Sanctionsis

denied; and

FURTHER ORDEREDthat, becausethis is a Final Written Decision,

parties to the proceeding seeking judicial review of the decision must

comply with the notice and service requirements of 37 C.F.R. § 90.2.
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Case No. IPR2017-00701; Docket No.: 1033300-00287US7
Petitioner’s Notice ofAppeal

Director of the United States Patent and Trademark Office
c/o Office of the General Counsel

P.O. Box 1450

Alexandria, VA 22314-5793

Pursuant to 35 U.S.C. §§ 141-44 and 319, and 37 C-F.R. § 90.2-90.3, notice

is hereby given that Petitioner Apple Inc. appeals to the United States Court of

Appeals for the Federal Circuit from the Final Written Decision entered August 2,

2018 (Paper 67) in IPR2017-00701, andall prior and interlocutory rulings related

thereto or subsumed therein.

In accordance with 37 C.F.R. § 90.2(a)(3)(ii), Petitioner further indicates

that the issues on appeal include, but are not limited to, whether the PatentTrial

and Appeal Board erred in determining that Petitioner had notestablished by a

preponderance of the evidence that claims | and 4-10 of U.S. Patent No. 7,421,032

are unpatentable under 35 U.S.C. § 103 over the combination of Ping, MacKay,

Divsalar, and Luby97; and any finding or determination supporting orrelated to

those issues, as well as all other issues decided adversely to Petitioner in any

orders, decisions, rulings, and opinions.

Pursuant to 37 C.F.R. § 90.3, this Notice of Appealis timely, having been

duly filed within 63 daysafter the date of the Final Written Decision.
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Case No. IPR2017-00701; Docket No.: 1033300-00287US7
Petitioner’s Notice ofAppeal

A copy ofthis Notice of Appealis being filed simultaneously with the Patent

Trial and Appeal Board, the Clerk’s Office for the United States Court ofAppeals

for the Federal Circuit, and the Director of the Patent and Trademark Office.

Respectfully submitted,

Date: September 20, 2018 /Michael Smith/

Michael H. Smith

Registration No. 71,190
Counsel for Petitioner
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Case No. IPR2017-00701; Docket No.: 1033300-00287US7
Petitioner’s Notice of Appeal

CERTIFICATE OF SERVICE

Pursuant to 37 C.F.R. §§ 90.2(a)(1) and 104.2(a), I hereby certify that, in

addition to beingfiled electronically through the Patent Trial and Appeal Board’s

End to End (PTAB E2E), a true and correct original version of the foregoing

PETITIONER’S NOTICE OF APPEAL is being filed by Express Mail (Express

Mail Label EL 815615016 US) onthis 20th day of September 2018, with the

Director of the United States Patent and Trademark Office, at the following

address:

Director ofthe United States Patent and Trademark Office

c/o Office of the General Counsel

United States Patent and Trademark Office

P.O. Box 1450

Alexandria, VA 22313-1450

Pursuant to 37 C.F.R. § 90.2(a)(2) and Federal Circuit Rule 15(a)(1), and

Rule 52(a),(e), I hereby certify that a true and correct copy of the foregoing

PETITIONER’S NOTICE OF APPEALis being filed in the United States Court of

Appeals for the Federal Circuit using the Court’s CM/ECF filing system on this

20th day of September 2018, andthefiling fee is being paid electronically using

pay-gov.
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Case No. IPR2017-00701; Docket No.: 1033300-00287US7
Petitioner’s Notice of Appeal

I hereby certify that on September 20, 2018 I caused a true and correct copy

of the PETITIONER’S NOTICE OF APPEALto be served via e-mail on the

following attorneys of record:

Michael Rosato (mrosato@wsgr.com)

Matthew Argenti (margenti@wsgr.com)

Richard Torezon (rtorezon@wsgr.com)

/Michael Smith/

Michael H.Smith

Registration No. 71,190
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Case No. IPR2017-00701; Docket No.: 1033300-00287US7
Petitioner’s Notice ofAppeal

EXHIBIT A

ActiveUS 169546034
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Trials@uspto.gov Paper 67
$71-272-7822 Entered: August 2, 2018

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

APPLE INC.,,
Petitioner,

V.

CALIFORNIA INSTITUTE OF TECHNOLOGY,
Patent Owner.

Case IPR2017-00701

Patent 7,421,032 B2

Before KEN B. BARRETT, TREVOR M. JEFFERSON,and
JOHN A. HUDALLA, Administrative Patent Judges.

BARRETT,Administrative Patent Judge.

FINAL WRITTEN DECISION

Inter Partes Review

35 US.C. § 318(a) and 37 CFR. § 42.73
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I. INTRODUCTION

A. Background and Summary

AppleInc. (“Petitioner”) filed a Petition requesting interpartes

review of U.S. Patent No. 7,421,032 B2, issued September 2, 2008

(“the 7032 patent,” Ex. 1101). Paper 3 (“Pet.”). The Petition challenges the

patentability of claims 1-10 of the ’032 patent on the ground of obviousness

under 35 U.S.C. § 103. California Institute of Technology (“Patent Owner”)

filed a Preliminary Responseto the Petition. Paper 13 (“Prelim. Resp.”).

Weinstituted interpartes review (Paper14, “Inst. Dec.”) of claims 1 and 4—

10 based on Ping, MacKay, Divsalar, and Luby97. However,the instituted

review did not include Petitioner’s obviousness challenge of claims 2 and 3
based on those same references.

Patent Ownerfiled a Response to the Petition (Paper 32, “PO Resp.”),

and Petitioner filed a Reply (Paper 45, “Pet. Reply”). Pursuant to our

authorization (Paper 43), Patent Ownerfiled a Sur-Reply (Paper 55, “PO

Sur-Reply”).

An oral hearing was held on May8, 2018, and a transcript of the

hearing is included in the record. Paper 66 (“Tr.”).

As authorized in our Order ofFebruary 10, 2018 (Paper 41), Patent

Ownerfiled a motion for sanctions related to Petitioner’s cross-examination

of Patent Owner’s witnesses, Dr. Mitzenmacher and Dr. Divsalar (Paper42),

and Petitioner filed an opposition (Paper 47).

Additionally, Patent Ownerfiled a Motion to Exclude evidence

(Paper 52), to which Petitioner filed an Opposition (Paper 54), and Patent

Ownerfiled a Reply (Paper58).
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On April 24, 2018, the Supreme Court held that a decision to institute

under 35 U.S.C. § 314 maynotinstitute on fewerthan all claims challenged

in the petition. SAS Inst., Inc. v. Jancu, 138 8. Ct. 1348 (U.S. Apr. 24,

2018). On May 3, 2018, we issued an order modifying our institution

decisionto institute on all of the challenged claims andall of the grounds

presented in the Petition. Paper 60. Subsequently,the partiesfiled a joint

motion to limit the Petition to the claims and groundsthat were originally

instituted. Paper 64. We granted the motion. Paper 65. As a result, the

remaining instituted claims and grounds are the same as they had beenat the

time of the Institution Decision. See id. at 3.

Wehave jurisdiction under 35 U.S.C. § 6. This Final Written

Decision is entered pursuant to 35 U.S.C. § 318(a). After consideration of

the parties’ arguments and evidence, andfor the reasonsdiscussed below,

we determinethat Petitioner has not shown by a preponderance of the

evidence that claims 1 and 4-10 of the ’032 patent are unpatentable.

B. Related Proceedings

Oneor both parties identify, as matters involvingor related to the

’032 patent, Cal. Inst. ofTech. v. Broadcom Ltd., No. 2:16-cv-03714 (C.D.

Cal. filed May 26, 2016) and Cal. Inst. of Tech. v. Hughes Commce’ns, Inc.,

2:13-cv-07245 (C.D. Cal. filed Oct. 1, 2013), and Patent Trial and Appeal

Board cases IPR2015-00059, IPR2015-00060, IPR2015-00061, IPR 2015-

00067, IPR2015-00068, IPR2015-00081, IPR2017-00210, IPR2017-00211,

IPR2017-00219, IPR2017-00297, IPR2017-00423, IPR2017-00700, and

IPR2017-00728. Pet. 3, Paper7.
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C. The ’032 Patent

The °032 patentis titled “Serial Concatenation of Interleaved

Convolutional Codes Forming Turbo-Like Codes.” Ex. 1101, [54]. The
 

°032 patent explains someofthe prior art with reference to its Figure 1,

reproduced below.

100—~

ir DECODE1
162

DECODE 2

Figure 1 is a schematic diagram of a prior “turbo code” system. Id. at 2:16—

 
 

 

17. The 032 patent specification describes Figure 1 as follows:

A block of k information bits is input directly to a first
coder 102. Ak bit interleaver 106 also receives the k bits and

interleaves them prior to applying them to a second coder 104.
The second coder produces an output that has more bits thanits
input, that is, it is a coder with rate that is less than 1. The
coders 102, 104 are typically recursive convolutional coders.

Three different items are sent over the channel 150: the

original kbits, first encoded bits 110, and second encodedbits
112. At the decoding end, two decoders are used:afirst
constituent decoder 160 and a second constituent decoder 162.

Eachreceives boththe original k bits, and one of the encoded
portions 110, 112. Each decoder sendslikelihood estimates of
the decodedbits to the other decoders. The estimates are used

to decode the uncoded information bits as corrupted by the
noisy channel.

Id. at 1:41-S6.
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A coder 200, according to a first embodimentofthe invention,is

described with reference to Figure 2, reproduced below.

200~

 
Figure 2 of the ’032 patent is a schematic diagram of coder 200.

The coder 200 may include an outer coder 202, an
interleaver 204, and inner coder 206.... The outer coder 202
receives the uncoded data. The data may be partitioned into
blocks of fixed size, say k bits. The outer coder may be an (n,k)
binary linear block coder, where n>k. The coderaccepts as
input a block u of k data bits and producesan outputblock v of
n data bits. The mathematicalrelationship between u andv is
v=Tpu, where Ty is an nxk matrix, and therate!" of the coderis
k/n.

The rate of the coder maybeirregular, that is, the value
of To is not constant, and may differ for sub-blocks of bits in the
data block. In an embodiment, the outer coder 202 is a repeater
that repeats the k bits in a block a numberoftimes q to produce
a block with n bits, where n=qk. Since the repeater has an
irregular output, differentbits in the block may be repeated a
different numberof times. For example, a fraction of the bits in
the block may be repeated twotimes, a fraction of bits may be
repeated three times, and the remainder of bits may be repeated
four times. These fractions define a degree sequence, or degree
profile, of the code.

The inner coder 206 may bea linearrate-1 coder, which
meansthat the n-bit output block x can be written as x=Tyw,
where T; is a nonsingular nxn matrix. The inner coder 210 can

' We understandthat the “rate” of an encoderrefers to the ratio of the

numberofinput bits to the numberofresulting encoded output bits related to
those inputbits.
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havea rate that is close to 1, e.g., within 50%, more preferably
10% and perhaps even more preferably within 1% of1.

Id. at 2:36-65. In an embodiment, the second (“inner”) coder 206 is an

accumulator. Id. at 2:66-67. “The serial concatenationofthe interleaved

irregular repeat code and the accumulate code produces an irregular repeat

and accumulate (IRA) code.” /d. at 3:30—-32.

Figure 4 of the ’032 patent is reproduced below.

400.

 
Figure 4 showsan alternative embodimentin which the outer encoderis a

low-density generator matrix (LDGM). Id. at 3:56-59. LDGM codes have a

“sparse” generator matrix. Jd. at 3:59-60. The IRA code producedis a

serial concatenation of the LDGM code andthe accumulator code. Jd.

at 3:60-62. Nointerleaver (as in the Figure 2 embodiment)is required in the

Figure 4 arrangement because the LDGM provides scrambling otherwise

provided by theinterleaver in the Figure 2 embodiment. Jd. at 3:62-64.

D. Illustrative Claim

Ofthe challenged claims of the ’032 patent, claim 1 is the only

independent claim. The remaining challenged claims dependdirectly or

indirectly from claim 1. Claim 1, reproduced below as corrected by a

Certificate of Correction dated July 27, 2010,is illustrative:

1. A method comprising:
receiving a collection of message bits havingafirst

sequencein a source data stream;
generating a sequenceofparity bits, wherein each parity

bit ‘x;” in the sequenceis in accordance with the formula

6
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a

X= p44DMG
i=l

where

‘s)-1” is the value ofa parity bit “j-1,” and
a

»Voj-tasti
|

is the value of a sum of “a” randomly chosenirregular”) repeats
of the message bits; and

making the sequenceofparity bits available for
transmission in a transmission data stream.

Ex. 1101, 7:63-8:20; id., Certificate of Correction (July 27, 2010) (replacing

the two formulas).

FE. Evidence

Petitioner relies on the followingart references:

D.C. MacKay et al., Comparison ofConstructions of Ex. 1102
Irregular Gallager Codes, IEEE TRANSACTIONS ON
COMMUNICATIONS, Vol. 47, No. 10, pp. 1449-54, October
1999 (“MacKay”)
 

 

The Board, in the prior decision regarding the ’032 patent, adopted a
construction where, “[i]n the context of the ’032 patent specification,.. .
‘irregular’ refers to the notion that different message bits or groups of
messagebits contribute to different numbers ofparity bits.”
IPR2015-00060, Paper 18, 12 (Decision denying institution); see also
Pet. 23—24 (advocating the adoption of that construction in this case); PO
Resp. 14 (citing Ex. 2004 J 69 and asserting: “Caltech does not believe the
term needs to be construed,as the plain and ordinary meaningofirregular
repetition is clear. That messagebits contribute in differing numbers to
parity bits is made clear in the claim language.”).

7
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L. Ping.-et al., Low Density Parity Check Codes with Semi-
Random Parity Check Matrix, TEE ELECTRONICS LETTERS,
Vol. 35, No. 1, pp. 38-39, Jan. 7, 1999 (“Ping”
M.Lubyet al., Practical Loss-Resilient Codes, PROCEEDINGS
OF THE TWENTY-NINTH ANNUAL ACM SYMPOSIUM ON THEORY

OF COMPUTING, May 4—6, 1997, at 150-159 (“Luby97”)

Dariush Divsalar, et al., Coding Theoremsfor “Turbo-Like”
Codes, PROCEEDINGS OF THE THIRTY-SIXTH ANNUAL
ALLERTON CONFERENCE ON COMMUNICATION, CONTROL, AND

COMPUTING,Sept. 23-25, 1998, at 201-209 (“Divsalar”)

 

  
 
 

 
 

 

  
  
 

 Ex. 1117

 

Petitioner also relies on the Declaration ofDr. James A. Davis, dated

January 19, 2017 (Ex. 1104), and the Declaration of Brendan Frey, Ph.D.,

dated February 21, 2018 (Ex. 1165) in support of tts arguments. Patent

Ownerrelies upon the Declaration of Dr. Michael Mitzenmacher, dated

November21, 2017 (Ex. 2004), and the Declaration of Dr. Dariush Divsalar,

dated November7, 2017 (Ex. 2031), in support ofits arguments in the

Patent Owner Response. The parties rely on other exhibits as discussed

below.

F. Remaining Asserted Ground of Unpatentability

The following ground of unpatentability remainsat issue in this case

(Pet. 37; Paper 65 (granting joint motion to limit the Petition)):

 Ping, MacKay, Divsalar, and Luby97_j§ 103(a) — 1 and 4-10

J. ANALYSIS

A. Principles ofLaw

Petitioner bears the burden of proving unpatentability of the claims

challenged in the Petition, and that burden nevershifts to Patent Owner.

8
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Dynamic Drinkware, LLC v. Nat’l Graphics, Inc., 800 F.3d 1375, 1378

(Fed. Cir. 2015). To prevail, Petitioner must establish the facts supporting

its challenge by a preponderanceof the evidence. 35 U.S.C. § 316(e);

37 C.F.R. § 42.1(d).

A patent claim is unpatentable under 35 U.S.C. § 103(a) if the

differences between the claimed subject matter and the prior art are such that

the subject matter, as a whole, would have been obviousat the time the

invention was madeto a person having ordinary skill in the art to which said

subject matter pertains. KSR Int’! Co. v. Teleflex Inc., 550 U.S. 398, 406

(2007). The question of obviousnessis resolved on the basis of underlying

factual determinations including: (1) the scope and content ofthe priorart;

(2) any differences between the claimed subject matter andthe priorart; (3)

the level of skill in the art; and (4) any objective evidence of .

non-obviousness.? Graham v. John Deere Co., 383 U.S. 1, 17-18 (1966).

B. The Level ofOrdinary Skill in the Art

Petitioner’s declarant, Dr. Davis, opines that:

A person ofordinary skill in the art at the time of the
alleged invention of the 7032 patent would have had a Ph.D. in
mathematics, electrical or computer engineering, or computer
science with emphasis in signal processing, communications, or
coding, or a master’s degree in the above area with at least three
years of work experiencein this field at the time of the alleged
invention.

3 Ajthough Patent Ownerputs forth evidence of objective indicia of
non-obviousness (PO Resp. 51-62), we need not reach this evidence based
on our disposition below.
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Ex. 1104 7 91; see Pet. 21-22 (citing the same). Patent Owner’s declarant,

Dr. Mitzenmacher, applies the same definition offered by Dr. Davis.

Ex. 2004 § 66.

Wedeterminethat the definition offered by Dr. Davis comports with
the qualifications a person would have needed to understand and implement

the teachings of the ’032 patent and theprior art of record. Accordingly, we

apply Dr. Davis’s definition of the level of ordinary skill in the art.

C. Claim Construction

In an inter partes review, claim terms in an unexpired patent are given

their broadest reasonable construction in light of the specification of the

patent in which they appear. 37 C.F.R. § 42.100(b); see also Cuozzo

Speed Techs. LLC y, Lee, 136 S, Ct. 2131, 2144-46 (2016). Underthe

broadest reasonable construction standard, claim terms are given their

ordinary and customary meaning, as would be understood by one of ordinary

skill in the art in the context ofthe entire patent disclosure. Jn re Translogic

Tech., Inc., 504 F.3d 1249, 1257 (Fed. Cir. 2007).

Wedeterminethat no terms require explicit construction. See Vivid

Techs., Inc. v. Am. Sci. & Eng’g, Inc., 200 F.3d 795, 803 (Fed. Cir. 1999)
(“[O]Jnly those terms need be construed that are in controversy, and only to

the extent necessary to resolve the controversy”).

D. The Alleged Obviousness over Ping, MacKay, and Divsalar

Petitioner alleges that independent claim 1 and dependent claims 4—10

of the 032 patent would have been obvious overPing, MacKay, Divsalar,
and Luby97. See Pet. 37-55 (addressing independentclaim 1).

Petitioner asserts that Ping discloses much ofthe subject matter of

independent claim 1, but maintains that Ping’s outer coderis regular.

10
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Pet. 39. Petitioner relies on MacKay for the teaching ofirregularity,id.

at 37, 39, relies on Divsalar for the teaching of repetition “if Ping aloneis

not understood to teach, or render obvious, repeating information bits,”id.

at 42, and relies on Luby97 forthe teaching of receiving a source data

stream “‘to the extent Pingis not understood to teach encodingbits ina
‘stream,’” id. at 44. Patent Ownerargues, inter alia, that the Petition

presents a flawed reason to modify Ping in light of MacKay. PO Resp.2-3.

1. Ping (Ex. 1103)

Pingis an article directed to “[a] semi-random approach to low

density parity check [LDPC] code design.” Ex. 1103, 38. In this approach,

“only part of [parity check matrix] H is generated randomly, and the

remaining part is deterministic,” which “achieve[s] essentially the same

performanceas the standard LDPC encoding method with significantly

reduced complexity.” /d. The size of matrix His (n—k) < n where kis the

information length and n is the coded length. fd. A codeword c is

decomposed“as c = [p, d]’, where p and d contain the parity and

information bits, respectively.” Jd. Parity check matrix H can be

decomposedinto twoparts corresponding to p and d as “H = (H?, H°).” Jd.

Hi is defined as follows:

1 0

ye-{i 1

0 1 1

Id. H"is created suchthat it “has a columnweightof t and a row weight of

ktl(n—k) (the weight of a vector is the numberof 1s amongits elements),” id. ,

such that

1]
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no, hg, fg

hor AS2 ASR
H4 = hg hg ngs hSx

hia hi-K2 his “ hak

Ex. 1104 67.4 For each sub-block of H’, there is exactly “one element |

per column and ki/(n-k) \s per row.” Ex. 1103, 38. This construction

“increase[s] the recurrence distance of each bit in the encoding chain” and

“reduces the correlation during the decoding process.” Jd.

Parity bits “p = {p;} can easily be calculated from a given d = {d,}”

using the following expressions:

p= y, nid; and pj =Pi-at > hd dj (mod 2)
ij j

Ex. 1103, 38 (equation (4)).°

2. MacKay (Ex. 1102)

MacKayis a paperrelated to Gallager codes based onirregular

graphs, which are “low-density parity check codes whose performanceis

closest to the Shannon limit.” Ex. 1102, 1449. According to MacKay,

“It]he best known binary Gallager codes are irregular codes whoseparity

check matrices have nonuniform weight per column.” Jd. A parity check

4 This particular representation of H® is taken from Dr. Davis’s testimony.
Patent Owner’s description of H" is foundat page8of its Response.
> The reference to “mod 2” refers to modulo-2 addition. Modulo-2 addition

corresponds to the exclusive-OR CXOR or @)logical operation, whichis
defined as follows: 0€)0=0, 0@1=1, 1@}0=1, and 1@1=0. See Ex. 1104
{ 180.

12
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matrix that “can be viewed as defining a bipartite graph with ‘bit’ vertices

correspondingto the columns and ‘check’ vertices corresponding to the

rows” where “{eJach nonzero entry in the matrix corresponds to an edge
connecting a bit to a check.” Jd. at 1450. As an example ofan irregular

code in a parity check matrix, MacKay describes a matrix that “has columns

of weight 9 and of weight 3 [and] all rows hav[ing] weight 7.” /d. at 1451.

3. Divsalar (Ex. 1117)

Divsalar teaches “repeat and accumulate” codes, described as “a

simple class of rate 1/q serially concatenated codes where the outer code is a

g-fold repetition code and the inner codeis a rate 1 convolutional code with

transfer function 1/(1 + D).” Ex. 1104 7 82 (quoting Ex. 1117, 1 (Abstr.)).

Petitioner relies on Divsalar’s Figure 3, reproduced below.

 
 

 
    

répetition  {WEICHT} twi iaw) for) 
QN x gM

permutationtRatris

Figure 3 of Divsalar describes an encoder for a (qgN, N) repeat and

accumulate code. Ex. 1117, 5. The numbers above the input-outputlines

indicate the length of the corresponding block, and those below the lines

indicate the weight of the block. Id.

4. Luby97 (Ex. 1108)

Luby97 describes “randomized constructions of linear-time encodable

and decodable codes that can transmit over lossy channels at rates extremely

close to capacity.” Ex. 1108, 150 (Abstr.). Luby97 describes receiving data

to be encoded in a stream of data symbols, such as bits, where the “stream of

data symbols [] is partitioned and transmitted in logical units of blocks.” Jd.

(emphasis added, footnote omitted).
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5. The Alleged Obviousness ofClaim I

Petitioner, in articulating its obviousness challenge ofclaim1, relies

on the testimony ofDr. Davis and maps the teachings ofthe prior art against

the limitations of the claim. Pet. 45-55.

Petitioner maintains that Ping,eitheraloneorin light ofLuby97,

teaches a methodincludingthe step of “receiving a collection of message

bits having a first sequence in a source data stream.” Jd. at 45-47 (citing

Ex. 1104 § 120-125). Specifically, Petitioner cites the information bits in

Ping denoted by vector d for the “receiving” step. Jd. at 46. (citing

Ex. 1103, 38), Petitioner contends that Ping provides equations from which

parity bits p can easily be calculated from information bits d, and that one of

ordinary skill in the art would recuyuize that“message bits” and

“information bits” are synonymous. Jd. at 46-47. Petitioner points to

Luby97’s teaching of receiving data streams andasserts, “[e]ven ifPing is

understood to teach only block encoding, and not encodingbits in [the
claimed] ‘a source data stream,’ it would have been obviousto adapt Ping’s

coder to work with incoming data streams.” Id. at 47; see id. at 44.

Petitioner reasonsthat it would have been obvious to incorporate the stream

teaching of Luby97 into Ping because coders that receive streams were

comunon,id. at 44, 47, and the resulting incorporation would “make the

encoder[ofPing] capable of receiving and processing ‘streams’ as opposed

to blocks.” Jd. at 47; see id. at 44—45.

Petitioner next addresses the “generating” step (Pet. 48-53), which

provides:

generating a sequenceofparity bits, wherein each parity
bit “x,” in the sequenceis in accordance with the formula

14
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a

Xj =X DVnari
i=l

where

‘x17is the value of a parity bit “j-1,” anda

DYjeri
i=]

is the value of a sumof“a” randomly chosen irregular repeats
of the messagebits.

Ex. 1101, 7:66~-8:17.

 

Petitioner asserts that Ping teaches a two-stage, low-density parity-

check (LDPC)-accumulate code where the value of one parity bit is used in

the calculation of the next parity bit. Pet. at 24-25, 49-50. Petitioner points

to Ping’s Equation (4)

Di = Pi-1 +) ng d;
j

as teaching the calculation of a parity bit as the sum ofthe prior parity bit

and a summation of messagebits. Jd. at 49-50. Petitioner argues that Ping

also teaches the “randomly chosen”aspectofthe limitation, asserting:

“y 33Ping randomly determines which values of hg equal
and which values of he equal“0.” Specifically, Ping teaches
generating H® bypartitioning it into “t equal sub-blocks,” as
shown in Equation (3), reproduced below:

Hal

Ho=!] :

Het
Ex. 1103, p. 58

As Ping explains, “[i]n each sub-block H”, i= 1,2 ... t, we
randomly create exactly one element 1 per column and ki/(n-k)
1s per row” (Ex. 1103, p. 38, emphasis added.) Thepositions
of the 1s in H" are used to determine which informationbits are

included in each summation )), hg, d;. By placing the 1s into

15
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H! “randomly,” Ping ensuresthatthe information bits
contributing to each of the summations >; hg d; are randomly
chosen. (Ex. 1104, 4137.)

Pet. 51.

Petitioner further contendsthat “it would have been obvious to one of

ordinary skill to implement Ping by repeating every messagebit [but] .. ., to

the extent Ping doesnotitself teach, or render obvious, repeating every

messagebit, Divsalar does so explicitly.” Jd. at 52; see id. at 42. Petitioner

also arguesthat the use of a repeater in an outer coder was commonin the

art, that “[o]ne of ordinary skill would have been further motivated to

implement Ping using the repeater of Divsalar because this implementation

would be both cost-effective and easy to build,” and that the similarities

between Ping and Divsalar provide additional motivation to combine the

references’ teachings. Jd. at 42-43.

In addressing the “irregular repeats” aspect of claim 1, Petitioner

contendsthat, “[iJn Ping’s H® matrix, every column corresponds to an

information bit (d)) and every row corresponds to a summation (1; hg dj)”

and that one ofordinary skill in the art would have understoodthat the

summations are computedasthe first stage of computing the parity bits in

Ping. Jd. at 30. Accordingto Petitioner, “Ping’s outer LDPC codeis regular

because each column in Ping’s generator matrix H" contains the same

numberof 1s — exactly ‘t’ 1s,” and notes that “Ping thus states that matrix

‘Ha has a column weight oft... .’” Jd. at 39 (quoting Ex. 1103, 38); see id.

at 52-53. Petitioner cites MacKay for teachingthat ‘‘[t]he best known

binary Gallager codes are irregular codes whose parity check matrices have

nonuniformweight per column.” Jd. at 40 (quoting Ex. 1102, 1449)

(emphasis in original); see also Pet. Reply 3 (citing Ex. 1165 (Frey Decl.)
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q4] 20-24) (“MacKayalso teaches that codes with such parity check

matrices, i.e., matrices with uneven column weights, can outperform their

regular counterparts.”).

Petitioner reasons that, “[b]ecause MacKay teaches that wregular

codes perform better than regular codes, one of ordinary skill would have

been motivated to incorporate irregularity into Ping.” Pet. 39. Petitioner

proposes modifying Ping’s H¢ matrix (or outer coder), which Petitioner

characterizes as regular, and contendsthat one of ordinary skill in the art

would have madethis modification to improve the performance of Ping’s

code. Pet. 39; Pet. Reply 4. Specifically, Petitioner maintains:

It would have been straightforward for one of ordinary skill to
change Ping’s generator H® matrix suchthat different columns
had different weights — e¢.g., setting some columns to weight 9
and others to weight 3, as taught by MacKay. (Ex. 1102,
p. 1451.) This would result in some information bits
contributing to more outer LDPCparity bits than others,
making Ping’s outer LDPC code irregular. This would have
been an easy way for one ofordinary skill to incorporate the
irregularity disclosed by MacKay into Ping. Moreover,
MacKay’s teaching that the best performing LDPC codes are
irregular would have madethis modification obvious (and
desirable). (Ex. 1102, pp. 1449, 1454, “The excellent
performanceofirregular Gallager codes is the motivation for
this paper....”) (Ex. 1104, 4108.)

Pet. 40. Accordingto Petitioner, a person of ordinary skill would not have
been motivated to modify HP because “it has only a single form and because

doing so would have complicated a simple encoder.” Pet. Reply 10. Thus,

Petitioner contendsthat the person of ordinary skill “who wanted to obtain

the benefit of MacKay’s irregularity in Ping would have had only one

option—to incorporate MacKay’s irregularity into H’.” Jd. Petitioner

summarizes its position on this aspect of the claim by asserting that, given
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the teachings ofMacKay,“it would have been obviousto one of ordinary

skill to incorporate the non-uniform column weight of MacKayinto the

LDPC-accumulate codes of Ping [and] [t]his would result in some

information bits being repeated more than others, satisfying the ‘irregular

repeats’ requirement of claim 1.” Pet. 53 (citing Ex. 1104 § 142).

Thelast step of claim 1 recites “making the sequenceofparity bits

available for transmission in a transmission data stream.” Ex. 1101, 8:19-

20. Petitioner asserts that Ping, in discussing the performanceof the codes,

teaches the transmission ofparity bits. Pet. 54. Petitioner again points to

Luby97’s teaching of data streams and argues that one ofordinary skill

would have understood that bits commonly are transmitted in streams and

that “[i]t would also have been obvious to one of ordinary skill that an

encoder receiving bits in a stream would have outputbits in a stream, and

that the corresponding decoder would have received encodedbits in a

stream.” Jd. (citing Ex. 1108, 150; Ex. 1104, ¢ 146).

Patent Ownerdisputes,inter alia, Petitioner’s rationale for combining

Ping and MacKay—whichunderlies the overall combination of Ping,

MacKay, Divsalar, and Luby97—-on a number of bases. See PO Resp. 15—

16 (summarizing eight arguments regarding Petitioner’s Ground), 24. Patent

Ownerargues that Ping’s parity check matrixHis already irregular as |
defined by MacKay. See id. at 24-29. According to Patent Owner, “Ping’s

parity-check matrix has three different column weights(f, 2, and 1), and two

different row weights (kt/(n-k)+1 and kt/(n-k)+2).” Id. at 25 (citing

Ex. 2033, 231:11-14); see also Ex. 2004 { 92 (same). As such, Patent

Ownerargues “Ping’s parity-check matrix is actually even more‘irregular’

than MacKay’s irregular codes,” so ordinarily skilled artisans “would not
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have been motivated by MacKay’s teachings that irregular codes are an

improvement over regular codes.” PO Resp. 26-27(citing Ex. 2004 fj 94,

95, and 97-99).

Patent Owneralso highlights that Petitioner’s proposed modifications

relate only to a portion of Ping’s parity check matrix H, namely, sub-matrix

H®. See id. at 27-28; see also Ex. 2004 § 96. Patent Owner argues

‘MacKay does not even consider modifying submatrices, much less teach

that there may be benefits to try.” PO Resp. 29. According to Patent

Owner, “MacKayteachesthat irregular parity-check matrices as a whole

may define better codes than regular parity-check matrices as a whole—it

does not teach any improvement from making a submatrix within a parity-

check matrix irregular, or from using any other type of irregular matrix (e.g.,

irregular generator matrices).” Jd. at 27. Patent Owner argues MacKay does

not “suggest that additional irregularity should be applied to individual

portions whenthe overall parity-check matrix is already irregular.” Id. at 28

(citing Ex. 2004 f¥ 96-99) (footnote omitted).

Patent Ownerfurtherarguesthat Petitioner has not established that an

ordinarily skilled artisan would have reasonably expected success fromthe

proposed modification of Ping in light of MacKay. See PO Resp. 42-47.

Patent Ownerargues“the petition does not even attempt to analyze a

reasonable expectation of success, and for that reason,it is incurably

deficient.” Jd. at 42. As further evidence of the lack of anticipated success,

Patent Owner emphasizesthat constructing error-correction codes “was a

highly unpredictable endeavor” that was subject to “extensivetrial-and-error

and experimentation to determine whether new codes led to an
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improvement.” Jd. at 4 (citing Ex. 2004 J 46); see also id. at 42-43 (citing

Ex, 2004 {§ 126-128; Ex. 2033, 256:21-257:12).

Weare persuaded by Patent Owner’s arguments. We agree with

Patent Owner(see PO Resp. 27-28 & n.7) that, although Petitioner may

explain how to modify Ping’s H* sub-matrix in light ofMacKay,it does not

address why such an ordinarily skilled artisan would have done this. Nor

does Petitioner establish that such an artisan reasonably would have

expected success from the modification. Based on theentire trial record, we

determine that Petitioner has not established a persuasiverationale for

modifying Ping in light of MacKayas asserted by Petitioner. Petitioner’s

additional reliance on Divsalar and Luby97 does not remedythis

fundamentalflaw in the articulated combination. See Pet. 42, 4445 (relying

on Divsalar for the teaching of repeating information bits and Luby97 for the

teaching of encodingbits in a stream if Ping is not understood to teach these

aspects).

Petitioner’s unpatentability contentions presuppose that an ordinarily

skilled artisan would seek to modify a sub-matrix in Pingin light of

MacKay. See Pet. Reply 10 (‘‘Caltech’s comparison of Ping’s H matrix to

MacKay’s is improper. . . . The proper comparison is between Ping’s H@

matrix ...and MacKay’s matrix.”). Yet even if MacKay touts

improvements from irregularity in a parity check matrix (e.g., Ping’s matrix

H), MacKay doesnot suggest that these improvements would have been

applicable to portions of a parity check matrix (e.g., Ping’s sub-matrix H?).

To reach its proposed modification, Petitioner characterizes Ping’s

sub-matrix H" as a generator matrix (or “outer coder”) and Ping’s

sub-matrix H? as merely an accumulator(or “inner coder”). Pet. 24-25, 41;
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Pet. Reply 7, 13-16. We agree with Patent Owner(see PO Resp. 35),

however,that Petitioner does not explain adequately why labeling

sub-matrix H! as a generator matrix supports the proposed modification of

H® based on MacKay. Indeed, this label does not explain why an ordinarily

skilled artisan considering MacKay would have chosen to modify H" or any

other portion of parity check matrix H.

Petitioner’s further contentions also are not persuasive, Specifically,

Petitioner contends H? is an accumulator with only a single, fixed form, so

an ordinarily skilled artisan would not have been motivated to modify H?

because “doing so would have complicated a simple encoder.” Pet.

Reply 10, 17. Yet this rationalization belies the fact that Ping also

specifically defines a structure for sub-matrix H’, which simplifies a portion

ofthe parity check matrix. According to Dr. Mitzenmacher,“the constraints

on H4, includingits regularity, were a deliberate design decision that

contributes to the improved performanceofPing’s code overfully random

LDPC codes—it is a fundamental part ofits code.” Ex. 2004 104. Thus,

choosing to modify any portion of Ping’s matrix would have broken

constraints in Ping that were intended to simplify encoding. See Ex. 1103,

38 (Ping describing the disclosed approach as a “new method[that] can
achieve essentially the same performanceas the standard LDPC encoding

method with significantly reduced complexity”). This is a strong indication

that an ordinarily skilled artisan would not have been motivated to reach
within Ping’s parity check matrix H and modify a sub-matrix.

Wealso agree with Patent Owner that Ping’s parity check matrix H is

already “irregular,” which undermines Petitioner’s stated motivation for

modifying Ping in view of MacKay. See PO Resp. 24-29. Citing
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Dr. Mitzenmacher, Patent Ownerestablishes that Ping’s matrix H has three

different column weights (¢, 2, and 1). Id. at 25-29; Ex. 2004 {f 91-92: see
also Ex. 2033, 231:11-14 (Dr. Davis acknowledging that Ping’s parity check

matrix H has “different weights for the columns”). We acceptthis as

evidence of“irregularity” based on Petitioner’s own acknowledgment that
“irregularity” is associated with “uneven column weights.” See Pet.

Reply 16. Petitioner does not contest that Ping’s parity check matrix H is

irregular; rather, Petitioner contends that the appropriate comparisonis

between MacKay’s parity check matrix and Ping’s sub-matrix H!. Pet.
Reply 10. But MacKayis silent on the concept of sub-matrices, so

Petitioner’s association of MacKay’s teaching with sub-matrix H’is not apt.

Instead, we agree with Patent Ownerthat “MacKay’s teachings are only

applicable to full parity check matrices.” PO Resp. 15-16. Thus, the record

does not establish that an ordinarily skilled artisan would have sought to add

irregularity to Ping’s parity check matrix H—oradditional irregularity to a

sub-matrix of H, such as H’—because H itself is already irregular.

Finally, we agree with Patent Ownerthatthe Petition is silent on

whether a person of ordinary skill in the art would have expected success in

combining MacKaywith Ping. Although Petitionercites an alleged

“straightforward modification of Ping’s H® matrix”at page 40 ofthe Petition

as supporting the expectation of success (Pet. Reply 17), the cited passage

only describes the proposed modification, rather than addressing whether an

ordinarily skilled artisan would have anticipated success from the

modification. See Pet. 40. In addition, Petitioner’s argumentthat an

ordinarily skilled artisan “would have needed no more specificity to attempt
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to use MacKay’s irregularity in Ping” (Pet. Reply 17) only underscores the

lack of evidence in the Petition regarding anticipated success.

Perhaps sensing this deficiency in the Petition, Petitioner introduces

new testimony and a new simulation from Dr. Frey with its Reply in which

Dr. Frey allegedly “demonstrate[s] the ease with which a [person of ordinary

skill in the art] could have added MacKay’sirregularity to Ping.” Ex. 1165

4 44. According to Petitioner, the results of the simulation “outperform

Ping’s original code” and “confirm that a [person of ordinary skill in theart]
would have been motivated to use MacKay’s uneven column weights in

Ping’s H! matrix, and . .. would have had a reasonable expectation of

success when doing so.” Pet. Reply 19-20. Yet, even ifwe were to deem

the testimony and simulation to be within the proper scope of a reply brief,®

they do not support a reasonable expectation of success at the time ofthe

invention. We agree with Patent Ownerthat“[iJt is irrelevant what Dr. Frey

claims he could do in the year 2018 when armed with Caltech’s disclosures,

[the named-inventor’s] original coding work, contemporary resources(e.g.,

Matlab), and some 18 yearsofpost-filing date knowledge.” PO

Sur-Reply 6—7 (footnote omitted). Because this evidenceis not tied to the

state ofthe art at the time of the invention,it is not probative of anticipated

success. See Millennium Pharm., Inc. v. Sandoz Inc., 862 F.3d 1356, 1367

(Fed. Cir. 2017) (quoting /nterconnect Planning Corp. v. Feil, 774 F.2d

1132, 1138 (Fed. Cir. 1985)) (“Those charged with determining compliance

with 35 U.S.C. § 103 are required to place themselves in the minds of those

6 We need notreach this issue, because we do notrely on this evidence in a
manneradverse to Patent Owner. See also infra § ILE. (dismissing Patent
Owner’s Motion to Exclude as moot on the samebasis).
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of ordinary skill in the relevantart at the time the invention was made, to

determine whether that which is now plainly at hand would have been

obviousat such earlier time.” (emphasis added)).

Furthermore,as part of our obviousness analysis, we are charged to

consider “the scope and contentof the prior art.” See Graham, 383 US.

at 17-18. One important aspectof the art in this case is the relative

unpredictability of developing error-correction codes. See PO Resp. 42-43

(citing Ex. 2004 FJ 126~-128; Ex. 2033, 256:21—257:12) (“New codes

appeared from unexpected sources, and developing the precise parameters

that could lead to incremental improvements often took a significant amount

of time and experimentation.”). In its Reply, Petitioner embraces the notion

of unpredictability as supporting its combination; Petitioner contcnds that

“rigorous mathematical analysis of codesis difficult, and, as a result,

[persons of ordinary skill in the art] routinely develop codes by

experimentation.” Pet. Reply 17-18. Petitioner further contends that

“running experimental tests on a version ofPing that incorporated MacKay’s

irregularity would have been routine[,] .. . [and] the modifications suggested

by MacKay would have been straightforward and would have taken very

little time to implement.” Id. at 18.

Yet we do not agree with Petitioner that the need to run experiments

in an unpredictablefield, such as error-correction coding, indicates anything

about whether such experiments ultimately would have been successful at

the time of the invention. Importantly, “[u]npredictability of results equates

more with nonobviousness rather than obviousness, whereas that which is .

predictable is more likely to be obvious.” Honeywell Int’l Inc. v. Mexichem

Amanco Holding S.A., 865 F.3d 1348, 1356 (Fed. Cir. 2017). In the absence
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of any argumentrooted in the Petition directing us to evidence that

substantiates a reasonable expectation of success, Petitioner’s reliance on a

knownneed for experimentation is not sufficient to support its obviousness

rationale.’ See Arctic Cat Inc. v. Bombardier Recreational Prod. Inc. , 876

F.3d 1350, 1360-61 (Fed. Cir. 2017) (“[W]herea party argues a skilled

artisan would have been motivated to combine references, it must show the

artisan would have had a reasonable expectation of success from doing so.”

(internal quotation omitted)).

For these reasons, weare not persuadedthat an ordinarily skilled

artisan would have been motivated to combine the teachings ofPing and

MacKayin the manner suggested by Petitioner. Petitioner’s reliance on

Divsalar’s and Luby97’s teachings in the proposed combination does not

remedy this underlying flaw. Thus, we determine Petitioner has not shown

by a preponderanceof the evidence that claim 1 would have been obvious

over the combination ofPing, MacKay, Divsalar, and Luby97.

Petitioner relies on the samedeficient rationale for combining Ping

and MacKaywith respect to its analysis for dependent claims 4-10. See

Pet. 61-74. Thus, we also determine Petitioner has not shown by a

 

7 Notably, Petitioner does not contend that its proposed combination should
be analyzed underobvious-to-try case law. Tr. 15:24—-16:4 (Petitioner
acknowledgingthat it was not putting forth an obvious-to-try argument).
Norcould Petitioner, because Petitioner does not develop an obvious-to-try
theory. Specifically, Petitioner does not establish that the prior art directs
which parametersto try and/or guides an inventor toward a particular
solution. See Bayer Schering Pharma AG v. Barr Labs., Inc., 575 F.3d
1341, 1347 (Fed. Cir. 2009).
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preponderanceof the evidence that claims 4-10 would have been obvious

over the combination of Ping, MacKay, Divsalar, and Luby97.

E. Patent Owner’s Motion to Exclude

Patent Owner moves to exclude Exhibits 1106, 1118, 1119, 1124,

1129-1149, 1157-1161, 1165, 1167, 1168, 1171, 1172 and portions of

Exhibits 2038 and 2039. Paper 52, 1. Patent Owner’s motion is dismissed

as moot with respect to these exhibits, as we do not rely on them in a manner

adverse to Patent Owner.

F. Patent Owner’s Motionfor Sanctions

Patent Owner requests sanctions against Petitioner for allegedly

failing to stay within the proper scope of cross-examination during the

deposition of Dr. Mitzenmacher and Dr. Divsalar. Paper 42, 1.*

Specifically, Patent Ownerdetails questioning of Dr. Mitzenmacherthat

allegedly “ventured into various topics beyond the scope of the witness’

direct testimony.” Jd. at 7-9. For example, Patent Ownercites “extensive

questioning regarding Tanner graphs and figures newly created by

Petitioner’s lawyers, but absent from any petition materials or the witness’

direct testimony.” Jd. at 8. Similarly, Patent Ownerasserts that Dr. Divsalar
was questioned regarding subject matter not discussed in his declaration

including the Allerton Conference, Tanner graphs, and certain references.

Id. at 3-7. As sanctions, Patent Ownerasks us to: (1) strike the out-of-

scope testimony elicited by Petitioner; (2) hold the direct testimony of

8 Although Patent Ownercites primarily to Exhibit 1064 as the transcript of
Dr. Divsalar’s deposition, the pertinent exhibit in this case is Exhibit 2039.
See Paper 42, 4.
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Dr. Mitzenmacherand Dr. Divsalarto be facts established in this

proceeding; and (3) impose “reasonable compensatory expenses, including

attorney fees, for costs reasonably related to excessive questioning and

deposition time.” Jd. at 9-10.

Petitioner contends that “each question posed by Petitioner during

Dr. Mitzenmacher’s deposition pertained directly to topics and opinionsin

his declaration.” Paper 47, 5. Regarding the Tanner graphsandfigures,

Petitioner contends these were properly served upon Petitioner at

Dr. Mitzenmacher’s deposition in accordance with 37 C.F.R. § 42.53(H@G).

Id. at 6. According to Petitioner, Patent Owner’s proposed sanctions are

unwarranted, particularly because Patent Owner suffered no harm. Jd. at 7—

8.

The “Board may impose a sanction against a party for misconduct.”

37 C.F.R. § 42.12(a); see also 35 U.S.C. § 316(a)(6) (requiring regulations

prescribing sanctions). As the moving party, Patent Owner has the burden to

persuade the Board that sanctions are warranted. See 37 C.F.R. § 42.20(c).

In general, a motion for sanctions should address three factors: (1) whether a

party has performed conductthat warrants sanctions;(1i)whether the
moving party has suffered harm from that conduct; and (iii) whether the

sanctions requested are proportionate to the harm suffered by the moving

patty. See Square, Inc. v. Think Comput. Corp., Case CBM2014-00159,slip

op. at 2 (PTAB Nov. 27, 2015) (Paper 48) (citing Ecclesiastes 9:10-1 1-12,

Ine. v. LMC Holding Co., 497 F.3d 1135, 1143 (10th Cir, 2007)).

Having reviewed the relevant portions of Dr. Mitzenmacher’s

deposition, we agree with Petitioner that sanctions are not warranted.

Petitioner’s attemptsto elicit testimony regarding the Tanner graphs and
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figures, while inartful, did notrise to the level of sanctionable conduct

because they were reasonably related to Dr. Mitzenmacher’s direct

testimony.

As to Dr. Divsalar, Patent Owner characterizes his direct testimony

(Ex. 2031) as merely taking the form of “a short declaration addressing only

a few discrete points relating specifically to the Divsalar reference.”

Paper 42, 3. Patent Owner contends Petitioner’s questions about the

Allerton Conference, Tanner Graphs, and certain other references went
beyondthe “limited scope ofDr. Divsalar’s 16-page declaration.” Jd. at 3—

7.

Petitioner cites certain direct testimony from Dr. Divsalar regarding

the perspective ofa person ofordinary skill in the art, Tanner graphs, and

certain “contemporaneousliterature” and contends that it was permissible to

question Dr. Divsalar at the deposition about the foundation and validity of

his opinions on these topics. Paper 47, 3-4 (quoting Ex. 2031 4 10 and

citing Ex. 2031 f§ 9-11, 26, 28-30, and 33-36). Petitioner further contends

that “in his declaration, Dr. Divsalar discussed having submitted a paper‘in

connection with the Allerton conference in 1998’ [and] Petitioner thus

properly asked questions about what ‘in connection with the Allerton

conference’ means.” Paper 47, 3 (citing Ex. 2031 4 19).

We again agree with Petitioner that sanctions concerning the

deposition ofDr. Divsalar are not warranted. In fact, Patent Owner

acknowledges that Dr. Divsalar offered opinion testimony going to the heart

of the dispute in this case. Paper 42, 3. In that respect, Patent Ownerstates:

Dr. Divsalarexpressed his view that modifying an RA [repeat-
accumulate] code to include irregular repetition of information
bits would not make sense on the basis that it would add
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unnecessary difficulty and complexity at odds with the stated
objective in the paper, with no expectation of a corresponding
benefit. [Ex. 2031 (Divsalar Declaration)] at JJ 33-36.
Dr. Divsalar was also asked to address the hypothetical
modification suggested by Petitioner, which he explained was
nonsensical and at odds with a key conclusion in the Divsalar
paper. Id. at § 37.

Id.; see also Ex. 2031 § 9 (Dr. Divsalar, under the heading “Summary of

Opinions,”testifying: “I do not believe it would have been trivial or obvious

to modify RA codes by making them ‘irregular’ in order to arrive at IRA

codes, nor would a personof ordinary skill in the art be motivated to make

such a modification.”). In light of this, we are persuaded by Petitioner that

its questions were reasonably related to Dr. Divsalar’s direct testimony—

including the opinion testimony—and werenot so far afield as to warrant

sanctions.

Furthermore, we agree with Petitioner that Patent Owner suffered no

harmwith respect to the depositions of Dr. Mitzenmacherand Dr. Divsalar,

particularly in light of our disposition of the challenged claims. Forthese

reasons, we deny Patent Owner’s motion for sanctions.

I. CONCLUSION

Petitioner has not demonstrated by a preponderanceofthe evidence

that claims 1 and 4—10 ofthe ’032 patent are unpatentable as obvious over

Ping, MacKay, Divsalar, and Luby97.

IV. ORDER

For the foregoing reasons,it is

ORDEREDthat claims 1 and 4-10 of the ’032 patent have not been

proven to be unpatentable;
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FURTHER ORDEREDthat Patent Owner’s Motion to Excludeis

dismissed as moot;

FURTHER ORDEREDthat Patent Owner’s Motion for Sanctionsis

denied; and

FURTHER ORDEREDthat, becausethis is a Final Written Decision,

parties to the proceeding seeking judicial review of the decision must

comply with the notice and service requirements of 37 C.F.R. § 90.2.
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Case No. IPR2017-00700; Docket No.: 1033300-00287US6
Petitioner’s Notice ofAppeal

Director of the United States Patent and Trademark Office

c/o Office of the General Counsel

P.O. Box 1450

Alexandria, VA 22314-5793

Pursuant to 35 U.S.C. §§ 141-44 and 319, and 37 C.F.R. § 90.2-90.3, notice

is hereby given that Petitioner Apple Inc. appeals to the United States Court of

Appeals for the Federal Circuit from the Final Written Decision entered August 2,

2018 (Paper 67) in IPR2017-00700, andall prior and interlocutory rulings related

thereto or subsumed therein.

In accordance with 37 C.F.R. § 90.2(a)(3)(ii), Petitioner further indicates

that the issues on appeal include, but are not limited to, whether the Patent Trial

and Appeal Board erred in determining that Petitioner had not established by a

preponderanceofthe evidencethat claims 11, 12, and 14-16 of U.S. Patent No.

7,421,032 are unpatentable under 35 U.S.C. § 103 over the combination of Ping,

MacKay, and Divsalar; that claim 13 of U.S. Patent No. 7,421,032 is unpatentable

under 35 U.S.C. § 103 over the combination of Ping, MacKay, Divsalar, and

Luby97; and any finding or determination supporting or related to those issues, as

well as all other issues decided adversely to Petitioner in any orders, decisions,

rulings, and opinions.
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Case No. IPR2017-00700; Docket No.: 1033300-00287US6
Petitioner’s Notice ofAppeal

Pursuant to 37 C.F.R. § 90.3, this Notice ofAppealis timely, having been

duly filed within 63 days after the date of the Final Written Decision.

A copyofthis Notice of Appeal is being filed simultaneously with the Patent

Trial and Appeal Board, the Clerk’s Office for the United States Court of Appeals

for the Federal Circuit, and the Director of the Patent and Trademark Office.

Respectfully submitted,

Date: September 20, 2018 /Michael Smith/

Michael H. Smith

Registration No. 71,190
Counsel for Petitioner
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Petitioner’s Notice ofAppeal

CERTIFICATE OF SERVICE

Pursuant to 37 C.F.R. §§ 90.2(a)(1) and 104.2(a), I hereby certify that, in

addition to being filed electronically through the Patent Trial and Appeal Board’s

End to End (PTAB E2E), a true and correct original version of the foregoing

PETITIONER’S NOTICE OF APPEAL is being filed by Express Mail (Express

Mail Label EL 749915697 US) on this 20th day of September 2018, with the

Director of the United States Patent and Trademark Office, at the following

address:

Director of the United States Patent and Trademark Office

c/o Office of the General Counsel

United States Patent and Trademark Office

P.O. Box 1450

Alexandria, VA 22313-1450

Pursuant to 37 C.F.R. § 90.2(a)(2) and Federal Circuit Rule 15(a)(1), and

Rule 52(a),(e), I hereby certify that a true and correct copy of the foregoing

PETITIONER’S NOTICE OF APPEALis beingfiled in the United States Court of

Appeals for the Federal Circuit using the Court’s CM/ECFfiling system onthis

20th day of September 2018, andthefiling fee is being paid electronically using

pay.gov.
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Petitioner’s Notice of Appeal

I hereby certify that on September 20, 2018 I caused a true and correct copy

of the PETITIONER’S NOTICE OF APPEAL to be served via e-mail on the

following attorneys of record:

Michael Rosato (mrosato@wsgr.com)

Matthew Argenti (margenti@wsgr.com)

Richard Torezon (xtorczon@wsgr.com)

{Michael Smith/

Michael H. Smith

Registration No. 71,190
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Trials@uspto.gov Paper 67
$71-272-7822 Entered: August 2, 2018 |

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

APPLE INC.,
Petitioner,

Vv.

CALIFORNIA INSTITUTE OF TECHNOLOGY,
Patent Owner.
 

Case IPR2017-00700

Patent 7,421,032 B2

Before KEN B. BARRETT, TREVOR M. JEFFERSON,and
JOHN A. HUDALLA,Administrative Patent Judges.

BARRETT,Administrative Patent Judge.

FINAL WRITTEN DECISION

Inter Partes Review

35 U.S.C. § 318(a) and 37 C.F.R. § 42.73
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I. INTRODUCTION

A. Background and Summary

AppleInc. (“Petitioner”) filed a Petition requesting inter partes

review of U.S. Patent No. 7,421,032 B2, issued September 2, 2008

(“the °032 patent,” Ex. 1001). Paper 5 (‘‘Pet.”). The Petition challenges the

patentability of claims 11-17 of the ’032 patent on various grounds of

obviousness under35 U.S.C. § 103. California Institute of Technology
(“Patent Owner”) filed a Preliminary Responseto the Petition. Paper 13

(‘Prelim. Resp.”). Weinstituted interpartes review (Paper 14, “Inst. Dec.”)

of claims 11, 12, and 14-16 based on Ping, MacKay, and Divsalar, and of

claim 13 based on Ping, MacKay, Divsalar, and Luby97. However, the

instituted review did not include Petitioner’s obviousness challenge of

claim 17 based on Ping, MacKay, Divsalar, and Pfister Slides.

Patent Ownerfiled a Responseto the Petition (Paper 32, “PO Resp.”),

and Petitionerfiled a Reply (Paper45, “Pet. Reply”). Pursuant to our

authorization (Paper 43), Patent Ownerfiled a Sur-Reply (Paper 55, “PO

Sur-Reply”).

An oral hearing was held on May 8, 2018, and a transcript of the

hearing is included in the record. Paper 66 (“Tr.”).

As authorized in our Order of February 10, 2018 (Paper 41), Patent

Ownerfiled a motion for sanctions related to Petitioner’s cross-examination

of Patent Owner’s witnesses, Dr. Mitzenmacherand Dr. Divsalar (Paper 42),

and Petitionerfiled an opposition (Paper47).

Additionally, Patent Ownerfiled a Motion to Exclude evidence

(Paper 52), to whichPetitioner filed an Opposition (Paper 54), and Patent

Ownerfiled a Reply (Paper 58).
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On April 24, 2018, the Supreme Court held that a decisionto institute

under 35 U.S.C. § 314 may not institute on fewer than all claims challenged

in the petition. SAS Inst., Inc. v. Jancu, 138 S. Ct. 1348 (O.S. Apr. 24,

2018). On May 3, 2018, we issued an order modifying ourinstitution

decisionto institute on all of the challenged claims andall of the grounds

presentedin the Petition. Paper 60. Subsequently, the parties filed a joint

motion to limit the Petition to the claims and grounds that wereoriginally

instituted. Paper 64. We granted the motion. Paper 65. As a result, the

remaining instituted claims and grounds are the same as they had beenat the

time of the Institution Decision. See id. at 3.

Wehave jurisdiction under 35 U.S.C. § 6. This Final Written

Decision is entered pursuant to 35 U.S.C. § 31 8(a). After consideration of

the parties’ arguments and evidence, and for the reasons discussed below,

we determine that Petitioner has not shown by a preponderanceofthe

evidence that claims 11-16 of the ’032 patent are unpatentable.

B. Related Proceedings

Oneor both parties identify, as matters involving or related to the

’032 patent, Cal. Inst. of Tech. v. Broadcom Ltd., No. 2:16-cv-03714 (C.D.

Cal. filed May 26, 2016) and Cal. Inst. ofTech. v. Hughes Commce’ns, Inc.,

2:13-cv-07245 (C.D. Cal. filed Oct. 1, 2013), and Patent Trial and Appeal

Board cases IPR2015-00059, IPR2015-00060, IPR2015-00061, IPR 2015-

00067, IPR2015-00068, IPR2015-00081, IPR2017-00210, IPR2017-00211,

IPR2017-00219, IPR2017-00297, IPR2017-00423, IPR2017-00701, and

IPR2017-00728. Pet. 3, Paper7.
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C. The °032 Patent

The ’032 patentis titled “Serial Concatenation of Interleaved

Convolutional Codes Forming Turbo-Like Codes.” Ex. 1001, [54]. The

’032 patent explains someofthe prior art with referenceto its Figure 1,

reproduced below.

100~

 
 DECODE 2

Figure 1 is a schematic diagram of a prior “turbo code” system. /d. at 2:16—

17. The ’032 patent specification describes Figure 1 as follows:

A block ofk information bits is input directly to a first
coder 102. A k bit interleaver 106 also receives the k bits and

interleaves them prior to applying them to a second coder 104.
The second coderproduces an output that has more bits than its
input, that is, it is a coder with rate that is less than 1. The |
coders 102, 104 are typically recursive convolutional coders.

Three different items are sent over the channel 150: the

original k bits, first encoded bits 110, and second encodedbits
112. At the decoding end, two decoders are used:afirst
constituent decoder 160 and a second constituent decoder 162.

Eachreceives both the original k bits, and one of the encoded
portions 110, 112. Each decodersendslikelihood estimates of
the decodedbits to the other decoders. The estimates are used

to decode the uncoded information bits as corrupted by the
noisy channel.

Id. at 1:41—56.
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A coder 200, accordingto a first embodimentof the invention,is

described with reference to Figure 2, reproduced below.

 
Figure 2 of the ’032 patent is a schematic diagram of coder 200.

The coder 200 may include an outer coder 202, an
interleaver 204, and inner coder 206.... The outer coder 202
receives the uncoded data. The data maybepartitioned into
blocks offixed size, say k bits. The outer coder maybean (n,k)
binary linear block coder, where n>k. The coder accepts as
input a block u of k data bits and produces an output block v of
n data bits. The mathematical relationship between u and v is
v=Tou, where Tp is an nxk matrix, and the rate!!! of the coderis
k/n.

The rate ofthe coder may beirregular, thatis, the value
of To is not constant, and may differ for sub-blocks of bits in the
data block. In an embodiment, the outer coder 202 is a repeater
that repeats the k bits in a block a numberoftimes q to produce
a block with n bits, where n=qk. Since the repeater has an
irregular output, different bits in the block may be repeated a
different number of times. For example, a fraction ofthe bits in
the block may be repeated twotimes, a fraction of bits may be
repeated three times, and the remainder of bits may be repeated
four times. These fractions define a degree sequence, or degree
profile, of the code.

The inner coder 206 maybealinearrate-1 coder, which
meansthat the n-bit output block x can be written as x=T/w,
where T, is a nonsingular nxn matrix. The inner coder 210 can

' We understand that the “rate” of an encoderrefers to the ratio of the

numberofinput bits to the number ofresulting encoded outputbits related to
those inputbits.
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havearate thatis close to 1, e.g., within 50%, more preferably
10% and perhaps even more preferably within 1% of1.

Id. at 2:36-65. In an embodiment, the second (“inner’’) coder 206 is an

accumulator. Jd. at 2:66-67. “The serial concatenation of the interleaved

irregular repeat code and the accumulate code producesan irregular repeat

and accumulate (IRA) code.” Jd. at 3:30—32.

Figure 4 of the ’032 patent is reproduced below.

400

 
Figure 4 shows an alternative embodiment in whichthe outer encoderis a

low-density generator matrix (LDGM). Jd. at 3:56-59. LDGM codes have a

“sparse” generator matrix. Jd. at 3:59-60. The IRA code produced is a
serial concatenation of the LDGM code and the accumulator code. Jd.

at 3:60-62. Nointerleaver(as in the Figure 2 embodiment)is required in the

Figure 4 arrangement because the LDGM provides scrambling otherwise

provided by the interleaver in the Figure 2 embodiment. Jd. at 3:62—-64.

“The set of parity checks may be represented in a bipartite graph,

called the Tannergraph, of the code.” Jd. at 3:33-35. Figure 3, shown

below, depicts such a Tanner graph.

Page 126 of 491



Page 127 of 491

IPR2017-00700

Patent 7,421,032 B2

Variable Node Check Node

Fraction of nodes degree a
deqree i

 
 

 
GStst “ty

“
}

a”-

RANDOMPERMUTATION3 newer

fj

Figure 3 is described as a “Tannergraphfor an irregular repeat and

accumulate (IRA) coder.” Id. at 2:20-21. The left-most column of nodes,

information nodes 302 (the opencircles), are variable nodesthat receive

information bits. The column of nodes(thefilled circles) just to the right of

the “RANDOM PERMUTATION”block are check nodes v indicated by

reference numeral 304. An information bit node connected to two check

nodes represents a repeat of 2. An information node connected to three

check nodes represents a repeat of 3. The nodes (the open circles) in the
right-most columnare parity bit nodes x, referenced by 306. As shown by

the edges? of the Tanner graph, each parity bit is a function ofits previous

parity bit andis also a function of information bits (edges connect through

2 We understandthat “edges”are the straight lines that connect one node to
another node of a Tanner graph. See Ex. 1001, 3:53—-54.

7
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check nodes and random permutation to information bit nodes). Jd. at 3:34—

55; see also Ex. 1004 J 110 (discussing the relationship between parity bits

in the context of the claimed Tanner graph and the °032 patent’s

specification).

D. Illustrative Claim

Ofthe challenged claims of the °032 patent, claim 11 is the only

independent claim. The remaining challenged claims dependdirectly or

indirectly from claim 11. Claim 11, reproduced below asoriginally issued

and before issuanceof a Certificate of Correction dated February 17, 2009,

1s illustrative:

Page 128 of 491

11. A device comprising:
an encoder configured to receive a collection of message

bits and encode the messagebits to generate a collection of
parity bits in accordance with the following Tanner graph:
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Ex. 1001, 8:63-9:34. A Certificate of Correction for the °032 patent

replaced the labels V), U;, and X; from the lowerportion of the Tanner

graph in claim 11 with V,, Ux, and X,, respectively. See id. at Certificate of

Correction (Feb. 17, 2009).

E. Evidence

Petitioner relies on the following art references:

 
  

  
 
 

 D. J. C. MacKayet al., Comparison ofConstructions of
Irregular Gallager Codes, TEEE TRANSACTIONS ON
COMMUNICATIONS, Vol. 47, No. 10, pp. 1449-54, October
1999 (“MacKay”)

L. Ping et al., Low Density Parity Check Codes with Semi-
Random Parity Check Matrix, TEE ELECTRONICS LETTERS,
Vol. 35, No. 1, pp. 38-39, Jan. 7, 1999 (“Ping”
M.Lubyet al., Practical Loss-Resilient Codes, PROCEEDINGS
OF THE TWENTY-NINTH ANNUAL ACM SYMPOSIUM ON THEORY

OF COMPUTING, May 4-6, 1997, at 150-159 (“Luby97”)

Dariush Divsalar, et al., Coding Theoremsfor “Turbo-Like”
Codes, PROCEEDINGS OF THE THIRTY-SIXTH ANNUAL
ALLERTON CONFERENCE ON COMMUNICATION, CONTROL, AND

COMPUTING, Sept. 23-25, 1998, at 201—209 (“Divsalar”)

 

 
  
 

 
 

 
 

  
  
  
  
  

Petitioneralso relies on the Declaration ofDr. James A. Davis, dated

January 19, 2017 (Ex. 1004), and the Declaration ofBrendan Frey, Ph.D.,

dated February 21, 2018 (Ex. 1065) in support of its arguments. Patent

Ownerrelies upon the Declaration of Dr. Michael Mitzenmacher, dated

November21, 2017 (Ex. 2004), and the Declaration of Dr. Dariush Divsalar,

dated November7, 2017 (Ex. 2031), in support of its arguments in the

Patent Owner Response. The parties rely on other exhibits as discussed

below.
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F. Remaining Asserted Grounds of Unpatentability

The following grounds of unpatentability remain at issue in this case

(Pet. 39, 64, 71; Paper 65 (granting joint motion to limit the Petition)):
 
 

  
   

   
Ping, MacKay, and Divsalar § 103(a) 11, 12, and 14-16

Ping, MacKay, Divsalar, and Luby97__| § 103(a)

Tl. ANALYSIS

A. Principles ofLaw

Petitioner bears the burden ofproving unpatentability of the claims

challenged in the Petition, and that burden nevershifts to Patent Owner.

Dynamic Drinkware, LLC v. Nat’l Graphics, Inc., 800 F.3d 1375, 1378

(Fed. Cir. 2015). To prevail, Petitioner must establish the facts supporting

its challenge by a preponderanceofthe evidence. 35 U.S.C. § 31 6(e);

37 C.F.R. § 42.1(d).

A patent claim is unpatentable under 35 U.S.C. § 103(a) if the

differences between the claimed subject matter andthe priorart are suchthat
the subject matter, as a whole, would have been obvious at the time the

invention was madeto a person having ordinary skill in the art to which said

subject matter pertains. KSR Int’l Co. v. Teleflex Inc., 550 U.S. 398, 406

(2007). The question of obviousness is resolved on the basis of underlying

factual determinations including: (1) the scope and content of the prior art;

(2) any differences between the claimed subject matter and the prior art; (3)

10
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the level of skill in the art; and (4) any objective evidence of

non-obviousness.2 Graham v. John Deere Co., 383 U.S. 1, 17-18 (1966).

B. The Level of Ordinary Skill in the Art

Petitioner’s declarant, Dr. Davis, opines that:

A person ofordinary skill in the art at the time of the
alleged invention of the ’032 patent would have had a Ph.D. in
mathematics, electrical or computer engineering, or computer
science with emphasisin signal processing, communications, or
coding, or a master’s degree in the above area with at least three
years of work experiencein this field at the time of the alleged
invention.

Ex. 1004 § 98; see Pet. 23 (citing the same). Patent Owner’s declarant,

Dr. Mitzenmacher, applies the same definition offered by Dr. Davis.

Ex. 2004 J 66.

Wedeterminethat the definition offered by Dr. Davis comports with

the qualifications a person would have needed to understand and implement
the teachings of the ’032 patent and the prior art of record. Accordingly, we

apply Dr. Davis’s definition of the level of ordinary skill in the art.

C. Claim Construction

In an interpartes review, claim terms in an unexpired patent are given

their broadest reasonable constructionin light of the specification of the

patent in which they appear. 37 C.F.R. § 42.100(b); see also Cuozzo

, Speed Techs. LLC v. Lee, 136 S. Ct. 2131, 2144-46 (2016). Underthe
broadest reasonable construction standard, claim terms are given their
ordinary and customary meaning, as would be understoodby oneof ordinary

3 Although Patent Ownerputs forth evidence of objective indicia of
non-obviousness (PO Resp. 54-66), we need not reachthis evidence based
on our disposition below.

11
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skill in the art in the context of the entire patent disclosure. In re Translogic

Tech., Inc., 504 F.3d 1249, 1257 (Fed. Cir. 2007).

Tanner Graph

For purposesofourInstitution Decision, we adopted the construction

for “Tanner graph”set forth in a prior Board decision concerning the

’032 patent and for which Petitioner supports the application of the same

construction in the present case. Inst. Dec. 9-10 (quoting IPR2015-00060,

Paper 18, 12~14; citing Pet. 26"). The prior construction wasspecifically

addressing the Tanner graph ofclaim 18, but is equally applicable to claim

11, at issue in this case, because the Tanner graph is the same in bothclaims.

See Ex. 1004 ¥ 99 (Dr. Davis); Ex. 2001 4 20 (Dr. Tanner); Tr. 49:18—21,

62:10-13. That construction is as follows:

[1] a graph representing an[irregular® repeat accumulate] IRA
code as a set of parity checks where every messagebitis

4 Petitioner contends that this construction is the broadest reasonable

interpretation, yet is narrower than that adopted by the District Court in
Caltech v. Hughes Communications Inc., No. 2:13-cv-07245 (C.D. Cal.)
because the court’s construction did not include the constraint regarding
parity bit determination (constraint [3]). Pet. 26 (citing Ex. 1013).
Petitioner contends that the difference has no substantive effect on the issues
before us.. See Tr. 34:16—35:2.

> The Board,in the prior decision regarding the ’032 patent, adopted a
construction where, “[i]n the contextof the ’032 patent specification,.. .
‘irregular’ refers to the notionthat different message bits or groups of
messagebits contribute to different numbersofparity bits.”
IPR2015-00060, Paper 18, 12 (Decision denyinginstitution); see also
Pet. 24 (advocating the adoptionofthat construction in this case); PO
Resp. 14 (citing Ex. 2004 { 69 and asserting: “Caltech does notbelieve the
term needsto be construed, as the plain and ordinary meaningof irregular
repetition is clear. That messagebits contribute in differing numbers to
parity bits is made clearin the claim language.”).

12
oe
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repeated, at least two different subsets of messagebits are
repeated a different number oftimes, and

[2] check nodes, randomly connected to the repeated message
bits, enforce constraints that determine the parity bits[, and]...

[3] a parity bit is determined as a function of both information
bits and other parity bits as shown by the configuration of nodes
and edges ofthe Tanner graph.

Inst. Dec. 9-10.

Patent Ownerdoes not express disagreement with the construction but

contends that the term “Tanner graph” need not be construed because,inter
alia, a person ofordinary skill in the art “would have readily understood

how to encodebits according to the Tanner graph in the claims and in view

of the specification.” PO Resp. 16; see also Ex. 2004 ¢ 73 (Dr.

Mitzenmachernot disagreeing with any aspectof theconstruction but

opining that: “[T]here is no need to ‘construe’ the graph. Any person of

ordinary skill could readily comprehend what the graph requires in terms of

an encoderor a decoder.”).

Regardless as to whetherthe person of ordinary skill in the art—e.g., a

person with a doctorate in mathematics—would understand the claim, we

find a verbal description of the graph to be helpful. Accordingly, we again

adoptthat prior construction for purposes of analyzing Petitioner’s

challenges before us in this case.

Onthis record and for purposes of deciding the dispositive issues

before us, we determine that no other claim terms require express

construction.
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D. The Alleged Obviousness over Ping, MacKay, and Divsalar

Petitioner alleges that independent claim 11 and dependentclaims 12,

and 14-16 of the ’032 patent would have been obvious over Ping, MacKay,

and Divsalar. See Pet. 39-57 (addressing independent claim 11).

Petitioner asserts that Ping discloses much of the subject matter of

independent claim 11, but maintains that Ping’s outer coderis regular.

Pet. 41; see also id. at 51. Petitioner relies on MacKayfor the teaching of

irregularity, id. at 39, 41, and relies on Divsalar for the teaching of repetition

‘<f Ping standing aloneis not understood to teach, or render obvious,

repeating information bits,” id. at 44. Patent Owner argues, inter alia, that
the Petition presents a flawed reason to modify Ping in light of MacKay. PO

Resp. 2-3.

1. Ping (Ex. 1003)

Ping is an article directed to “[a] semi-random approach to low

density parity check [LDPC] code design.” Ex. 1003, 38. In this approach,

“only part of [parity check matrix] H is generated randomly,and the

remainingpart is deterministic,” which “achieve[s] essentially the same

performanceas the standard LDPC encoding method with significantly

reduced complexity.” /d. The size of matrix H is (n—k) x n where k is the

information length and n is the coded length. fd. A codewordcis

decomposed“as ¢ = [p, d]’, where p and d contain the parity and

information bits, respectively.” Jd. Parity check matrix H can be

decomposedinto two parts corresponding to p and d as “H = (HP, H4).” Id.
H?is defined as follows:
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1 0

HP = 1 1

0 1 1

Id. H° is created suchthatit “has a column weight of ¢ and a row weight of

Jal(n—k) (the weight of a vector is the number of 1s amongits elements),”id.,

such that

d d d d
htt hy2 Avs Ay,

d da d d
Ags hoa hos pee hoe

d _ d d d dH° =| hf, Ag, gg

d a d d
Anke hn-K2 hn-K3 ue hn-KR

Ex. 1004 974.6 For each sub-block of H",there is exactly “one element1

per column and ki/(n-k) 1s per row.” Ex. 1003, 38. This construction

“increase[s] the recurrence distance of eachbit in the encoding chain” and

“reduces the correlation during the decoding process.” Jd.

Parity bits “p = {p;} can easily be calculated from a given d = {d;}”

using the following expressions:

P= >, hg, dj; and pj =Dpji-1+ ». hg, d; (mod 2)
i J

Ex. 1003, 38 (equation(4)).’

6 This particular representation of H" is taken from Dr. Davis’s testimony.
Patent Owner’s description of H®is found at page 8 ofits Response.
7 The reference to “mod 2”refers to modulo-2 addition. Modulo-2 addition

correspondsto the exclusive-OR (XOR or @) logical operation, whichis

15
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2. MacKay (Ex. 1002)

MacKayis a paperrelated to Gallager codes based on irregular

graphs, whichare “low-density parity check codes whose performanceis

closest to the Shannon limit.” Ex. 1002, 1449. According to MacKay,

“(t]he best known binary Gallager codes are irregular codes whose parity

check matrices have nonuniform weight per column.” Jd. A parity check

matrix that “can be viewed as defining a bipartite graph with ‘bit’ vertices

correspondingto the columnsand ‘check’ vertices corresponding to the

rows” where “[eJach nonzero entry in the matrix correspondsto an edge

connecting a bit to a check.” Id. at 1450. As an example of an irregular

code in a parity check matrix, MacKay describes a matrix that “has columns

of weight 9 and ofweight 3 [and] all rows hav[ing] weight 7.” /d. at 1451.

3. Divsalar (Ex. 1017)

Divsalar teaches “repeat and accumulate” codes, described as “a

simple class ofrate 1/g serially concatenated codes where the outer codeis a

g-fold repetition code and the inner code is a rate 1 convolutional code with

transfer function 11+ D),” Ex. 1004 4 89 (quoting Ex. 1017, 1 (Abstr.)).

Petitioner relies on Divsalar’s Figure 3, reproduced below.
 

  
  
 

rate i/q.
répeticion|

LENGTH N 
(WEIGHT)  {w]

aN x gn
permutation

matrix

Figure 3 of Divsalar describes an encoderfor a (qgN, N) repeat and

accumulate code. Ex. 1017, 5. The numbers above the input-output lines

defined as follows: 0€@0=0, 0@1=1, 1 B0=1, and 1@1=0. See Ex. 1004
4185.

16

Page 136 of 491



Page 137 of 491

IPR2017-00700
Patent 7,421,032 B2

indicate the length of the corresponding block, and those belowthelines

indicate the weight of the block. Jd.

4, The Alleged Obviousness ofClaim I

As discussed above in the context of claim construction, independent

claim 11 contains a Tanner graph havingat least three elements. Petitioner,

in articulating its obviousness challenge of claim 11, relies on the testimony

of Dr. Davis and maps the teachingsof the prior art against those three

elements as well as the express recitations of the claim. Pet. 46-57.

Petitioner maintains that Ping teaches the recited“encoder configured

to receive a collection of message bits and encode the messagebits to

generate a collection ofparity bits.” Jd. at 46-47 (citing Ex. 1004 {q 127-

128). Specifically, Petitioner contends that Ping provides equations from

whichparity bits p can easily be calculated from informationbits d, and that

one of ordinary skill in the art would recognize that “messagebits” and

“information bits” are synonymous. Id.

Asfor the Tanner graph, Petitioner addresses the three elements butin

an order different than that listed above in the claim construction section.

For the element “[3] a parity bit is determined as a function of both

information bits and otherparity bits as shown by the configuration of nodes

and edges of the Tannergraph,” Petitioner asserts that Ping teaches a two-

stage, low-density parity-check (LDPC)-accumulate code where the value of

oneparity bit is used in the calculation ofthe next parity bit. /d. at 27, 48—

50; see also id. at 51-52 (maintaining that Ping’s inner coderis an

accumulator).

The next element of the Tanner graph addressed by Petitioneris “[1] a

graph representingan[irregular repeat accumulate] IRA codeas a set of
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parity checks where every messagebit is repeated, at least two different

subsets of message bits are repeated a different number of times.” Pet. 50—

54. Petitioner asserts that a particular code may be represented as matrices

or as a Tannergraph, with those being two waysofdescribing the same

thing, and contends that the proposed combination would have been

understood by oneofordinary skill in the art to correspond to the claimed

Tanner graph. Jd. at 52-54.

Petitioner contends that, “[i]Jn Ping’s H* matrix, every column

correspondsto an information bit (d;) and every row correspondsto a

summation (i; he, d,)” and that one of ordinary skill in the art would have
understood that the summations are computed asthe first stage of computing

the parity bits in Ping. dd. at 31,32. According to Petitioner, “Ping’s outer

LDPCcode is regular because each column in Ping’s generator matrix H®

, contains the same numberof 1s — exactly ‘?’ 1s,” and notes that “Ping thus

states that matrix ‘Ha has a column weight of t....’” Jd. at 41 (quoting

Ex. 1003, 38). Petitioner cites MacKay for teachingthat “[t]he best known

binary Gallager codes are irregular codes whose parity check matrices have

nonuniform weight per column.” Jd, at 41 (quoting Ex. 1102, 1449)

(emphasisin original); see also Pet. Reply 3 (citing Ex. 1065 (Frey Decl.)

{J 20-24) (“MacKayalso teaches that codes with such parity check

matrices, i.2., matrices with uneven column weights, can outperform their

regular counterparts.”).

Petitionerreasonsthat, “[b]ecause MacKayteachesthat irregular

codes perform better than regular codes, one of ordinary ski] would have

been motivated to incorporateirregularity into Ping.” Pet. at 41. Petitioner

roposes modifying Ping’s H" matrix (or outer coder), which Petitionerprop g ring
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characterizes as regular, and contends that one of ordinary skill in the art

would have made this modification to improve the performance ofPing’s

code. Pet. 41; Pet. Reply 4. Specifically, Petitioner maintains:

It would have been straightforward for a person of ordinary
skill to change Ping’s generator H‘ matrix such that notall
columns had the same weight — e.g., setting some columns to
weight 9 and others to weight 3, as taught by MacKay.
(Ex. 1002, p. 1451.) This change would result in some
information bits contributing to more outer LDPCparity bits
than others, and would have made Ping’s outer LDPC code
irregular. ... Moreover, MacKay’s teaching thatthe best
performing LDPCcodesare irregular would also have made
this modification obvious (and desirable) to try. (Ex. 1002,
pp. 1449, 1454, “The excellent performance of irregular
Gallager codes is the motivation for this paper....””) (Ex. 1004,
q116.)

Pet. 42. According to Petitioner, a person of ordinary skill would not have
been motivated to modify H? because“it has only a single form and because

doing so would have complicated a simple encoder.” Pet. Reply 8. Thus,

Petitioner contendsthat the person of ordinary skill “who wanted to obtain

the benefit of MacKay’s irregularity in Ping would have had only one

option—to incorporate MacKay’s irregularity into H!” Id.

Petitioner further contendsthat, “even ifPing standing aloneis not

understood to teach, or render obvious, repeating information bits, doing so

would have been obvious in view ofDivsalar’s explicit teaching of repeating

bits.” Pet. 44. Petitioner also argues that “[o]ne of ordinary skill would

have been further motivated to implement Ping using the repeater of

Divsalar becausethis implementation would be both cost-effective and easy

to build,” and that the similarities between Ping and Divsalarprovide

additional motivation to combine the references teachings. Jd. at 44-45.

19

Page 139 of 491



Page 140 of 491

IPR2017-00700

Patent 7,421,032 B2

Thus, argues Petitioner, the combination ofPing, MacKay, and

Divsalar teaches an irregular repeat accumulate code where messagebits are

repeated andat least two different subsets of messagebits are repeated a

different numberof times. Jd. at 52 (citing Ex. 1004 ¥ 139).

Lastly, Petitioner contends that Ping teaches the Tanner graph

requirementof “[2] check nodes, randomly connectedto the repeated

messagebits, [which] enforce constraints that determine the parity bits.” Jd.

at 54-57. Petitioner points to Ping’s Equation (4)

Pi = Vi-1 +> ng dj
J

as teaching check nodes constraining the relationship between information

bits and parity bits. Jd. at 54-56. Petitioner further maintainsthat Ping,

using Divsalar’s repetition, teaches that the check nodes are randomly

connected to repeated message bits. Jd. at 56-57.

Patent Owner disputes, inter alia, Petitioner’s rationale for combining

' Ping and MacKay—which underlies the overall combination ofPing,

MacKay, and Divsalar—on a number of bases. See PO Resp. 17-18

(summarizing eight arguments regarding Petitioner’s Ground 1), 26. Patent .

Ownerargues that Ping’s parity check matrix H is already irregular as

defined by MacKay. See id. at 26-30. According to Patent Owner, “Ping’s

parity-check matrix has three different column weights(¢, 2, and 1), and two

different row weights (ki/(1-k)+1 and kt/(n-k)+2).” Id. at 28 (citing

Ex. 2033, 231:11-14); see also Ex. 2004 § 92 (same). As such, Patent

Ownerargues “Ping’s parity-check matrix is actually even more ‘irregular’

than MacKay’s irregular codes,” so ordinarily skilled artisans “would not

have been motivated by MacKay’s teachings that irregular codes are an
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improvement over regular codes.” PO Resp. 28-29(citing Ex. 2004 qj 94,

95, and 97-99).

Patent Owneralso highlights that Petitioner’s proposed modifications

relate only to a portion of Ping’s parity check matrix H, namely, sub-matrix

H®. See id. at 29-30; see also Ex. 2004 § 96. Patent Owner argues

“MacKay does not even consider modifying submatrices, much less teach

that there may be benefits to try.” PO Resp. 31. According to Patent

Owner, “MacKayteachesthatirregular parity-check matrices as a whole

maydefine better codes than regular parity-check matrices as a whole—it

does not teach any improvement from making a submatrix within a parity-

check matrix irregular, or from using any other type ofirregular matrix (e.g.,

irregular generator matrices).” Jd. at 30. Patent Owner argues MacKay does

not “suggest that additional irregularity should be applied to individual

portions whenthe overall parity-check matrix is already irregular.” Jd.

(citing Ex. 2004 J] 96-99) (footnote omitted). |
Patent Ownerfurther argues that Petitioner has not established that an

ordinarily skilled artisan would have reasonably expected success from the

proposed modification of Ping in light of MacKay. See PO Resp. 44-49.

Patent Ownerargues“the petition does not even attempt to analyze a

reasonable expectation of success, and for that reason,it is incurably

deficient.” Jd. at 44. As further evidenceof the lack of anticipated success,

Patent Owner emphasizes that constructing error-correction codes “was a

highly unpredictable endeavor” that was subject to “extensivetrial-and-error

and experimentation to determine whether new codesled to an

improvement.” /d. at 4 (citing Ex. 2004 { 46); see alsoid. at 45 (citing

Ex. 2004 Jf 126-128; Ex. 2033, 256:21—257:12).
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Weare persuaded by Patent Owner’s arguments. We agree with

Patent Owner(see PO Resp. 30-31 & n.7)that, although Petitioner may

explain how to modify Ping’s H? sub-matrix in light of MacKay, it does not

address why such an ordinarily skilled artisan would have done this. Nor

does Petitioner establish that such an artisan reasonably would have

expected success from the modification. Based on the entiretrial record, we

determine that Petitioner has not established a persuasive rationale for

modifying Ping in light ofMacKayas asserted by Petitioner. Petitioner’s

additional reliance on Divsalar does not remedy this fundamental flaw in the

articulated combination. See Pet. 44 (relying on Divsalar for the teaching of

repeating informationbits if Ping is not understoodto teach this aspect).

Petitioner’s unpatentability contentions presupposethat an ordinarily

skilled artisan would seek to modify a sub-mairix in Pingin light of

MacKay. See Pet. Reply 7 (“Caltech’s comparison of Ping’s H matrix to

MacKay’s is improper. .. . The proper comparison is between Ping’s H®

matrix .. . and MacKay’s matrix.”). Yet even if MacKaytouts

improvements from irregularity in a parity.check matrix (e.g., Ping’s matrix

H), MacKay does not suggest that these improvements would have been

applicable to portions of a parity check matrix (e.g., Ping’s sub-matrix H’).

To reach its proposed modification, Petitioner characterizes Ping’s sub-
matrix H" as a generator matrix (or “outer coder”) and Ping’s sub-matrix HP

as merely an accumulator(or“inner coder”). Pet. 27, 42; Pet. Reply 10-13.

Weagree with Patent Owner(see PO Resp. 37), however, that Petitioner

does not explain adequately why labeling sub-matrix H® as a generator

matrix supports the proposed modification of H’ based on MacKay. Indeed,

this label does not explain why an ordinarily skilled artisan considering
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MacKay would have chosen to modify H‘ or any other portion ofparity

check matrix H.

Petitioner’s further contentions also are not persuasive. Specifically,  
Petitioner contends H? is an accumulator with only a single, fixed form, so

an ordinarily skilled artisan would not have been motivated to modify H?

because “doing so would have complicated a simple encoder.” Pet.

Reply 7-8, 14. Yet this rationalization belies the fact that Ping also

specifically defines a structure for sub-matrix H", which simplifies a portion

of the parity check matrix. According to Dr. Mitzenmacher,“the constraints

on H‘, including its regularity, were a deliberate design decision that

contributes to the improved performance ofPing’s code over fully random

LDPC codes itis a fundamental part of its code.” Ex. 2004 7 104. Thus,

choosing to modify amy portion of Ping’s matrix would have broken

constraints in Ping that were intended to simplify encoding. See Ex. 1003,

38 (Ping describing the disclosed approach as a “new method[that] can

achieve essentially the same performanceas the standard LDPC encoding

method with significantly reduced complexity”). This is a strong indication

that an ordinarily skilled artisan would not have been motivated to reach

within Ping’s parity check matrix H and modify a sub-matrix.

Wealso agree withPatent Owner that Ping’s parity check matrix H is

already “irregular,” which undermines Petitioner’s stated motivation for

modifying Ping in view of MacKay. See PO Resp. 26-31. Citing

Dr. Mitzenmacher, Patent Ownerestablishes that Ping’s matrix H has three

different column weights (f, 2, and 1). /d. at 27-28; Ex. 2004 {{{ 91-92; see

also Ex. 2033, 231:11-14 (Dr. Davis acknowledging that Ping’s parity check

matrix H has “different weights for the columns”). We acceptthis as
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evidenceof“irregularity” based on Petitioner’s own acknowledgmentthat

““rregularity” is associated with “uneven column weights.” See Pet.

Reply 13. Petitioner does not contest that Ping’s parity check matrix H is

irregular; rather, Petitioner contends that the appropriate comparison is

between MacKay’s parity check matrix and Ping’s sub-matrix H‘. Pet.

Reply 7. But MacKayis silent on the concept of sub-matrices, so

Petitioner’s association of MacKay’s teaching with sub-matrix H®is notapt.

Instead, we agree with Patent Ownerthat “MacKay’s teachings are only

applicable to full parity check matrices.” PO Resp. 17. Thus, the record

doesnot establish that an ordinarily skilled artisan would have soughtto add

irregularity to Ping’s parity check matrix H—oradditional irregularity to a

sub-matrix of H, such as H’—becauseII itself is already irregular.

Finally, we agree with Patent Ownerthat the Petition is silent on

whether a person ofordinary skill in the art would have expected successin

combining MacKay with Ping. Although Petitioner cites an alleged

“straightforward modification of Ping’s H® matrix”at page 42 ofthe Petition

as supporting the expectation of success (Pet. Reply 14), the cited passage

only describes the proposed modification, rather than addressing whether an

ordinarily skilled artisan would have anticipated success from the

modification. See Pet. 42. In addition, Petitioner’s argumentthat an

ordinarily skilled artisan “would have needed no morespecificity to attempt

to use MacKay’s irregularity in Ping” (Pet. Reply 14) only underscores the

lack of evidence in the Petition regarding anticipated success.

Perhapssensing this deficiency in the Petition, Petitioner introduces

new testimony and a new simulation from Dr. Frey with its Reply in which

Dr. Frey allegedly “demonstrate[s] the ease with which a [person of ordinary
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skill in the art] could have added. MacKay’sirregularity to Ping.” Ex. 1065

4 42. Accordingto Petitioner, the results of the simulation “outperform  
Ping’s original code” and “confirm that a {person of ordinary skill in the art]
would have been motivated to use MacKay’s uneven column weights in

Ping’s H? matrix, and . . . would have had a reasonable expectation of

success when doing so.” Pet. Reply 16-17. Yet, even if we were to deem

the testimony and simulation to be within the proper scope of a reply brief,*

they do not support a reasonable expectation of success at the time ofthe

invention. We agree with Patent Ownerthat “[i]t is irrelevant what Dr. Frey

claims he could do in the year 2018 when armed with Caltech’s disclosures,

[the named-inventor’s] original coding work, contemporary resources(€.g.,

Matlab), and some 18 yeais of pust-filing date knowledge.” PO

Sur-Reply 7. Because this evidence is nottied to the state of the art at the

time of the invention, it is not probative of anticipated success. See

Millennium Pharm., Inc. v. Sandoz Inc., 862 F.3d 1356, 1367 (Fed. Cir.

2017) (quoting Interconnect Planning Corp. v. Feil, 774 F.2d 1132, 1138

(Fed. Cir. 1985)) (“Those charged with determining compliance with

35 U.S.C. § 103 are required to place themselvesin the mindsof those of

ordinary skill in the relevantart at the time the invention was made,to

determine whether that which is now plainly at hand would have been

obviousat such earlier time.” (emphasis added)).

Furthermore,as part of our obviousness analysis, we are charged to

consider “the scope and contentofthe prior art.” See Graham, 383 U.S.

§ We need not reach this issue, because we do notrely on this evidence in a
manner adverse to Patent Owner. See also infra § II.F. (dismissing Patent
Owner’s Motion to Exclude as moot on the samebasis).
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at 17-18. One important aspect ofthe art in this case is the relative

unpredictability of developing error-correction codes. See PO Resp. 45

(citing Ex. 2004 Jf 126-128; Ex. 2033, 256:21-257:12) (“New codes

appeared from unexpected sources, and developing the precise parameters

that could lead to incremental improvements often took a significant amount

of time and experimentation.”). In its Reply, Petitioner embraces the notion

ofunpredictability as supporting its combination; Petitioner contends that

“rigorous mathematical analysis of codesis difficult, and,as a result,

[persons of ordinary skill in the art] routinely develop codes by

experimentation.” Pet. Reply 14. Petitioner further contends that “running

experimental tests on a version of Ping that incorporated MacKay’s

irregularity would have been rouline[,] .. . [and] the modifications suggested

by MacKay would havebeenstraightforward and would havetaken very

little time to implement.” Jd.

Yet we do not agree with Petitioner that the need to run experiments

in an unpredictable field, such as error-correction coding, indicates anything

about whether such experiments ultimately would have been successfulat

the time of the invention. Importantly, “[u]npredictability of results equates

more with nonobviousness rather than obviousness, whereas that which is

predictable is morelikely to be obvious.” Honeywell Int’l Inc. v. Mexichem

Amanco Holding S.A., 865 F.3d 1348, 1356 (Fed. Cir. 2017). In the absence

of any argumentrootedin the Petition directing us to evidence that

substantiates a reasonable expectation of success, Petitioner’s reliance on a

known need for experimentation is not sufficient to support its obviousness
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rationale.? See Arctic Cat Inc. v. Bombardier Recreational Prod. Inc., 876

F.3d 1350, 1360-61 (Fed. Cir. 2017) (“[W]here a party argues a skilled

artisan would have been motivated to combinereferences, it must show the

artisan would have had a reasonable expectation of success from doing so.”

(internal quotation omitted)).

For these reasons, we are not persuaded that an ordinarily skilled

artisan would have been motivated to combine the teachings of Ping and

MacKayin the manner suggested by Petitioner. Petitioner’s reliance on

Divsalar’s teachings in the proposed combination does not remedy this

underlying flaw. Thus, we determine Petitioner has not shown by a

preponderanceofthe evidence that claim 11 would have been obvious over

the cornbination of Ping, MacKay, and Divsalar.

Petitioner relies on the same deficient rationale for combining Ping

and MacKay with respect to its analysis for dependent claims 12 and 14-16.

See, e.g., Pet. 60-61, 63-64. Thus, we also determine Petitioner has not

shownby a preponderanceof the evidence that claims 12 and 14-16 would

have been obvious over the combination of Ping, MacKay, and Divsalar.

° Notably, Petitioner does not contendthat its proposed combination should
be analyzed under obvious-to-try case law. Tr. 15:24-16:4 (Petitioner
acknowledging that it was not putting forth an obvious-to-try argument).
Nor could Petitioner, because Petitioner does not develop an obvious-to-try
theory. Specifically, Petitioner does not establish that the prior art directs
which parameters to try and/or guides an inventor toward a particular
solution. See Bayer Schering Pharma AG v. Barr Labs., Inc., 575 F.3d
1341, 1347 (Fed. Cir. 2009).
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E. The Alleged Obviousness ofClaim 13 over Ping, MacKay, Divsalar, and
Luby97

Dependent claim 13 specifies that the encoder comprises a low

density generator matrix (LDGM) coder and an accumulator. Ex. 1001,

9:38-45. The LDGMcoderis “configured to perform an irregular repeat on

message bits havinga first sequence in a source data stream.” Jd. at 9:39—

41. Luby97 (Ex. 1008) describes “randomized constructions of linear-time

encodable and decodable codes that can transmit over lossy channels at rates

extremely close to capacity.” Ex. 1008, 150 (Abstr.). Luby97 also describes

receiving data to be encodedin a stream of data symbols, such as bits, where

the “stream ofdata symbols[] is partitioned and transmitted in logical units

of blocks.” Jd. (emphasis added, footnote omitted). Petitioner relies on

Luby97for the teachings of receiving message bits in a stream (Pet. 66, 69),

but does not rely on Luby97 in a mannerthat cures the defects of the Ping-

MacKay-Divsalar combination discussed above (see Pet. 65 (“As explained

above for Ground 1, one of ordinary skill would have been motivated to use

MacKay’s irregularity and Divsalar’s repetition in Ping.”); id. at 67 (“As

explained above, the combination of Ping in view of MacKay and Divsalar

discloses every claim limitation of claim 11.”).

Accordingly, we determine Petitioner has not shown by a

preponderanceofthe evidence that claim 13 would have been obvious over

the combination of Ping, MacKay, Divsalar, and Luby97.

F. Patent Owner’s Motion to Exclude

Patent Owner moves to exclude Exhibits 1006, 1018, 1019, 1024,

1029-1049, 1057-1061, 1065, 1067, 1068, 1071, 1072 and portions of

Exhibits 2038 and 2039. Paper 52, 1. Patent Owner’s motion is dismissed
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as moot with respect to these exhibits, as we do not rely on them in a manner

adverse to Patent Owner.

G. Patent Owner’s Motionfor Sanctions

Patent Ownerrequests sanctions against Petitioner for allegedly

failing to stay within the proper scope of cross-examination during the

deposition of Dr. Mitzenmacher and Dr. Divsalar. Paper 42, 1."°

Specifically, Patent Owner details questioning of Dr. Mitzenmacherthat

allegedly “ventured into various topics beyond the scope of the witness’

direct testimony.” Jd. at 7-9. For example, Patent Ownercites “extensive

questioning regarding Tanner graphs and figures newly created by

Petitioner’s lawyers, but absent from any petition materials or the witness’

direct testimony.” /d. at 8. Similarly, Patent Ownerasserts that Dr. Divsalar

was questioned regarding subject matter not discussed in his declaration

including the Allerton Conference, Tanner graphs, and certain references.

Id. at 3-7. As sanctions, Patent Ownerasks us to: (1) strike the out-of-

scope testimony elicited by Petitioner; (2) hold the direct testimony of

Dr. Mitzenmacher and Dr. Divsalar to be facts establishedin this

proceeding; and (3) impose “reasonable compensatory expenses, including

attorney fees, for costs reasonably related to excessive questioning and

deposition time.” Jd. at 9-10.

Petitioner contendsthat “each question posed by Petitioner during

Dr. Mitzenmacher’s deposition pertained directly to topics and opinionsin

his declaration.” Paper 47, 5. Regarding the Tanner graphs and figures,

10 Although Patent Ownercites primarily to Exhibit 1064 as the transcript of
Dr. Divsalar’s deposition, the pertinent exhibit in this case is Exhibit 2039.
See Paper42,4.
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Petitioner contends these were properly served upon Petitionerat

Dr. Mitzenmacher’s deposition in accordance with 37 C.F.R. § 42.53(f)(3).

Id. at 6. According to Petitioner, Patent Owner’s proposed sanctions are

unwarranted, particularly because Patent Ownersuffered no harm. /d. at 7—
8.

The “Board may imposea sanction against a party for misconduct.”

37 C.F.R. § 42.12(a); see also 35 U.S.C. § 316(a)(6) (requiring regulations

prescribing sanctions). As the moving party, Patent Ownerhas the burden to

persuade the Boardthat sanctions are warranted. See 37 C.F.R. § 42.20(c).

In general, a motion for sanctions should address three factors: (i) whether a

party has performed conduct that warrants sanctions; (ii) whether the

moving parly has suffered harm ftom that conduct; and(ii) whether the

sanctions requested are proportionate to the harm suffered by the moving

party. See Square, Inc. v. Think Comput. Corp., Case CBM2014-00159,slip

op. at 2 (PTAB Nov.27, 2015) (Paper 48)(citing Ecclesiastes 9:]0-11-12,

Inc. v. LMC Holding Co., 497 F.3d 1135, 1143 (10th Cir. 2007)).

Having reviewedthe relevant portions ofDr. Mitzenmacher’s

deposition, we agree with Petitionerthat sanctions are not warranted.

Petitioner’s attempts to elicit testimony regarding the Tanner graphs and

figures, while inartful, did not rise to the leve] of sanctionable conduct

because they were reasonably related to Dr. Mitzenmacher’s direct

testimony.

As to Dr. Divsalar, Patent Ownercharacterizes his direct testimony

(Ex. 2031) as merely taking the formof “a short declaration addressing only

a few discrete points relating specifically to the Divsalar reference.”

Paper 42, 3. Patent Owner contends Petitioner’s questions aboutthe
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Allerton Conference, Tanner Graphs, and certain other references went

beyondthe “limited scope of Dr. Divsalar’s 16-page declaration.” Jd. at 3—

7.

 
Petitioner cites certain direct testimony from Dr. Divsalar regarding

the perspective of a person ofordinary skill in the art, Tanner graphs, and

certain “contemporaneousliterature” and contends that it was permissible to

question Dr. Divsalarat the deposition about the foundation and validity of

his opinions on these topics. Paper 47, 3-4 (quoting Ex. 2031 4 10 and

citing Ex. 2031 4] 9-11, 26, 28-30, and 33-36). Petitioner further contends

that “in his declaration, Dr. Divsalar discussed having submitted a paper‘in

connection with the Allerton conference in 1998” [and] Petitioner thus

properly asked questions about what ‘in connection with the Allerton

conference’ means.” Paper 47,3 (citing Ex. 2031 { 19).

Weagain agree with Petitioner that sanctions concerning the

deposition of Dr. Divsalar are not warranted. In fact, Patent Owner

acknowledges that Dr. Divsalar offered opinion testimony going to the heart

of the dispute in this case. Paper 42, 3. In that respect, Patent Ownerstates:

Dr. Divsalar expressed his view that modifying an RA [repeat-
accumulate] codeto includeirregularrepetition of information
bits would not make sense on the basis that it would add

unnecessary difficulty and complexity at odds with the stated
objective in the paper, with no expectation of a corresponding
benefit. [Ex. 2031 (Divsalar Declaration)] at ff] 33-36.
Dr. Divsalar was also asked to address the hypothetical
modification suggested by Petitioner, which he explained was
nonsensical and at odds with a key conclusion in the Divsalar
paper. /d. at ¥ 37.

Id.; see also Ex. 2031 § 9 (Dr. Divsalar, under the heading “Summary of

Opinions,” testifying: “I do not believe it would have been trivial or obvious
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to modify RA codes by making them ‘irregular’ in orderto arrive at IRA

codes, nor would a personof ordinary skill in the art be motivated to make

such a modification.”). In light of this, we are persuaded by Petitionerthat

its questions were reasonably related to Dr. Divsalar’s direct testimony—

including the opinion testimony—and werenot so far afield as to warrant

sanctions.

Furthermore, we agree with Petitioner that Patent Owner suffered no

harm with respect to the depositions ofDr. Mitzenmacher and Dr. Divsalar,

particularly in light of our disposition of the challenged claims. For these

reasons, we deny Patent Owner’s motion for sanctions.

TI. CONCLUSION

Petitioner has not demonstrated by a preponderance ofthe evidence

that claims 11, 12, and 14-16 of the ’032 patent are unpatentable as obvious

over Ping, MacKay, and Divsalar, and has not demonstrated by a

preponderanceof the evidence that claim 13 is unpatentable as obvious over

the combination of Ping, MacKay, Divsalar, and Luby97.

IV. ORDER

Forthe foregoing reasons,it is |

ORDEREDthat claims 11-16 of the 032 patent have not been proven

to be unpatentable;

FURTHER ORDEREDthat Patent Owner’s Motion to Exclude is

dismissed as moot,

FURTHER ORDEREDthat Patent Owner’s Motion for Sanctionsis

denied; and
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FURTHER ORDEREDthat, because this is a Final Written Decision,

parties to the proceeding seeking judicial review of the decision must

comply with the notice and service requirements of 37 C.F.R. § 90.2.
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I. INTRODUCTION

A. Background and Summary

AppleInc. (“Petitioner”) filed a Petition requesting inter partes

review of U.S. Patent No. 7,421,032 B2, issued September 2, 2008

(“the °032 patent,” Ex. 1201). Paper 5 (“Pet.”). The Petition challenges the

patentability of claims 18—23 of the ’032 patent on the ground of

obviousness under 35 U.S.C. § 103. California Institute of Technology

(“Patent Owner’’) filed a Preliminary Responseto the Petition. Paper 13

(“Prelim. Resp.”). We instituted inter partes review (Paper14, “Inst. Dec.”)

of all the challenged claims based on Ping, MacKay, Divsalar, and Luby97.

Patent Ownerfiled a Response to the Petition (Paper 32, “PO Resp.”),

and Petitioner filed a Reply (Paper 45, “Pet. Reply”). Pursuant to our

authorization (Paper 43), Patent Ownerfiled a Sur-Reply (Paper 55, “PO

Sur-Reply”).

Anoral hearing washeld on May8, 2018, and a transcript of the

hearing is included in the record. Paper 62 (“Tr.”).

Asauthorized in our Order of February 10, 2018 (Paper 41), Patent

Ownerfiled a motion for sanctions related to Petitioner’s cross-examination

of Patent Owner’s witnesses, Dr. Mitzenmacher and Dr. Divsalar (Paper 42),

and Petitioner filed an opposition (Paper 47).

Additionally, Patent Ownerfiled a Motion to Exclude evidence

(Paper 52), to which Petitioner filed an Opposition (Paper 54), and Patent

Ownerfiled a Reply (Paper 58).

Wehavejurisdiction under 35 U.S.C. § 6. This Final Written

Decision is entered pursuant to 35 U.S.C. § 318(a). After consideration of

the parties’ arguments and evidence, and for the reasons discussed below,
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we determine that Petitioner has not shownby a preponderance of the

evidence that claims 18-23 of the ’032 patent are unpatentable.

B. Related Proceedings

Oneor both parties identify, as matters involving or related to the

’032 patent, Cal. Inst. ofTech. v. Broadcom Ltd., No. 2:16-cv-03714 (C.D.

Cal. filed May 26, 2016) and Cal. Inst. of Tech. v. Hughes Commce’ns, Inc.,

2:13-cv-07245 (C.D. Cal. filed Oct. 1, 2013), and Patent Trial and Appeal

Board cases IPR2015-00059, IPR2015-00060, IPR2015-00061, IPR2015-

00067, IPR2015-00068, IPR2015-00081, IPR2017-00210, IPR2017-00211,

IPR2017-00219, IPR2017-00297, IPR2017-00423, IPR2017-00700, and

IPR2017-00701. Pet. 3, Paper 7.

C. The ’032 Patent

The ’032 patentis titled “Serial Concatenation of Interleaved

Convolutional Cades Forming Turbo-Like Codes.” Ex. 1201, [54].

The ’032 patent explains someofthe prior art with reference to its Figure 1,

reproduced below.

100~

DECODE 2
 

Figure | is a schematic diagram of a prior “turbo code” system. Jd. at 2:16-

17. The ’032 patent specification describes Figure | as follows:
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A block of k information bits is input directly to a first
coder 102. Ak bit interleaver 106 also receives the k bits and

interleaves them prior to applying them to a second coder 104.
The second coder produces an output that has more bits thanits
input, thatis, it is a coder with rate that is less than 1. The
coders 102, 104 are typically recursive convolutional coders.

Three different items are sent over the channel 150: the

original k bits, first encoded bits 110, and second encodedbits
112. At the decoding end, two decoders are used:afirst
constituent decoder 160 and a second constituent decoder 162.

Eachreceives both the original k bits, and one of the encoded
portions 110, 112. Each decodersends likelihood estimates of
the decoded bits to the other decoders. The estimates are used

to decode the uncoded information bits as corrupted by the
noisy channel.

Td. at 1:41-56.

A coder 200, according to a first embodimentof the invention,is

described with reference to Figure 2, reproduced below.

200~
k

 
Figure 2 of the ’032 patent is a schematic diagram of coder 200.
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The coder 200 may include an outer coder 202, an
interleaver 204, and inner coder 206.... The outer coder 202

receives the uncoded data. The data may be partitioned into
blocks of fixed size, say k bits. The outer coder may be an (n,k)
binary linear block coder, where n>k. The coder accepts as
input a block u of k data bits and produces an output block v of
n data bits. The mathematical relationship between u andv is
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v=Tou, where To is an nxk matrix, andthe rate!) of the coderis
k/n.

The rate of the coder maybeirregular, that is, the value
of To is not constant, and may differ for sub-blocksofbits in the
data block. In an embodiment, the outer coder 202 is a repeater
that repeats the k bits in a block a numberoftimes q to produce
a block with n bits, where n=qk. Since the repeater has an
irregular output, different bits in the block may be repeated a
different number of times. For example, a fraction ofthe bits in
the block may be repeated two times, a fraction of bits may be
repeated three times, and the remainder of bits may be repeated
four times. These fractions define a degree sequence, or degree
profile, of the code.

The inner coder 206 may bealinear rate-1 coder, which
meansthat the n-bit output block x can be written as x=Tiw,
where T, is a nonsingular nxn matrix. The inner coder 210 can
have a rate that is close to 1, e.g., within 50%, more preferably
10% and perhaps even morepreferably within 1% of 1.

Id. at 2:36-65. In an embodiment, the second (“inner”) coder 206 is an

accumulator. /d. at 2:66-67. “The serial concatenation of the interleaved

irregular repeat code and the accumulate code producesan irregular repeat

and accumulate (IRA) code.” /d. at 3:30-32. .

Figure 4 of the ’032 patent is reproduced below.

 
Figure 4 showsan alternative embodiment in which the outer encoderis a

low-density generator matrix (LDGM). /d. at 3:56-59. LDGM codeshave a

' We understandthat the “rate” of an encoderrefers to the ratio of the

numberof input bits to the numberof resulting encoded outputbits related to
those inputbits.
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“sparse” generator matrix. /d. at 3:59-60. The IRA code producedis a

serial concatenation of the LDGM code and the accumulator code. Jd.

at 3:60-62. No interleaver (as in the Figure 2 embodiment) is required in the

Figure 4 arrangement because the LDGM provides scrambling otherwise

provided by the interleaver in the Figure 2 embodiment. Jd. at 3:62-64.

“The set of parity checks may be represented in a bipartite graph,

called the Tanner graph,of the code.” /d. at 3:33-35. Figure 3, shown

below, depicts such a Tanner graph.

 
Variable Node Check Node
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Figure 3 is described as “a Tanner graph for an irregular repeat and

accumulate (IRA) coder.” /d. at 2:20-21. The left-most column ofnodes,

information nodes 302 (the open circles), are variable nodes that receive

information bits. The column of nodes(thefilled circles) just to the right of

the “RANDOM PERMUTATION?”blockare check nodesv indicated by

reference numeral 304. An information bit node connected to two check

6
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nodes represents a repeat of 2. An information node connected to three

check nodes represents a repeat of 3. The nodes (the open circles) in the

right-most columnare parity bit nodes x, referenced by 306. As shown by

the edges’ of the Tanner graph, eachparity bit is a function of its previous

parity bit and is also a function of information bits (edges connect through

check nodes and random permutation to information bit nodes). Jd. at 3:34—-

55; see also Ex. 1204 J 110 (discussing the relationship between parity bits

in the context of the claimed Tanner graph and the ’032 patent’s

specification).

D. Illustrative Claim

Ofthe challenged claims of the ’032 patent, claim 18 is the only

independent claim. The remaining challenged claims depend directly from

claim 18. Claim 18, reproduced below asoriginally issued and before

issuance of a Certificate of Correction dated February 17, 2009, and with

paragraphing added,is illustrative:

18. A device comprising:

a message passing decoder configured to decode a
received data stream that includesa collection of parity bits,

the message passing decoder comprising two or more
check/variable nodes operating in parallel to receive messages
from neighboring check/variable nodes and send updated
messages to the neighboring variable/check nodes,

wherein the message passing decoderis configured to
decode the received data stream that has been encoded in

accordance with the following Tanner graph:

2 We understand that “edges”are the straight lines that connect one nodeto
another node of a Tanner graph. See Ex. 1201, 3:53-54.

7
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 RANDOMPERMUTATION 
 

Ex, 1201, 9:57-10:42. A Certificate of Correction for the ’032 patent

replaced the labels Vi, Ui, and Xi from the lowerportion of the Tanner

graph in claim 18 with V,, Ux, and X,;, respectively. See id. at Certificate of

Correction (Feb. 17, 2009).

E. Evidence

Petitioner relies on the following art references:

Reference _ - _ _| Exhibit
__. No.

D.J.C. MacKayetal., Comparison ofConstructions of Ex. 1202
Irregular Gallager Codes, (EEE TRANSACTIONS ON
COMMUNICATIONS, Vol. 47, No. 10, pp. 1449-54, October
1999 (“MacKay”)
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Vol. 35, No. 1, pp. 38-39, Jan. 7, 1999 (“Ping”
Ex. 1208

OF COMPUTING, May 4-6, 1997, at 150-159 (“Luby97”)

Reference Exhibit

No.

M.Lubyetal., Practical Loss-Resilient Codes, PROCEEDINGS .

Dariush Divsalar, et al., Coding Theoremsfor “Turbo-Like” Ex. 1217
Codes, PROCEEDINGS OF THE THIRTY-SIXTH ANNUAL
ALLERTON CONFERENCE ON COMMUNICATION, CONTROL, AND

L. Ping et al., Low Density Parity Check Codes with Semi- Ex. 1203
Random Parity Check Matrix, IEE ELECTRONICS LETTERS,

OF THE TWENTY-NINTH ANNUAL ACM SYMPOSIUM ON THEORY

COMPUTING,Sept. 23-25, 1998, at 201-209 (“‘Divsalar”)  
Petitioner also relies on the Declaration of Dr. James A. Davis, dated

January 19, 2017 (Ex. 1204), and the Declaration of Brendan Frey, Ph.D.,

dated February 21, 2018 (Ex. 1265) in support of its arguments. Patent

Ownerrelies upon the Declaration of Dr. Michael Mitzenmacher, dated

November21, 2017 (Ex. 2004), and the Declaration of Dr. Dariush Divsalar,

dated November7, 2017 (Ex. 2031), in support of its arguments in the

Patent Owner Response. The parties rely on other exhibits as discussed

below.

F. The Asserted Ground of Unpatentability

The following ground of unpatentability remains at issue in this case

(Pet. 41; Inst. Dec. 9, 22 (instituting a trial on all of the challenged claims

Claims)Claim(s) _
18-23

and on the sole ground presented in the Petition)):

References Basis
Ping, MacKay, Divsalar, and Luby97__| § 103(a)
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Il. ANALYSIS

A. Principles ofLaw

Petitioner bears the burden of proving unpatentability of the claims

challenged in the Petition, and that burden never shifts to Patent Owner.

Dynamic Drinkware, LLC v. Nat’l Graphics, Inc., 800 F.3d 1375, 1378

(Fed. Cir. 2015). To prevail, Petitioner must establish the facts supporting

its challenge by a preponderanceof the evidence. 35 U.S.C.§ 316(e);

37 C.F.R. § 42.1(d).

A patent claim is unpatentable under 35 U.S.C. § 103(a) if the

differences between the claimed subject matter and the prior art are such that

the subject matter, as a whole, would have been obviousat the time the

invention was madeto a person having ordinary skill in the art to which said

subject matter pertains. KSR Int’l Co. v. Teleflex Inc., 550 U.S. 398, 406

(2007). The question of obviousnessis resolved on the basis of underlying

factual determinations including: (1) the scope and contentofthe prior art;

(2) any differences between the claimed subject matter andthe priorart;

(3) the level of skill in the art; and (4) any objective evidence of

non-obviousness.? Graham v. John Deere Co., 383 U.S. 1, 17-18 (1966).

B. The Level ofOrdinary Skill in the Art

Petitioner’s declarant, Dr. Davis, opinesthat:

A personofordinary skill in the art at the time of the
alleged invention of the °032 patent would have had a Ph.D.in
mathematics, electrical or computer cnginccring, or computer
science with emphasis in signal processing, communications, or

3 Although Patent Ownerputs forth evidence of objective indicia of
non-obviousness (PO Resp. 55-66), we need not reach this evidence based
on our disposition below.

10
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coding, or a master’s degree in the above area with at least three
years of work experience in this field at the time ofthe alleged
invention.

Ex. 1204 {| 98; see Pet. 26 (citing the same). Patent Owner’s declarant,

Dr. Mitzenmacher, applies the same definition offered by Dr. Davis.

Ex. 2004 J 66.

Wedeterminethat the definition offered by Dr. Davis comports with

the qualifications a person would have needed to understand and implement

the teachings of the ’032 patent and the prior art of record. Accordingly, we

apply Dr. Davis’s definition of the level of ordinary skill in the art.

C. Claim Construction

In an inter partes review, claim terms in an unexpired patent are given

their broadest reasonable construction in light of the specification of the

patent in which they appear. 37 C.F.R. § 42.100(b); see also Cuozzo

Speed Techs. LLC v. Lee, 136 8. Ct. 2131, 2144-46 (2016). Under the

broadest reasonable construction standard, claim terms are given their

ordinary and customary meaning, as would be understood by oneof ordinary

skill in the art in the context of the entire patent disclosure. Jn re Translogic

Tech., Inc., 504 F.3d 1249, 1257 (Fed. Cir. 2007).

Tanner Graph

For purposesofour Institution Decision, we adopted the construction
for “Tanner graph”set forth in a prior Board decision concerning

the ’032 patent and for which Petitioner supports the application of the same

11
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construction in the present case. Inst. Dec. 10-11 (quoting IPR2015-00060,

Paper 18, 12-14;citing Pet. 28-29%). That constructionis as follows:

[1] a graph representingan [irregular* repeat accumulate] IRA
code as a set of parity checks where every messagebitis
repeated, at least two different subsets of message bits are
repeated a different numberof times, and

[2] check nodes, randomly connected to the repeated message
bits, enforce constraints that determine the parity bits[, and]...

[3] a parity bit is determined as a function of both information
bits and other parity bits as shown by the configuration of nodes
and edges of the Tanner graph.

Inst. Dec. 10.
s

Patent Owner does not express disagreement with the construction but

contends that the term “Tanner graph” need not be construed because,inter

alia, a person of ordinary skill in the art “would have readily understood

4 Petitioner contendsthat this construction is the broadest reasonable

interpretation, yct is narrower than that adopted by the District Court in
Caltech v. Hughes Communications Inc., No. 2:13-cv-07245 (C.D. Cal.)
because the court’s construction did not include the constraint regarding
parity bit determination (constraint [3]). Pet. 29 (citing Ex. 1213).
Petitioner contends that the difference has no substantive effect on the issues

before us. See Tr. 34:16—35:2.

> The Board, in the prior decision regarding the ’032 patent, adopted a
construction where,“[i]n the context of the ’032 patent specification,.. .
‘irregular’ refers to the notion that different message bits or groups of
message hits contribute to different numbersofparity bits.”
IPR2015-00060, Paper 18, 12 (Decision denyinginstitution); see also
Pet. 27—28 (advocating the adoption of that construction in this case);
IPR2017-00700, Paper 32, 14 (Patent Owner,in a related case, citing
Ex. 2004 § 69 and asserting: “Caltech does not believe the term needsto be
construed, as the plain and ordinary meaningofirregular repetition is clear.
That message bits contribute in differing numbersto parity bits is made clear
in the claim language.”).

12
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how to encode bits according to the Tanner graphin the claims and in view

of the specification.” PO Resp. 15; see also Ex. 2004 § 73 (Dr.

Mitzenmachernot disagreeing with any aspect of the construction but

opining that: “[T]here is no need to ‘construe’ the graph. Any person of

ordinary skill could readily comprehend what the graph requires in terms of

an encoderor a decoder.”).

Regardless as to whether the person ofordinary skill in the art—e.g., a

person with a doctorate in mathematics—would understand the claim, we

find a verbal description of the graph to be helpful. Accordingly, we again

adopt that prior construction for purposes of analyzing Petitioner’s

challenges before usin this case.

On this record and for purposes of deciding the dispositive issues

before us, we determine that no other claim terms require express

construction.

D. The Alleged Obviousness over Ping, MacKay, Divsalar, and Luby97

Petitioner alleges that independent claim 18 and dependent claims 19-

23 of the ’032 patent would have been obvious over Ping, MacKay,

Divsalar, and Luby97. See Pet. 41-64 (addressing independent claim 18).

Petitioner asserts that Ping discloses much ofthe subject matter of

independent claim 18, but maintains that Ping’s outer coderis regular.

Pet. 41-42; see also id. at 58. Petitioner relies on MacKay for teaching

irregularity, id. at 41, 43, relies on Divsalar for teaching repetition “if Ping

standing aloneis not understood to teach, or render obvious, repeating

information bits,” id. at 46, and relies on Luby97 for teaching receiving a

source data stream, id. at 48. Additionally, Petitioner relies on Divsalar,

MacKay, and Luby97 for teaching that message passing decoders were

13
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well-knownin the art. See Pet. 20, 51-52. Patent Ownerargues, interalia,

that the Petition presents a flawed reason to modify Ping in light of MacKay.

PO Resp. 2-3.

1. Ping (Ex. 1203)

Pingis an article directed to “[a] semi-random approach to low

density parity check [LDPC] code design.” Ex. 1203, 38. In this approach,

“only part of [parity check matrix] H is generated randomly, and the

remaining part is deterministic,” which “achieve[s] essentially the same

performanceas the standard LDPC encoding methodwith significantly

reduced complexity.” Jd. The size of matrix H is (n—k) x n where k is the

information length and n is the coded length. Jd. A codewordcis

decomposed“as c = [p, d]‘, where p and d contain the parity and

information bits, respectively.” /d. Parity check matrix H can be

decomposed into two parts corresponding to p and d as “H = [H?, H®].” Jd.

HPis defined as follows:

1 0

HP = 1 1

0 1 1

Id. H®is created such thatit “has a column weight of t and a row weightof

kt/(n—k) (the weight of a vector is the number of 1s amongits elements),”id.,

such that

ad a d d
At, gag Age AD

da d d d
hoa ho2 hos ve hon

d _ d d d d
H* = h3i h32 h33 ee h3x

a d da a
hn-ka An-K2 hn-k3 nee An-iek

14
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Ex. 1204 9 74. For each sub-block of H’, there is exactly “one element1

per column and kt/(n-k) 1s per row.” Ex. 1203, 38. This construction

“increase[s] the recurrence distance of each bit in the encoding chain” and

“reduces the correlation during the decoding process.” Id.

Parity bits “p = {p;} can easily be calculated from a given d = {d,}”

using the following expressions:

i= ». hf; dj and pj =Ppi-1t+ ». he d; (mod 2)
J j

Ex. 1203, 38 (equation (4)).’

2. MacKay (Ex. 1202)

MacKayis a paperrelated to Gallager codes based on irregular

graphs, which are “low-density parity check codes whose performanceis

closest to the Shannon limit.” Ex. 1202, 1449. According to MacKay,

“It}]he best knownbinary Gallager codes are irregular codes whose parity

check matrices have nonuniform weight per column.” Jd. A parity check

matrix that “can be viewed as defining a bipartite graph with ‘bit’ vertices

corresponding to the columnsand ‘check’ vertices corresponding to the

rows” where “[e]ach nonzero entry in the matrix corresponds to an edge

connecting a bit to a check.” /d. at 1450. As an example ofan irregular

° This particular representation of H‘ is taken from Dr. Davis’s testimony.
Patent Owner’s description of H® is foundat page8 of its Response.
7 The reference to “mod 2”refers to modulo-2 addition. Modulo-2 addition

correspondsto the exclusive-OR (XOR or @) logical operation, whichis
defined as follows: 0€@0=0, 0@1=1, 1@0=1, and 1@1=0. See Ex. 1204
q 185.

15
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code in a parity check matrix, MacKay describes a matrix that “has columns

of weight 9 and of weight 3 [and] all rows hav[ing] weight 7.” Jd. at 1451.

3. Divsalar (Ex. 1217)

Divsalar teaches “repeat and accumulate”codes, described as “a

simple class of rate 1/q serially concatenated codes where the outer codeis a

q-fold repetition code and the inner codeis a rate 1 convolutional code with

transfer function 1/(1 + D).” Ex. 1204 4 89 (quoting Ex. 1217, 1 (Abstr.)).

Petitioner relies on Divsalar’s Figure 3, reproduced below.

 
 (WEIGHT) [w] iqwi

aN x GN
permutation

matrix

Figure 3 of Divsalar describes an encoder for a (gN, N) repeat and

accumulate code. Ex. 1217, 5. The numbersabovethe input-outputlines

indicate the length of the corresponding block, and those below the lines

indicate the weight of the block. Jd.

4. Luby97 (Ex. 1208 )

Luby97 describes “randomized constructions of linear-time encodable

and decodable codesthat can transmit over lossy channels at rates extremely

close to capacity.” Ex. 1208, 150 (Abstr.). Luby97 describes receiving data

to be encoded in a stream of data symbols, such as bits, where the “stream of

data symbols [] is partitioned and transmitted in logical units of blocks.” Jd.

(emphasis added, footnote omitted).

5. The Alleged Obviousness ofClaims 18 23

Asdiscussed abovein the context of claim construction, independent

claim 18 contains a Tanner graph havingat least three elements. Petitioner,

in articulating its obviousness challenge of claim 18, relies on the testimony

16
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of Dr. Davis and mapsthe teachingsof the prior art against those three

elements as well as the expressrecitations of the claim. Pet. 50-64.

Claim 18 recites “a message passing decoder configured to decode a

received data stream that includesa collection ofparity bits.” Petitioner

maintains that Divsalar teaches an encoding device and teaches message

passing decoding. Jd. at 51. Petitioner maintains that MacKay and Luby97

also teach forms of message passing decoding. /d. at 51-52. Petitioner

reasonsthat, in light of these teachings and “the fact that one of ordinary

skill would understand messagepassing algorithmsto be a standard

technique for decoding linear error-correcting codes,” it would have been

obvious to use a message passing decoder to decode the codes of Ping. Id.

at 52 (citing Ex. 1204 { 194); see also id. at 20 (citing Ex. 1204 62)

(Petitioner asserting that a message passing decoder was a well-knowntype

of decoder). Petitioner points to Luby97’s teaching of receiving, in streams,

data to be encoded and asserts that the sequence of blocks of symbols

transmitted by the encoder of Luby97 constitutes a stream. Jd. at 48-49.

Petitioner asserts that it would have been obviousto use, for Ping’s codes, a

decoder that can receive encodedbits in a stream where the encoderthat

encoded those bits outputs them in a stream. Jd. at 49-50, 52-53; see

Ex. 1204 J 195-200.

Claim 18 next recites “the message passing decoder comprising two

or more check/variable nodes operating in parallel to receive messages from

neighboring check/variable nodes and send updated messagesto the

neighboring variable/check nodes.” Relying on, inter alia, the testimony of

Dr. Davis, Petitioner contends that such a parallel operation would have

been obvious because message passing decoding works by passing messages

17
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back and forth between variable nodes and check nodes according to a

Tanner graph. Pet. 23-24, 53-54; Ex. 1204 Jf 68, 201-203.

Asfor the Tanner graph of claim 18, Petitioner addresses the three

elements of our construction in an order different than that listed above in

the claim construction section. For the element “[3] a parity bit is

determined as a function of both information bits and other parity bits as

shown bythe configuration of nodes and edges of the Tanner graph,”

Petitioner asserts that Ping teaches a two-stage, low-density parity-check

(LDPC)-accumulate code where the value of one parity bit is used in the

calculation of the next parity bit. Pet. at 30, 55-57; see also id. at 58

(maintaining that Ping’s inner coder is an accumulator).

The next element of the Tanner graph addressed byPetitioneris “[1] a

graph representing an [irregular repeat accumulate] IRA codeasa set of

parity checks where every messagebit is repeated, at least two different

subsets of messagebits are repeated a different numberoftimes.” Pet. 57—

61. Petitioner asserts that a particular code may be represented as matrices

or as a Tanner graph, with those being two waysof describing the same

thing, and contends that the proposed combination would have been

understood by one ofordinary skill in the art to correspondto the claimed

Tanner graph. Jd. at 59-61.

Petitioner contendsthat, “[i]n Ping’s H? matrix, every column

corresponds to an information bit (d;) and every row corresponds to a

summation (); hé, d;)” and that one of ordinary skill in the art would have

understood that the summations are computedas the first stage of computing

the parity bits in Ping. /d. at 34, 35. Accordingto Petitioner, ““Ping’s outer

LDPC codeis regular because each column in Ping’s generator matrix H®

18

Page 172 of 491



Page 173 of 491

IPR2017-00728

Patent 7,421,032 B2

contains the same numberof 1s — exactly ‘rf’ 1s,” and notes that “Ping thus

states that matrix ‘H* has a column weight of ¢....’” Jd. at 43 (quoting

Ex. 1203, 38). Petitioner cites MacKayfor teaching that “[t]he best known

binary Gallager codes are irregular codes whoseparity check matrices have

nonuniform weight per column.” /d. at 44 (quoting Ex. 1202, 1449)

(emphasis in original); see also Pet. Reply 3 (citing Ex. 1265 (Frey Decl.)

4] 20-24) (“MacKayalso teaches that codes with such parity check

matrices, i.e., matrices with uneven column weights, can outperform their

regular counterparts.”).

Petitioner reasonsthat, “[b]ecause MacKayteachesthat irregular

codes perform better than regular codes, one of ordinary skill would have

been motivated to incorporate irregularity into Ping.” Pet. 43. Petitioner

proposes modifying Ping’s H¢ matrix (or outer coder), which Petitioner

characterizes as regular, and contends that one of ordinary skill in the art

would have made this modification to improve the performanceofPing’s

code. Pet. 43; Pct. Reply 4. Petitioner maintains:

It would have been straightforward for a person of ordinary
skill to change Ping’s generator H® matrix such thatnotall
columns had the same weight — e.g., setting some columnsto
weight 9 and others to weight 3, as taught by MacKay.
(Ex. 1202, p. 1451.) This change would result in some
information bits contributing to more outer LDPC parity bits
than others, and would have made Ping’s outer LDPC code
irregular. ... Moreover, MacKay’s teaching that the best
performing LDPC codes are irregular would also have made
this modification obvious (and desirable) to try. (Ex. 1202,
pp. 1449, 1454, “The excellent performanceofirregular
Gallager codes is the motivation for this paper....””) (Ex. 1204,
7116.)
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Pet. 44. According to Petitioner, a person of ordinary skill would not have

been motivated to modify H? because“it has only a single form and because

doing so would have complicated a simple encoder.” Pet. Reply 8. Thus,

Petitioner contends that the person of ordinary skill “who wanted to obtain

the benefit of MacKay’s irregularity in Ping would have had only one

option—to incorporate MacKay’s irregularity into H‘.” Jd.

Petitioner further contendsthat, “even if Ping standing aloneis not

understoodto teach, or render obvious, repeating information bits, doing so

would have been obviousin view of Divsalar’s explicit teaching of repeating

bits.” Pet. 46. Petitioner also argues that “[o]ne of ordinary skill would

have been further motivated to implement Ping using the repeater of

Divsalar because this implementation would be both cost-effective and easy

- to build,” and that the similarities between Ping and Divsalar provide

additional motivation to combine the references’ teachings. Jd. at 47-48.

Thus, argues Petitioner, the combination of Ping, MacKay, and

Divsalar teaches an irregular repeat accumulate code where messagebits are

repeated andat least two different subsets of message bits are repeated a

different numberof times. Jd. at 59 (citing Ex. 1204 § 139).

Lastly, Petitioner contends that Ping teaches the Tanner graph

requirementof“[2] check nodes, randomly connected to the repeated

messagebits, [which] enforce constraints that determine the parity bits.” Jd.

at 61-63. Petitioner points to Ping’s Equation (4)

Pi = Pi-1 +) hg dj
j

as teaching check nodesconstraining the relationship between information

bits and parity bits. /d. at 61-63. Petitioner further maintains that Ping,
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using Divsalar’s repetition, teaches that the check nodes are randomly

connected to repeated messagebits. /d. at 63-64.

Patent Ownerdisputes, inter alia, Petitioner’s rationale for combining

Ping and MacKay—whichunderlies the overall combination of Ping,

MacKay, Divsalar, and Luby97—on a numberof bases. See PO Resp. 15—

16 (summarizing ten arguments regarding Petitioner’s ground), 27-28.

Patent Ownerargues that Ping’s parity check matrix H is already irregular as

defined by MacKay. See id. at 28-33. According to Patent Owner,“Ping’s

parity-check matrix has three different column weights (¢, 2, and 1), and two

different row weights (kt/(n-k)+1 and kt/(n-k)+2).” Id. at 29 (citing

Ex. 2033, 231:11-14); see also Ex. 2004 7 92 (same). As such, Patent

Ownerargues “Ping’s parity-check matrix is actually even more ‘irregular’

than MacKay’s irregular codes,” so ordinarily skilled artisans “would not

have been motivated by MacKay’s teachings that irregular codes are an

improvementover regular codes.” PO Resp. 30-31 (citing Ex. 2004 4q 94,

95, and 97-99).

Patent Owneralso highlights that Petitioner’s proposed modifications

relate only to a portion of Ping’s parity check matrix H, namely, sub-matrix

H’. See id. at 31-32; see also Ex. 2004 496. Patent Owner argues

“MacKay does not even consider modifying submatrices, much less teach

that there may be benefits to try.” PO Resp. 33. According to Patent

Owner, “MacKayteaches that irregular parity-check matrices as a whole

may define better codes than regular parity-check matrices as a whole—it

does not teach any improvement from making a submatrix within a parity-

check matrix irregular, or from using any other type of irregular matrix (e.g.,

irregular generator matrices).” Jd. at 31. Patent Owner argues MacKay does
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not “suggest that additional irregularity should be applied to uniform

portions whenthe overall parity-check matrix is already irregular.” Jd. at 32

(citing Ex. 2004 4] 96-99) (footnote omitted).

Patent Ownerfurther argues that Petitioner has not established that an

ordinarily skilled artisan would have reasonably expected success from the

proposed modification of Ping in light of MacKay. See PO Resp. 46-51.

Patent Ownerargues“the petition does not even attempt to analyze a

reasonable expectation of success, and forthat reason,it is incurably

deficient.” Jd. at 46. As further evidence ofthe lack of anticipated success,

Patent Owner emphasizes that constructing error-correction codes “‘was a

highly unpredictable endeavor” that was subject to “extensive trial-and-error

and experimentation to determine whether new codesled to an

improvement.” Id. at 4 (citing Ex. 2004 § 46); see also id. at 46 (citing

Ex. 2004 9 126-128; Ex. 2033, 256:21-257:12).

Weare persuaded by Patent Owner’s arguments. We agree with

Patent Owner (see PO Resp. 31-32 & n.7) that, although Petitioner may

explain how to modify Ping’s H® sub-matrix in light of MacKay,it does not

address why such an ordinarily skilled artisan would have done this. Nor

does Petitioner establish that such an artisan reasonably would have
expected success from the modification. Based on the entire trial record, we

determinethat Petitioner has not established a persuasive rationale for

modifying Ping in light of MacKay asasserted by Petitioner. Petitioner’s

additional reliance on Divsalar and Luby97 does not remedythis

fundamental flaw in the articulated combination. See Pet. 46, 48—50 (relying

on Divsalar for the teaching of repeating information bits and Luby97 for the

teaching of receiving data to be encodedin a stream).
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Petitioner’s unpatentability contentions presupposethat an ordinarily

skilled artisan would seek to modify a sub-matrix in Ping in light of

MacKay. See Pet. Reply 7 (“Caltech’s comparison of Ping’s H matrix to

MacKay’s is improper... . The proper comparison is between Ping’s H@

matrix... and MacKay’s matrix.”). Yet even if MacKay touts

improvements from irregularity in a parity check matrix (e.g., Ping’s matrix

H), MacKaydoesnot suggest that these improvements would have been

applicable to portions of a parity check matrix (e.g., Ping’s sub-matrix H‘).

To reach its proposed modification, Petitioner characterizes Ping’s sub-

matrix H® as a generator matrix (or “outer coder”) and Ping’s sub-matrix H?

as merely an accumulator(or “inner coder”). Pet. 30, 44; Pet. Reply 10-13.

Weagree with Patent Owner(see PO Resp. 39), however, that Petitioner

does not explain adequately why labeling sub-matrix H® as a generator

matrix supports the proposed modification of H* based on MacKay. Indeed,

this label does not explain why an ordinarily skilled artisan considering

MacKay would have chosen to modify H¢or any other portion of parity

check matrix H.

Petitioner’s further contentions also are not persuasive. Specifically,

Petitioner contends HP is an accumulator with only a single, fixed form, so

an ordinarily skilled artisan would not have been motivated to modify H?

because “doing so would have complicated a simple encoder.” Pet.

Reply 7-8, 13. Yet this rationalization belies the fact that Ping also

specifically defines a structure for sub-matrix H*, which simplifies a portion

of the parity check matrix. According to Dr. Mitzenmacher,“the constraints

on H‘,includingits regularity, were a deliberate design decision that

contributes to the improved performance of Ping’s code over fully random
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LDPC codes—it is a fundamental part of its code.” Ex. 2004 J 104. Thus,

choosing to modify any portion of Ping’s matrix would have broken

constraints in Ping that were intended to simplify encoding. See Ex. 1203,

38 (Ping describing the disclosed approach as a “new method [that] can

achieve essentially the same performance as the standard LDPC encoding

method with significantly reduced complexity”). This is a strong indication

that an ordinarily skilled artisan would not have been motivated to reach

within Ping’s parity check matrix H and modify a sub-matrix.

Wealso agree with Patent Ownerthat Ping’s parity check matrix H is

already “irregular,” which underminesPetitioner’s stated motivation for

modifying Ping in view of MacKay. See PO Resp. 28-33. Citing

Dr. Mitzenmacher, Patent Ownerestablishes that Ping’s matrix H has three

different column weights(t, 2, and 1). Id. at 28-29; Ex. 2004 Jf 91-92; see

also Ex. 2033, 231:11—-14 (Dr. Davis acknowledging that Ping’s parity check

matrix H has “different weights tor the columns”). We accept this as

evidence of“irregularity” based on Petitioner’s own acknowledgmentthat

“irregularity” is associated with “uneven column weights.” See Pet.

Reply 12-13. Petitioner does not contest that Ping’s parity check matrix H

is irregular; rather, Petitioner contends that the appropriate comparisonis

between MacKay’s parity check matrix and Ping’s sub-matrix H®. Jd. at 7.

But MacKayissilent on the concept of sub-matrices, so Petitioner’s

association of MacKay’s teaching with sub-matrix H‘ is not apt. Instead, we

agree with Patent Ownerthat “MacKay’s teachings are only applicable to

full parity check matrices.” PO Resp. 15-16. Thus, the record does not

establish that an ordinarily skilled artisan would have sought to add
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irregularity to Ping’s parity check matrix H—oradditionalirregularity to a

sub-matrix of H, such as H’—because H itself is already irregular.

Finally, we agree with Patent Ownerthat the Petition is silent on

whether a person of ordinary skill in the art would have expected success in

combining MacKay with Ping. AlthoughPetitionercites an alleged

“straightforward modification of Ping’s H‘ matrix” at page 44 ofthe Petition

as supporting the expectation of success (Pet. Reply 13-14), the cited

passage only describes the proposed modification, rather than addressing

whether an ordinarily skilled artisan would have anticipated success from

the modification. See Pet. 44. In addition, Petitioner’s argument that an

ordinarily skilled artisan “would have needed no morespecificity to attempt

to use MacKay’s irregularity in Ping” (Pet. Reply 14) only underscores the

lack of evidencein the Petition regarding anticipated success.

Perhapssensing this deficiency in the Petition, Petitioner introduces

new testimony and a new simulation from Dr. Frey with its Reply in which

Dr. Frey allegedly “demonstrate[s] the ease with which a [person of ordinary

skill in the art] could have added MacKay’s irregularity to Ping.” Ex. 1265

442. According to Petitioner, the results of the simulation “outperform

Ping’s original code” and “confirm that a [person ofordinary skill in the art]

would have been motivated to use MacKay’s uneven column weights in

Ping’s H® matrix, and . . . would have had a reasonable expectation of

success when doing so.” Pet. Reply 15-16. Yet, even if we were to deem

the testimony and simulation to be within the proper scopeofa reply brief,®

§ We neednot reachthis issue, because we do notrely on this evidence ina
manner adverse to Patent Owner. See also infra § ILE. (dismissing Patent
Owner’s Motion to Exclude as moot on the samebasis).
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they do not support a reasonable expectation of success at the time ofthe

invention. We agree with Patent Ownerthat “[i]t is irrelevant what Dr. Frey

claims he could do in the year 2018 when armed with Caltech’s disclosures,

[the named-inventor’s] original coding work, contemporary resources(e.g.,

Matlab), and some 18 years of post-filing date knowledge.” PO

Sur-Reply 7. Because this evidenceis not tied to the state of the art at the

time of the invention,it is not probative of anticipated success. See

Millennium Pharm., Inc. v. Sandoz Inc., 862 F.3d 1356, 1367 (Fed. Cir.

2017) (quoting Interconnect Planning Corp. v. Feil, 774 F.2d 1132, 1138

(Fed. Cir. 1985)) (“Those charged with determining compliance with

35 U.S.C. § 103 are required to place themselves in the mindsof those of

ordinary skill in the relevant art at the time the invention was made, to

determine whether that which is now plainly at hand would have been

obviousat such earlier time.” (emphasis added)).

Furthermore, as part of our obviousnessanalysis, we are charged to

consider “the scape and content ofthe priorart.” See Graham, 383 U.S.

at 17-18. One important aspect of the art in this case is the relative

unpredictability of developing error-correction codes. See PO Resp. 46

(citing Ex. 2004 [J 126-128; Ex. 2033, 256:21 257:12) (“New codes

appeared from unexpected sources, and developing the precise parameters

that could lead to incremental improvements often took a significant amount

of time and experimentation.”’). In its Reply, Petitioner embraces the notion

of unpredictability as supporting its combination; Petitioner contends that

“rigorous mathematical analysis of codesis difficult, and, as a result,

[persons of ordinary skill in the art] routinely develop codes by

experimentation.” Pet. Reply 14. Petitioner further contends that “running
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experimental tests on a version of Ping that incorporated MacKay’s

irregularity would have been routine[,] . . . [and] the modifications suggested

by MacKay would have been straightforward and would have taken very

little time to implement.” /d.

Yet we do not agree with Petitioner that the need to run experiments

in an unpredictable field, such as error-correction coding, indicates anything

about whether such experiments ultimately would have been successfulat

the time of the invention. Importantly, “[u]npredictability of results equates

more with nonobviousness rather than obviousness, whereas that which is

predictable is more likely to be obvious.” Honeywell Int’l Inc. v. Mexichem

Amanco Holding S.A., 865 F.3d 1348, 1356 (Fed. Cir. 2017). In the absence

of any argumentrooted in the Petition directing us to evidence that

substantiates a reasonable expectation of success, Petitioner’s reliance on a

knownneed for experimentation is not sufficient to support its obviousness

rationale.’ See Arctic Cat Inc..v. Bombardier Recreational Prod. Inc., 876

F.3d 1350, 1360-41 (Fed. Cir. 2017) (‘[W]here a party argues a skilled

artisan would have been motivated to combinereferences, it must show the

artisan would have had a reasonable expectation of success from doing so.”

(internal quotation omitted)).

Notably,Petitioner does not contendthat its proposed combination should
be analyzed under obvious-to-try case law. Tr. 15:24-16:4 (Petitioner
acknowledgingthat it was not putting forth an obvious-to-try argument).
Norcould Petitioner, because Petitioner does not develop an obvious-to-try
theory. Specifically, Petitioner does not establish that the prior art directs
which parameters to try and/or guides an inventor toward a particular
solution. See Bayer Schering Pharma AGv. Barr Labs., Inc., 575 F.3d
1341, 1347 (Fed. Cir. 2009).
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For these reasons, we are not persuaded that an ordinarily skilled

artisan would have been motivated to combinethe teachings of Ping and

MacKayin the manner suggested by Petitioner. Petitioner’s reliance on

Divsalar’s and Luby97’s teachings in the proposed combination does not

remedy this underlying flaw. Thus, we determine Petitioner has not shown

by a preponderance of the evidence that claim 18 would have been obvious

over the combination of Ping, MacKay, Divsalar, and Luby97.

Petitioner relies on the same deficient rationale for combining Ping

and MacKay with respect to its analysis for dependent claims 19-23. See

Pet. 64-73. Thus, we also determine Petitioner has not shown by a

preponderanceof the evidence that claims 19-23 would have been obvious

over the combination of Ping, MacKay, Divsalar, and Luby97.

E. Patent Owner's Motion to Exclude

Patent Owner movesto exclude Exhibits 1206, 1218, 1219, 1224,

1229-1249, 1257-1261, 1265, 1267, 1268, 1271, 1272, and portions of

Exhibits 2038 and 2039. Paper 52, 1. Patent Owner’s motion is dismissed

as moot with respect to these exhibits, as we do not rely on them in a manner

adverse to Patent Owner.

F. Patent Owner’s Motion for Sanctions

Patent Ownerrequests sanctions against Petitioner for allegedly

failing to stay within the proper scope of cross-examination during the

deposition of Dr. Mitzenmacher and Dr. Divsalar. Paper 42, 1.'°

10 Although Patent Ownercites primarily to Exhibit 1064 as the transcript of
Dr. Divsalar’s deposition, the pertinent exhibit in this case is Exhibit 2039.
See Paper 42, 4.
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Specifically, Patent Owner details questioning of Dr. Mitzenmacherthat

allegedly “ventured into various topics beyond the scope of the witness’

direct testimony.” /d. at 7-9. For example, Patent Ownercites “extensive

questioning regarding Tannergraphsandfigures newly created by

Petitioner’s lawyers, but absent from any petition materials or the witness’

direct testimony.” Jd. at 8. Similarly, Patent Ownerasserts that Dr. Divsalar

was questioned regarding subject matter not discussedin his declaration

including the Allerton Conference, Tanner graphs, and certain references.

Id. at 3-7. As sanctions, Patent Ownerasks us to: (1) strike the out-of-

scope testimonyelicited by Petitioner; (2) hold the direct testimony of

Dr. Mitzenmacher and Dr. Divsalar to be facts established in this

proceeding; and (3) impose “reasonable compensatory expenses, including

attorney fees, for costs reasonably related to excessive questioning and

deposition time.” Jd. at 9-10.

Petitioner contends that “each question posed by Petitioner during

Dr. Mitzenmacher’s deposition pertained directly to topics and opinionsin

his declaration.” Paper 47, 5. Regarding the Tanner graphsandfigures,

Petitioner contends these were properly served uponPetitionerat

Dr. Mitzenmacher’s deposition in accordance with 37 C.F.R. § 42.53(f)(3).

Id. at 6. According to Petitioner, Patent Owner’s proposed sanctions are

unwarranted, particularly because Patent Ownersuffered no harm. Jd. at 7—

8.

The “Board may imposea sanction against a party for misconduct.”

37 C.F.R. § 42,12(a); see also 35 U.S.C. § 316(a)(6) (requiring regulations

prescribing sanctions). As the moving party, Patent Ownerhas the burden to

persuade the Board that sanctions are warranted. See 37 C.F.R. § 42.20(c).
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In general, a motion for sanctions should address three factors: (1) whether a

party has performed conduct that warrants sanctions; (ii) whether the

moving party has suffered harm from that conduct; and (iii) whether the

sanctions requested are proportionate to the harm suffered by the moving

party. See Square, Inc. v. Think Comput. Corp., Case CBM2014-00159,slip

op. at 2 (PTAB Nov.27, 2015) (Paper 48) (citing Ecclesiastes 9:10-11-12,

Ine. v. LMC Holding Co., 497 F.3d 1135, 1143 (10th Cir. 2007)).

Having reviewedthe relevant portions of Dr. Mitzenmacher’s

deposition, we agree with Petitioner that sanctions are not warranted.

Petitioner’s attempts to elicit testimony regarding the Tanner graphs and

figures, while inartful, did not rise to the level of sanctionable conduct

because they were reasonably related to Dr. Mitzenmacher’sdirect

testimony.

As to Dr. Divsalar, Patent Owner characterizes his direct testimony

(Ex. 2031) as merely taking the form of “a short declaration addressing only

a few discrete points reluling specifically to the Divsalar reference.”

Paper 42, 3. Patent Owner contends Petitioner’s questions about the

Allerton Conference, Tanner Graphs, and certain other references went

beyond the “limited scope of Dr. Divsalar’s 16-page declaration.” Jd. at 3—

7.

Petitioner cites certain direct testimony from Dr. Divsalar regarding

the perspective of a person of ordinary skill in the art, Tanner graphs, and

certain “contemporaneousliterature” and contendsthat it was permissible to

question Dr. Divsalar at the deposition about the foundation and validity of

his opinions on these topics. Paper 47, 3-5 (quoting Ex. 2031 9 10 and

citing Ex. 2031 J 9-11, 26, 28-30, and 33-36). Petitioner further contends
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that “in his declaration, Dr. Divsalar discussed having submitted a paper ‘in

connection with the Allerton conference in 1998’ [and] Petitioner thus

properly asked questions about what ‘in connection with the Allerton

conference’ means.” Paper 47, 3 (citing Ex. 2031 4 19).

Weagain agree with Petitioner that sanctions concerning the

deposition of Dr. Divsalar are not warranted. In fact, Patent Owner

acknowledges that Dr. Divsalar offered opinion testimony going to the heart

of the dispute in this case. Paper 42, 3. In that respect, Patent Ownerstates:

Dr, Divsalar expressed his view that modifying an RA [repeat-
accumulate] code to include irregular repetition of information
bits would not make sense on the basis that it would add

unnecessary difficulty and complexity at odds with the stated
objective in the paper, with no expectation of a corresponding
benefit. [Ex. 2031 (Divsalar Declaration)] at 4] 33-36.
Dr. Divsalar was also asked to address the hypothetical
modification suggested by Petitioner, which he explained was
nonsensical and at odds with a key conclusion in the Divsalar
paper. Id. at ] 37.

1d.; see also Ex. 2031 4.9 (Dr. Divsalar, under the heading “Summary of

Opinions,”testifying: “I do not believe it would have beentrivial or obvious

to modify RA codes by making them ‘irregular’ in orderto arrive at IRA

codes, nor would a person of ordinary skill in the art bc motivated to make

such a modification.”). In light of this, we are persuaded by Petitionerthat

its questions were reasonably related to Dr. Divsalar’s direct testimony—

including the opinion testimony—and werenot so far afield as to warrant

sanctions.

Furthermore, we agree with Petitioner that Patent Owner suffered no

harm with respect to the depositions of Dr. Mitzenmacherand Dr. Divsalar,
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particularly in light of our disposition of the challenged claims. For these

reasons, we deny Patent Owner’s motion for sanctions.

I. CONCLUSION

Petitioner has not demonstrated by a preponderance of the evidence

that claims 18-23 of the ’032 patent are unpatentable as obvious overPing,

MacKay, Divsalar, and Luby97.

IV. ORDER

For the foregoing reasons, it is

ORDEREDthat claims 18-23 ofthe 032 patent have not been proven

to be unpatentable;

FURTHER ORDEREDthat Patent Owner’s Motion to Exclude is

dismissed as moot;

FURTHER ORDEREDthat Patent Owner’s Motion for Sanctionsis

denied; and

FURTHER ORDERED that, because this is a Final Written Decision,

parties to the proceeding seeking judicial review of the decision must

comply with the notice and service requirements of 37 C.F.R. § 90.2.

32

Page 186 of 491



Page 187 of 491

IPR2017-00728

Patent 7,421,032 B2

For PETITIONER:

Richard Goldenberg
Dominic Massa

Michael H. Smith

James M. Dowd

MarkD. Selwyn
Kelvin Chan

Wilmer Hale, LLP

richard.goldenberg@wilmerhale.com
dominic.massa@wilmerhale.com
michaelh.smith@wilmerhale.com
james.dowd@wilmerhale.com
mark.selwyn@wilmerhale.com
kelvin.chan@wilmerhale.com

For PATENT OWNER:

Michael Rosato

Matthew Argenti
Richard Torcezon

Wilson, Sonsini, Goodrich & Rosati PC

mrosato@wsgr.com
margenti@wsgr.com
rtorczon@wsegr.com

33

Page 187 of 491



Page 188 of 491

Trials@uspto.gov Paper 67
$71-272-7822 Entered: August 2, 2018

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

APPLEINC.,
Petitioner,

Vv.

CALIFORNIA INSTITUTE OF TECHNOLOGY,
Patent Owner.

Case IPR2017-00701

Patent 7,421,032 B2

Before KEN B. BARRETT, TREVOR M. JEFFERSON,and
JOHN A. HUDALLA,Administrative Patent Judges.

BARRETT,Administrative Patent Judge.

FINAL WRITTEN DECISION

Inter Partes Review

35 US.C. § 318(a) and 37 CFR. § 42.73

Page 188 of 491



Page 189 of 491

IPR2017-00701

Patent 7,421,032 B2

I. INTRODUCTION

A. Background and Summary

Apple Inc. (“Petitioner”) filed a Petition requesting inter partes

review of U.S. Patent No. 7,421,032 B2, issued September2, 2008

(“the ’032 patent,” Ex. 1101). Paper 3 (“Pet.”). The Petition challenges the

patentability of claims 1-10 of the ’032 patent on the ground of obviousness

under 35 U.S.C. § 103. California Institute of Technology (“Patent Owner’’)

filed a Preliminary Response to the Petition. Paper 13 (“Prelim. Resp.”).

Weinstituted inter partes review (Paper 14, “Inst. Dec.”) of claims 1 and 4—

10 based on Ping, MacKay, Divsalar, and Luby97. However, the instituted

review did not include Petitioner’s obviousness challenge of claims 2 and 3

based on those same references.

Patent Ownerfiled a Response to the Petition (Paper 32, “PO Resp.”),

and Petitioner filed a Reply (Paper 45, “Pet. Reply’). Pursuant to our

authorization (Paper 43), Patent Ownerfiled a Sur-Reply (Paper 55, “PO

Sur-Reply”).

Anoral hearing was held on May8, 2018, and a transcript of the

hearing is included in the record. Paper 66 (“Tr.”).

Asauthorized in our Order of February 10, 2018 (Paper 41), Patent

Ownerfiled a motion for sanctions related to Petitioner’s cross-examination

of Patent Owner’s witnesses, Dr. Mitzenmacher and Dr. Divsalar (Paper 42),

and Petitioner filed an opposition (Paper 47).

Additionally, Patent Ownerfiled a Motion to Exclude evidence

(Paper 52), to which Petitioner filed an Opposition (Paper 54), and Patent

Ownerfiled a Reply (Paper 58).
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On April 24, 2018, the Supreme Court held that a decision to institute

under 35 U.S.C. § 314 may notinstitute on fewer than all claims challenged

in the petition. SAS Inst., Inc. v. lancu, 138 S. Ct. 1348 (U.S. Apr. 24,

2018). On May 3, 2018, we issued an order modifying ourinstitution

decision to institute on all of the challenged claims andall of the grounds

presented in the Petition. Paper 60. Subsequently, the parties filed a joint

motion to limit the Petition to the claims and groundsthat were originally

instituted. Paper 64. We granted the motion. Paper 65. Asa result, the

remaining instituted claims and groundsare the sameas they had beenat the

time of the Institution Decision. See id. at 3.

Wehavejurisdiction under 35 U.S.C. § 6. This Final Written

Decision is entered pursuant to 35 U.S.C. § 318(a). After consideration of

the parties’ arguments and evidence, and for the reasons discussed below,

we determine that Petitioner has not shownby a preponderanceof the

evidence that claims 1 and 4-10 of the ’032 patent are unpatentable.

B. Related Proceedings

One or both parties identify, as mattcrs involving or related to the

°032 patent, Cal. Inst. ofTech. v. Broadcom Ltd., No. 2:16-cv-03714 (C.D.

Cal. filed May 26, 2016) and Cal. Inst. of Tech. v. Hughes Commce’ns, Inc.,

2:13-cv-07245 (C.D. Cal. filed Oct. 1, 2013), and Patent Trial and Appeal

Board cases IPR2015-00059, IPR2015-00060, IPR2015-00061, IPR 2015-

00067, IPR2015-00068, IPR2015-00081, IPR2017-00210, IPR2017-00211,

IPR2017-00219, IPR2017-00297, IPR2017-00423, IPR2017-00700, and

IPR2017-00728. Pet. 3, Paper 7.
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C. The '032 Patent

The ’032 patentis titled “Serial Concatenation of Interleaved

Convolutional Codes Forming Turbo-Like Codes.” Ex. 1101, [54]. The

032 patent explains someofthe prior art with reference to its Figure 1,

reproduced below.

100~

  
 

DECODE1

162

DECODE 2

 
 

Figure | is a schematic diagram ofa prior “turbo code” system. /d. at 2:16—

17, The ’032 patent specification describes Figure 1 as follows:

A block of k information bits is input directly to a first
coder 102. A k bit interleaver 106 also receives the k bits and

interleaves them prior to applying them to a second coder 104.
The second coder produces an output that has morebits than its
inpul, thal is, il is a coder wilh rale that is less than 1. The
coders 102, 104 are typically recursive convolutional coders.

Three different items are sent over the channel 150: the

original k bits, first encoded bits 110, and second encodedbits
112. At the decoding end, two decodcrs arc uscd:afirst
constituent decoder 160 and a secondconstituent decoder 162.

Each receives both the original k bits, and one of the encoded
portions 110, 112. Each decoder sendslikelihood estimates of
the decoded bits to the other decoders. The estimates are used

to decode the uncoded information bits as corrupted by the
noisy channel.

Id. at 1:41-56.
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A coder 200, according to a first embodiment of the invention,is

described with reference to Figure 2, reproduced below.

200 ~\
k

 
Figure 2 of the ’032 patent is a schematic diagram of coder 200.

The coder 200 mayinclude an outer coder 202, an
interleaver 204, and inner coder 206.... The outer coder 202

receives the uncoded data. The data may bepartitioned into
blocksoffixed size, say k bits. The outer coder may be an (n,k)
binary linear block coder, where n>k. The coder accepts as
input a block u of k data bits and produces an output block v of
n data bits. The mathematical relationship between u andv is
v=Tou, where To is an nxk matrix, and the rate!) of the coder is
k/n.

The rate of the coder may beirregular, that is, the value
of Ty is not constant, and may differ for sub-blocks ofbits in the
data block. In an embodiment, the outer coder 202 is a repeater
that repeats the k bits in a block a numberof times q to produce
a block with n bits, where n=qk. Since the repeater has an
irregular output, different bits in the block may be repeated a
different numberof times. For example, a fraction ofthe bits in
the block may be repeated two times, a fraction of bits may be
repeated three times, and the remainderofbits may be repeated
four times. These fractions define a degree sequence,or degree
profile, of the code. ,

The inner coder 206 may bea linear rate-1 coder, which
meansthat the n-bit output block x can be written as x=T;w,
where T, is a nonsingular nxn matrix. The inner coder 210 can

' We understand that the “rate” of an encoderrefers to the ratio of the

numberofinput bits to the numberofresulting encoded outputbits related to
those inputbits.
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have a rate thatis close to 1, e.g., within 50%, more preferably
10% and perhaps even morepreferably within 1% of1.

Id. at 2:36-65. In an embodiment, the second (“inner’’) coder 206 is an

accumulator. Jd. at 2:66-67. “Theserial concatenation of the interleaved

irregular repeat code and the accumulate code producesan irregular repeat

and accumulate (IRA) code.” Jd. at 3:30-32.

Figure 4 of the ’032 patent is reproduced below.

 
Figure 4 showsan alternative embodiment in which the outer encoderis a

low-density generator matrix (LDGM). Jd. at 3:56-59. LDGM codes have a

“sparse” generator matrix. Jd. at 3:59-60. The IRA code producedis a

serial concatenation of the LDGM codeand the accumulator code. Jd.

at 3:60-62. No interleaver (as in the Figure 2 embodiment) is required in the

Figure 4 arrangement because the LDGM provides scrambling otherwise

provided by the interleaver in the Figure 2 embodiment. Jd. at 3:62—64.

D. Illustrative Claim

Ofthe challenged claims of the ’032 patent, claim 1 is the only

independent claim. The remaining challenged claims depend directly or

indirectly from claim 1. Claim 1, reproduced below as corrected by a

Certificate of Correction dated July 27, 2010,is illustrative:

1. A mcthod comprising:
receiving a collection of message bits havinga first

sequencein a source data stream;
generating a sequenceofparity bits, wherein each parity

bit “x,” in the sequenceis in accordance with the formula

6
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a

Xx, =X,4+ » Vj-Dati
i=l

where

“x,.1” is the value ofa parity bit “j-1,” and
a

»Vj-la+i
i=]

is the value of a sum of “a” randomly chosenirregular'! repeats
of the message bits; and

making the sequenceofparity bits available for
transmission in a transmission data stream.

Ex. 1101, 7:63-8:20; id., Certificate of Correction (July 27, 2010) (replacing

the two formulas).

E.. Evidence

Petitionerrelies on the following art references:

Reference .

D. J. C. MacKayet al., Comparison ofConstructions of
Irregular Gallager Codes, TEEE TRANSACTIONS ON
COMMUNICATIONS, Vol. 47, No. 10, pp. 1449-54, October
1999 (“MacKay”)

No.

Ex. 1102   

 

   

2 The Board, in the prior decision regarding the ’032 patent, adopted a
construction where,“[i]n the context of the °032 patent specification, ...
‘irregular’ refers to the notion that different message bits or groups of
messagebits contribute to different numbersofparity bits.”
IPR2015-00060, Paper 18, 12 (Decision denyinginstitution); see also
Pet. 23-24 (advocating the adoption of that construction in this case); PO
Resp. 14 (citing Ex. 2004 § 69 and asserting: “Caltech does not believe the
term needs to be construed, as the plain and ordinary meaning ofirregular
repetition is clear. That message bits contribute in differing numbersto
parity bits is made clear in the claim language.”).

7
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No.

L. Ping et al., Low Density Parity Check Codes with Semi- Ex. 1103
Random Parity Check Matrix, IEE ELECTRONICS LETTERS,
Vol. 35, No. 1, pp. 38-39, Jan. 7, 1999 (“Pi

M.Lubyet al., Practical Loss-Resilient Codes, PROCEEDINGS|Ex. 1108
OF THE TWENTY-NINTH ANNUAL ACM SYMPOSIUM ON THEORY

OF COMPUTING, May 4-6, 1997, at 150-159 (“Luby97”)

Dariush Divsalar, et al., Coding Theoremsfor “Turbo-Like” Ex. 1117
Codes, PROCEEDINGS OF THE THIRTY-SIXTH ANNUAL
ALLERTON CONFERENCE ON COMMUNICATION, CONTROL, AND

COMPUTING,Sept. 23-25, 1998, at 201-209 (“Divsalar’’)

 
Petitioner also relies on the Declaration of Dr. James A. Davis, dated

January 19, 2017 (Ex. 1104), and the Declaration of Brendan Frey, Ph.D.,

dated February 21, 2018 (Ex. 1165) in support of its arguments. Patent

Ownerrelies upon the Declaration of Dr. Michael Mitzenmacher, dated

November 21, 2017 (Ex. 2004), and the Declaration of Dr. Dariush Divsalar,

dated November7, 2017 (Ex. 2031), in support of its arguments in the

Patent Owner Response. The parties rely on other exhibits as discussed

below.

F. Remaining Asserted Ground of Unpatentability

The following ground of unpatentability remainsat issue in this case

(Pet. 37; Paper 65 (granting joint motion to limit the Petition)):

References Basis

Ping, MacKay, Divsalar, and Luby97_|§ 103(a) 1 and 4-10

Il. ANALYSIS

A. Principles ofLaw

  

Petitioner bears the burden of proving unpatentability of the claims

challenged in the Petition, and that burden nevershifts to Patent Owner.

8
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Dynamic Drinkware, LLC v. Nat’l Graphics, Inc., 800 F.3d 1375, 1378

(Fed. Cir. 2015). To prevail, Petitioner must establish the facts supporting

its challenge by a preponderanceof the evidence. 35 U.S.C. § 316(e);

37 C.F.R. § 42.1(d).

A patent claim is unpatentable under 35 U.S.C. § 103(a) if the

differences between the claimed subject matter and the priorart are such that

the subject matter, as a whole, would have been obviousat the time the

invention was madeto a person having ordinary skill in the art to which said

subject matter pertains. KSR Int’l Co. v. Teleflex Inc., 550 U.S. 398, 406

(2007). The question of obviousnessis resolved on the basis of underlying

factual determinations including: (1) the scope and contentofthe priorart;

(2) any differences between the claimed subject matter and the priorart; (3)

the level of skill in the art; and (4) any objective evidence of

non-obviousness.? Graham v. John Deere Co., 383 U.S. 1, 17-18 (1966).

B. The Level ofOrdinary Skill in the Art

Petitioner’s declarant, Dr, Davis, opines that:

A person of ordinary skill in the art at the time of the
alleged invention of the ’°032 patent would have had a Ph.D.in
mathematics, electrical or computer engineering, or computer
science with emphasis in signal processing, communications, or
coding, or a master’s degree in the above area with at least three
years of work experiencein this field at the time of the alleged
invention.

* Although Patent Ownerputs forth evidence ofobjective indicia of
non-obviousness (PO Resp. 51-62), we need not reach this evidence based
on our disposition below.
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Ex. 1104 7 91; see Pet. 21—22 (citing the same). Patent Owner’s declarant,

Dr. Mitzenmacher, applies the same definition offered by Dr. Davis.

Ex. 2004 { 66.

Wedetermine that the definition offered by Dr. Davis comports with

the qualifications a person would have needed to understand and implement

the teachings of the ’032 patent and the prior art of record. Accordingly, we

apply Dr. Davis’s definition of the level of ordinary skill in theart.

C. Claim Construction

In an inter partes review, claim terms in an unexpired patent are given

their broadest reasonable construction in light of the specification of the

patent in which they appear. 37 C.F.R. § 42.100(b); see also Cuozzo

Speed Techs. LLC v. Lee, 136 S. Ct. 2131, 2144-46 (2016). Under the

broadest reasonable construction standard, claim terms are given their

ordinary and customary meaning, as would be understood by one of ordinary

skill in the art in the context of the entire patent disclosure. Jn re Translogic

Tech., Inc., 504 F.3d 1249, 1257 (Fed. Cir. 2007).

Wedetermine that no terms require explicit construction. See Vivid

Techs., Inc. v. Am. Sci. & Eng’g, Inc., 200 F.3d 795, 803 (Fed. Cir. 1999)

(“[O]nly those terms need be construed that are in controversy, and only to

the extent necessary to resolve the controversy”).

D. The Alleged Obviousness over Ping, MacKay, and Divsalar

Petitioner alleges that independent claim 1 and dependent claims 4-10

of the °032 patent would have been obvious over Ping, MacKay, Divsalar,

and Luby97. See Pet. 37-55 (addressing independent claim 1).

Petitioner asserts that Ping discloses much of the subject matter of

independent claim 1, but maintains that Ping’s outer coderis regular.

10
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Pet. 39. Petitioner relies on MacKayfor the teaching ofirregularity, id.

at 37, 39, relies on Divsalar for the teaching of repetition “if Ping aloneis

not understood to teach, or render obvious, repeating information bits,” id.

at 42, and relies on Luby97for the teaching of receiving a source data

stream “to the extent Ping is not understood to teach encodingbits in a
393

‘stream,”” id. at 44. Patent Ownerargues, inter alia, that the Petition

presents a flawed reason to modify Ping in light of MacKay. PO Resp.2-3.

1. Ping (Ex. 1103)

Ping is an article directed to “[a] semi-random approachto low

density parity check [LDPC] code design.” Ex. 1103, 38. In this approach,

“only part of [parity check matrix] H is generated randomly, and the

remaining part is deterministic,” which “achieve[s] essentially the same

performance as the standard LDPC encoding methodwith significantly

reduced complexity.” /d. The size of matrix H is (n—-k) x n where k is the

information length and 7 is the coded length. Jd. A codeword c is

decomposed “as ¢ = [p, d]’, where p and d contain the parity and

information hits, respectively.” /d. Parity check matrix H can be

decomposedinto two parts corresponding to p and d as “H = [H?, H°].” Jd.

HPis defined as follows:

1 0

HP = 1 1

0 1 1

Id. His created suchthatit “has a column weight of ¢ and a row weight of

kt/(n-k) (the weight of a vector is the number of 1s amongits elements),”id.,

such that
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d d d d
hts ht. hy3 vt Aix

d d d d
hos h32 ho3 nee hon
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H _ A3i h32 h33 eee h3x

d d ad d
Anke hn-k2 hn-K3 aad An-iek

Ex. 1104 9 67.* For each sub-block of H‘, there is exactly “one element 1

per column and kt/(n-k) 1s per row.” Ex. 1103, 38. This construction

“increase[s] the recurrence distance of each bit in the encoding chain” and

“reduces the correlation during the decoding process.” Id.

Parity bits “p = {p,} can easily be calculated from a given d = {d,}”

using the following expressions:

P= >. hi; d; and pj=pj-it » hi d; (mod2)
J J

Ex. 1103, 38 (equation (4)).°

2. MacKay (Ex. 1102)

MacKayis a paperrelated to Gallager codes based onirregular

graphs, whichare “low-density parity check codes whose performanceis

closest to the Shannonlimit.” Ex. 1102, 1449. According to MacKay,

“It|he best known binary Gallager codes are irregular codes whose parity

check matrices have nonuniform weight per column.” /d. A parity check

* This particular representation of H® is taken from Dr. Davis’s testimony.
Patent Owner’s description of H" is found at page 8 of its Response.
> The reference to “mod 2”refers to modulo-2 addition. Modulo-2 addition

correspondsto the exclusive-OR (XORor @) logical operation, whichis
defined as follows: 0€0=0, 0@1=1, 1@0=1, and 1G@1=0. See Ex. 1104
q 180.

12
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matrix that “can be viewedas defining a bipartite graph with ‘bit’ vertices

corresponding to the columnsand ‘check’ vertices corresponding to the

rows”where“[e]ach nonzero entry in the matrix corresponds to an edge

connecting a bit to a check.” Jd. at 1450. As an example ofan irregular

code in a parity check matrix, MacKay describes a matrix that “has columns

of weight 9 and of weight 3 [and] all rows hav[ing] weight 7.” Jd. at 1451.

3. Divsalar (Ex. 1117)

Divsalar teaches “repeat and accumulate” codes, described as “a

simple class of rate 1/g serially concatenated codes where the outer code is a

g-fold repetition code and the inner codeis a rate 1 convolutional code with

transfer function 1/(1 + D).” Ex. 1104 { 82 (quoting Ex. 1117, 1 (Abstr.)).

Petitioner relies on Divsalar’s Figure 3, reproduced below.
 

 
LENGTH

 
 

rate t
L/tirp) (WETCHT) [wij igw]

an x GN

permutation
matrix

Figure 3 of Divsalar describes an encoder for a (qN, N) repeat and

accumulate code. Ex. 1117, 5. The numbers abovethe input-outputlines

indicate the length of the corresponding block, and those below the lines

indicate the weight of the block. Id.

4. Luby97 (Ex. 1108 )

Luby97 describes “randomized constructions of linear-time encodable

and decodable codesthat can transmit over lossy channels at rates extremely

close to capacity.” Ex. 1108, 150 (Abstr.). Luby97 describes receiving data

to be encodedin a stream of data symbols, such as bits, where the “stream of

data symbols [] is partitioned and transmitted in logical units of blocks.” Jd.

(emphasis added, footnote omitted).

13
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5. The Alleged ObviousnessofClaim 1

Petitioner, in articulating its obviousness challenge of claim 1, relies

on the testimony of Dr. Davis and mapsthe teachingsofthe prior art against

the limitations of the claim. Pet. 45-55.

Petitioner maintains that Ping, either alone or in light of Luby97,

teaches a methodincludingthe step of “receiving a collection of message

bits having a first sequence in a source data stream.” Jd. at 45—47 (citing

Ex. 1104 9f 120-125). Specifically, Petitioner cites the information bits in

Ping denoted by vector d for the “receiving” step. Jd. at 46. (citing

Ex. 1103, 38). Petitioner contends that Ping provides equations from which

parity bits p can easily be calculated from information bits d, and that one of

ordinary skill in the art would recognizethat “message bits” and

“information bits” are synonymous. /d. at 46-47. Petitioner points to

Luby97’s teaching of receiving data streams and asserts, “[e]ven if Ping is

understood to teach only block encoding, and not encodingbitsin [the

claimed] ‘a source data stream,’ it would have been obviousto adapt Ping’s

coder to work with incoming data streams.” Id. at 47; see id. at 44.

Petitioner reasons that it would have been obviousto incorporate the stream

teaching of Luby97 into Ping because coders that receive streams were

common,id. at 44, 47, and the resulting incorporation would “make the

encoder[ofPing] capable of receiving and processing ‘streams’ as opposed

to blocks.” Jd. at 47; see id. at 44-45.

Petitioner next addresses the “generating” step (Pet. 48-53); which

provides:

generating a sequence ofparity bits, wherein each parity
bit “x,” in the sequenceis in accordance with the formula

14

Page 201 of 491



Page 202 of 491

IPR2017-00701

Patent 7,421,032 B2

a

Hj = Xj + » Vi j-1ati
i=l

where

“x1” is the value of a parity bit “j-1,” anda

»Vojnati
i=l

is the value of a sum of“a” randomly chosenirregular repeats
of the messagebits.

Ex. 1101, 7:66-8:17.

Petitioner asserts that Ping teaches a two-stage, low-density parity-

check (LDPC)-accumulate code where the value of one parity bit is used in

the calculation of the next parity bit. Pet. at 24-25, 49-50. Petitioner points

to Ping’s Equation (4)

Pi = Pi-1 +) hi dj
j

as teaching the calculation of a parity bit as the sum ofthe prior parity bit

and a summation of messagebits. /d. at 49-50. Petitioner argues that Ping

also teaches the “randomly chosen”aspect ofthe limitation, asserting:

Ping randomly determines which values of hi; equal“1”
and which values of hg equal “0.” Specifically, Ping teaches
generating H® bypartitioningit into “t equal sub-blocks,”as
shownin Equation(3), reproduced below:

H@!

H? = :

Het
Ex. 1103, p. 38

As Ping explains, “[iJn each sub-block H®, i= 1,2... t, we
randomly create exactly one element 1 per column and kt(n-k)
ls per row” (Ex. 1103, p. 38, emphasis added.) Thepositions
of the 1s in H‘ are used to determine which information bits are

included in each summation )); hg, d;. By placing the 1s into

15
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H? “randomly,” Ping ensuresthat the informationbits

contributing to each of the summations )), hé d; are randomly
chosen. (Ex. 1104, 4137.)

Pet. 51.

Petitioner further contendsthat “it would have been obvious to one of

ordinary skill to implement Ping by repeating every messagebit [but] .. . , to

the extent Ping does notitself teach, or render obvious, repeating every

messagebit, Divsalar does so explicitly.” /d. at 52; see id. at 42. Petitioner

also argues that the use of a repeater in an outer coder was commonin the

art, that “[o]ne of ordinary skill would have been further motivated to

implement Ping using the repeater of Divsalar because this implementation

would be both cost-effective and easy to build,” and that the similarities

between Ping and Divsalar provide additional motivation to combine the

references’ teachings. Id. at 42-43.

In addressing the “irregular repeats” aspect of claim 1, Petitioner

contendsthat, “[i]n Ping’s H® matrix, every column correspondsto an

informationbit (d;) and every row correspondsto a summation (2); hii d;)”

and that one of ordinary skill in the art would have understoodthat the

summations are computedasthe first stage of computing the parity bits in

Ping. Id. at 30. According to Pctitioner, “Ping’s outer LDPC codeis regular

because each columnin Ping’s generator matrix H‘ contains the same

numberof 1s — exactly ‘¢’ 1s,” and notes that “Ping thus states that matrix

‘Ha has a column weight of t....’” Jd. at 39 (quoting Ex. 1103, 38); see id.

at 52-53. Petitioner cites MacKayfor teaching that “[t]he best known

binary Gallager codes are irregular codes whoseparity check matrices have

nonuniform weight per column.” Jd. at 40 (quoting Ex. 1102, 1449)

(emphasis in original); see also Pet. Reply 3 (citing Ex. 1165 (Frey Decl.)

16
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q§] 20-24) (“MacKayalso teaches that codes with such parity check

matrices,i.e., matrices with uneven column weights, can outperform their

regular counterparts.”).

Petitioner reasonsthat, “[b]ecause MacKayteachesthat irregular

codes perform better than regular codes, one of ordinary skill would have

been motivated to incorporate irregularity into Ping.” Pet. 39. Petitioner

proposes modifying Ping’s H® matrix (or outer coder), which Petitioner

characterizes as regular, and contends that one of ordinary skill in theart

would have made this modification to improve the performance of Ping’s

code. Pet. 39; Pet. Reply 4. Specifically, Petitioner maintains:

It would have beenstraightforward for one of ordinary skill to
change Ping’s generator H¢ matrix such that different columns
had different weights — e.g., setting some columnsto weight 9
and others to weight 3, as taught by MacKay. (Ex. 1102,
p. 1451.) This would result in some information bits
contributing to more outer LDPCparity bits than others,
making Ping’s outer LDPC codeirregular. This would have
been an easy way for one ofordinary skill to incorporate the
irregularity disclosed by MacKay into Ping. Morcover,
MacKay’s teaching that the hest performing LDPC codesare
irregular would have madethis modification obvious (and
desirable). (Ex. 1102, pp. 1449, 1454, “The excellent
performanceofirregular Gallager codes is the motivation for
this paper....”) (Ex. 1104, 7108.)

Pet. 40. According to Petitioner, a person of ordinary skill would not have

been motivated to modify H? because “it has only a single form and because

doing so would have complicated a simple encoder.” Pet. Reply 10. Thus,

Petitioner contends that the person of ordinary skill “who wanted to obtain

the benefit of MacKay’s irregularity in Ping would have had only one

option—to incorporate MacKay’s irregularity into H*.” Jd. Petitioner

summarizes its position on this aspect of the claim byasserting that, given

Page 204 of 491
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the teachings of MacKay,“it would have been obviousto one of ordinary

skill to incorporate the non-uniform column weight of MacKayinto the

LDPC-accumulate codes of Ping [and] [t]his would result in some

information bits being repeated more than others, satisfying the ‘irregular

repeats’ requirementof claim 1.” Pet. 53 (citing Ex. 1104 7 142).

Thelast step of claim 1 recites “making the sequenceofparity bits

available for transmission in a transmission data stream.” Ex. 1101, 8:19-

20. Petitioner asserts that Ping, in discussing the performanceofthe codes,

teaches the transmission ofparity bits. Pet. 54. Petitioner again points to

Luby97’s teaching of data streams and arguesthat oneof ordinary skill

would have understood that bits commonly are transmitted in streams and

that “[i]t would also have been obvious to one of ordinary skill that an

encoderreceiving bits in a stream would haveoutput bits in a stream, and

that the corresponding decoder would have received encodedbits in a

stream.” Jd. (citing Ex. 1108, 150; Ex. 1104, § 146).

Patent Ownerdisputes, inter alia, Petitioner’s rationale for combining

Ping and MacKay—which underlies the overall combination of Ping,

MacKay, Divsalar, and Luby97—on a numberof bases. See PO Resp. 15-

16 (summarizing eight arguments regarding Petitioner’s Ground), 24. Patent

Ownerargues that Ping’s parity check matrix H is already irregular as

defined by MacKay. See id. at 24-29. According to Patent Owner,“Ping’s

parity-check matrix has three different column weights (¢, 2, and 1), and two

different row weights (kt/(n-k)+1 and kt/(n-k)+2).” Id. at 25 (citing

Ex, 2033, 231:11—14); see also Ex. 2004 J 92 (same). As such, Patent

Ownerargues “Ping’s parity-check matrix is actually even more ‘irregular’

than MacKay’s irregular codes,” so ordinarily skilled artisans “would not

18
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have been motivated by MacKay’s teachingsthat irregular codes are an

improvement over regular codes.” PO Resp. 26-27 (citing Ex. 2004 4] 94,

95, and 97-99).

Patent Owneralso highlights that Petitioner’s proposed modifications

relate only to a portion of Ping’s parity check matrix H, namely, sub-matrix

H‘. See id. at 27-28; see also Ex. 2004 J 96. Patent Owner argues

“MacKay does not even consider modifying submatrices, much less teach

that there may be benefits to try.” PO Resp. 29. According to Patent

Owner, “MacKay teachesthat irregular parity-check matrices as a whole

may define better codes than regular parity-check matrices as a whole—it

does not teach any improvement from making a submatrix within a parity-

check matrix irregular, or from using any other type of irregular matrix (e.g.,

irregular generator matrices).” Jd. at 27. Patent Owner argues MacKay does

not “suggest that additional irregularity should be applied to individual

portions when the overall parity-check matrix is already irregular.” Jd. at 28

(citing Ex. 2004 J] 96-99) (footnote omitted).

Patent Ownerfurther argues that Petitioner has not established that an

ordinarily skilled artisan would have reasonably expected success from the

proposed modification of Ping in light of MacKay. See PO Resp. 42-47.

Patent Ownerargues “the petition dues not even attempt to analyze a

reasonable expectation of success, and forthat reason,it is incurably

deficient.” Jd. at 42. As further evidence of the lack of anticipated success,

Patent Owner emphasizes that constructing error-correction codes “was a

highly unpredictable endeavor”that was subject to “extensive trial-and-error

and experimentation to determine whether new codesled to an
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improvement.” Jd. at 4 (citing Ex. 2004 7 46); see also id. at 42—43 (citing

Ex. 2004 ff 126-128; Ex. 2033, 256:21—257:12).

Weare persuaded by Patent Owner’s arguments. We agree with

Patent Owner (see PO Resp. 27-28 & n.7) that, although Petitioner may

explain how to modify Ping’s H@ sub-matrix in light of MacKay, it does not

address whysuch an ordinarily skilled artisan would have done this. Nor

does Petitioner establish that such an artisan reasonably would have

expected success from the modification. Based on the entire trial record, we

determine that Petitioner has not established a persuasive rationale for

modifying Ping in light of MacKayas asserted by Petitioner. Petitioner’s

additional reliance on Divsalar and Luby97 does not remedythis

fundamental flaw in the articulated combination. See Pet. 42, 44-45 (relying

on Divsalar for the teaching of repeating information bits and Luby97for the

teaching of encodingbits in a stream if Ping is not understood to teach these

aspects).

Petitioner’s unpatentability contentions presuppose that an ordinarily

skilled artisan would seek to modify a suh-matrix in Ping in light of

MacKay. See Pet. Reply 10 (‘“Caltech’s comparison of Ping’s H matrix to

MacKay’s is improper. ... The proper comparison is between Ping’s H®@
matrix ... and MacKay’s matrix.”). Yet even if MacKaytouts

improvements from irregularity in a parity check matrix (e.g., Ping’s matrix

H), MacKaydoes not suggest that these improvements would have been

applicable to portions of a parity check matrix (e.g., Ping’s sub-matrix H‘).

To reach its proposed modification, Petitioner characterizes Ping’s

sub-matrix H‘ as a generator matrix (or “outer coder”) and Ping’s

sub-matrix H? as merely an accumulator(or “inner coder”). Pet. 24—25, 41;

20
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Pet. Reply 7, 13-16. We agree with Patent Owner(see PO Resp.35),

however, that Petitioner does not explain adequately why labeling

sub-matrix H‘ as a generator matrix supports the proposed modification of

H‘ based on MacKay. Indeed,this label does not explain why an ordinarily

skilled artisan considering MacKay would have chosen to modify H® or any

other portion of parity check matrix H.

Petitioner’s further contentions also are not persuasive. Specifically,

Petitioner contends H? is an accumulator with only a single, fixed form, so

an ordinarily skilled artisan would not have been motivated to modify H?

because “doing so would have complicated a simple encoder.” Pet.

Reply 10, 17. Yet this rationalization belies the fact that Ping also

specifically defines a structure for sub-matrix H*, which simplifies a portion

of the parity check matrix. According to Dr. Mitzenmacher, “the constraints

on H“, including its regularity, were a deliberate design decision that

contributes to the improved performance of Ping’s code over fully random

LDPC codes—itis a fundamental part of its code.” Ex. 2004 J 104. Thus,

choosing to modify any portion of Ping’s matrix would have broken

constraints in Ping that were intended to simplify encoding. See Ex. 1103,

38 (Ping describing the disclosed approach as a “new method [that] can

achieve essentially the same performance as the standard LDPC encoding

method with significantly reduced complexity”). This is a strong indication

that an ordinarily skilled artisan would not have been motivated to reach

within Ping’s parity check matrix H and modify a sub-matrix.

Wealso agree with Patent Ownerthat Ping’s parity check matrix H is

already “irregular,” which underminesPetitioner’s stated motivation for

modifying Ping in view of MacKay. See PO Resp. 24-29. Citing
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Dr. Mitzenmacher, Patent Ownerestablishes that Ping’s matrix H has three

different column weights (¢, 2, and 1). Jd. at 25-29; Ex. 2004 4¥ 91-92; see

also Ex. 2033, 231:11-14 (Dr. Davis acknowledging that Ping’s parity check

matrix H has “different weights for the columns”). We accept this as

evidence of “irregularity” based on Petitioner’s own acknowledgmentthat

“irregularity” is associated with “uneven column weights.” See Pet.

Reply 16. Petitioner does not contest that Ping’s parity check matrix H is

irregular; rather, Petitioner contends that the appropriate comparison is

between MacKay’sparity check matrix and Ping’s sub-matrix H®. Pet.

Reply 10. But MacKayis silent on the concept of sub-matrices, so

Petitioner’s association of MacKay’s teaching with sub-matrix H"‘is not apt.

Instead, we agree with Patent Ownerthat “MacKay’s teachings are only

applicable to full parity check matrices.” PO Resp. 15—16. Thus, the record

does not establish that an ordinarily skilled artisan would have sought to add

irregularity to Ping’s parity check matrix H—oradditionalirregularity to a

sub-matrix of H, such as H’—becauseH itself is alreadyirregular.

Finally, we agree with Patent Ownerthat the Petition is silent on

whether a person ofordinary skill in the art would have expected successin

combining MacKay with Ping. Although Petitioner cites an alleged

“straightforward modification of Ping’s H4 matrix” at page 40 ofthe Petition

as supporting the expectation of success (Pet. Reply 17), the cited passage

only describes the proposed modification, rather than addressing whether an

ordinarily skilled artisan would have anticipated success from the

modification. See Pet. 40. In addition, Petitioner’s argument that an

ordinarily skilled artisan “would have needed no more specificity to attempt

22
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to use MacKay’s irregularity in Ping” (Pet. Reply 17) only underscores the

lack of evidence in the Petition regarding anticipated success.

Perhapssensingthis deficiency in the Petition, Petitioner introduces

new testimony and a new simulation from Dr. Frey with its Reply in which

Dr. Frey allegedly ““demonstrate[s] the ease with which a [person of ordinary

skill in the art] could have added MacKay’s irregularity to Ping.” Ex. 1165

4 44. Accordingto Petitioner, the results of the simulation “outperform

Ping’s original code” and “confirm that a [person of ordinary skill in theart]

would have been motivated to use MacKay’s uneven column weights in

Ping’s H¢ matrix, and... would have had a reasonable expectation of

success when doing so.” Pet. Reply 19-20. Yet, even if we were to deem

the testimony and simulation to be within the proper scopeof a reply brief,°

they do not support a reasonable expectation of success at the time ofthe

invention. We agree with Patent Ownerthat “[i]t is irrelevant what Dr. Frey

claims he could do in the year 2018 when armed with Caltech’s disclosures,

[the named-inventor’s] original coding work, contemporary resources(e.g.,

Matlab), and some 18 years of post-filing date knowledge.” PO

Sur-Reply 6—7 (footnote omitted). Because this evidence is not tied to the

state of the art at the time of the invention, it is not probative of anticipated

success. See Millennium Pharm., Inc. v. Sandoz Inc., 862 F.3d 1356, 1367

(Fed. Cir. 2017) (quoting Interconnect Planning Corp. v. Feil, 774 F.2d

1132, 1138 (Fed. Cir. 1985)) (“Those charged with determining compliance

with 35 U.S.C. § 103 are required to place themselves in the minds of those

6 We need notreachthis issue, because we donotrely on this evidence in a
manner adverse to Patent Owner. See also infra § II.E. (dismissing Patent
Owner’s Motion to Exclude as moot on the samebasis).
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of ordinary skill in the relevant art at the time the invention was made,to

determine whether that which is now plainly at hand would have been

obviousat such earlier time.” (emphasis added)).

Furthermore, as part of our obviousness analysis, we are charged to

consider “the scope and contentofthe priorart.” See Graham, 383 U.S.

at 17-18. One important aspect of theart in this caseis the relative

unpredictability of developing error-correction codes. See PO Resp. 42-43

(citing Ex. 2004 JJ 126-128; Ex. 2033, 256:21-257:12) (“New codes

appeared from unexpected sources, and developing the precise parameters

that could lead to incremental improvements often took a significant amount

of time and experimentation.”). In its Reply, Petitioner embraces the notion

of unpredictability as supporting its combination; Petitioner contends that

“rigorous mathematical analysis of codesis difficult, and, as a result,

[persons of ordinary skill in the art] routinely develop codes by

experimentation.” Pet. Reply 17-18. Petitioner further contends that

“running experimental tests on a version of Ping that incorporated MacKay’s

irregularity would have been routine[,] . . . [and] the modifications suggested

by MacKay would have beenstraightforward and would have taken very

little time to implement.” /d. at 18.

Yet we do not agree with Petitioner that the nced to run experiments

in an unpredictable field, such as error-correction coding, indicates anything

about whether such experiments ultimately would have been successfulat

the time of the invention. Importantly, “[u]npredictability of results equates

more with nonobviousness rather than obviousness, whereas that which is

predictable is more likely to be obvious.” Honeywell Int’l Inc. v. Mexichem

Amanco Holding S.A., 865 F.3d 1348, 1356 (Fed. Cir. 2017). In the absence
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of any argumentrooted in the Petition directing us to evidence that

substantiates a reasonable expectation of success, Petitioner’s reliance on a

knownneed for experimentation is not sufficient to support its obviousness

rationale.’ See Arctic Cat Inc. v. Bombardier Recreational Prod. Inc., 876

F.3d 1350, 1360-61 (Fed. Cir. 2017) (“[W]here a party argues a skilled

artisan would have been motivated to combine references, it must show the

artisan would have had a reasonable expectation of success from doing so.”

(internal quotation omitted)).

For these reasons, we are not persuaded that an ordinarily skilled

artisan would have been motivated to combinethe teachings of Ping and

MacKay in the manner suggested by Petitioner. Petitioner’s reliance on

Divsalar’s and Luby97’s teachings in the proposed combination does not

remedy this underlying flaw. Thus, we determine Petitioner has not shown

by a preponderanceof the evidence that claim 1 would have been obvious

over the combination of Ping, MacKay, Divsalar, and Luby97.

Petitioner relies on the same deficient rationale for combining Ping

and MacKaywith respcct to its analysis for dependent claims 4-10. See

Pet. 61-74. Thus, we also determine Petitioner has not shown by a

7 Notably, Petitioner does not contend that its proposed combination should
be analyzed under obvious-to-try case law. Tr. 15:24—16:4 (Petitioner
acknowledgingthat it was not putting forth an obvious-to-try argument).
Norcould Petitioner, because Petitioner does not develop an obvious-to-try
theory. Specifically, Petitioner does not establish that the priorart directs
which parameters to try and/or guides an inventor toward a particular
solution. See Bayer Schering Pharma AG v. Barr Labs., Inc., S75 F.3d
1341, 1347 (Fed. Cir. 2009).
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preponderanceofthe evidence that claims 4-10 would have been obvious

over the combination of Ping, MacKay, Divsalar, and Luby97.

E. Patent Owner’s Motion to Exclude

Patent Owner moves to exclude Exhibits 1106, 1118, 1119, 1124,

1129-1149, 1157-1161, 1165, 1167, 1168, 1171, 1172 and portions of

Exhibits 2038 and 2039. Paper 52, 1. Patent Owner’s motion is dismissed

as moot with respect to these exhibits, as we do not rely on them in a manner

adverse to Patent Owner.

F. Patent Owner’s Motionfor Sanctions

Patent Ownerrequests sanctions against Petitioner for allegedly

failing to stay within the proper scope of cross-examination during the

deposition of Dr. Mitzenmacher and Dr. Divsalar. Paper 42, 1.°

Specifically, Patent Ownerdetails questioning of Dr. Mitzenmacherthat

allegedly “ventured into various topics beyond the scope of the witness’

direct testimony.” Jd. at 7-9. For example, Patent Ownercites “extensive

questioning regarding Tannergraphs and figures newly created by

Petitioner’s lawyers, but absent from any petition materials or the witness’

direct testimony.” Jd. at 8. Similarly, Patent Ownerasserts that Dr. Divsalar

was questioned regarding subject matter not discussed in his declaration

including the Allerton Conference, Tanner graphs, and certain references.

Id. at 3-7. As sanctions, Patent Ownerasksusto: (1) strike the out-of-

scope testimonyelicited by Petitioner; (2) hold the direct testimony of

8 Although Patent Ownercites primarily to Exhibit 1064 as the transcript of
Dr. Divsalar’s deposition, the pertinent exhibit in this case is Exhibit 2039.
See Paper 42, 4.
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Dr. Mitzenmacherand Dr. Divsalar to be facts established inthis

proceeding; and (3) impose “reasonable compensatory expenses, including

attorney fees, for costs reasonably related to excessive questioning and

deposition time.” Jd. at 9-10.

Petitioner contendsthat “each question posed by Petitioner during

Dr. Mitzenmacher’s deposition pertained directly to topics and opinions in

his declaration.” Paper 47, 5. Regarding the Tanner graphsandfigures,

Petitioner contends these were properly served upon Petitionerat

Dr. Mitzenmacher’s deposition in accordance with 37 C.F.R. § 42.53(f)(3).

Id. at 6. According to Petitioner, Patent Owner’s proposed sanctionsare

unwarranted, particularly because Patent Owner suffered no harm. /d. at 7—

8.

The “Board may imposea sanction against a party for misconduct.”

37 C.F.R. § 42.12(a); see also 35 U.S.C. § 316(a)(6) (requiring regulations

prescribing sanctions). As the moving party, Patent Ownerhas the burdento

persuade the Board that sanctions are warranted. See 37 C.F.R. § 42.20(c).

In general, a motion for sanctions should address three factors: (i) whether a

party has performed conductthat warrants sanctions;(ii) whether the

moving party has suffered harm from that conduct; and(iii) whether the

sanctions requested are proportionate to the harm suffered by the moving
party. See Square, Inc. v. Think Comput. Corp., Case CBM2014-00159,slip

op. at 2 (PTAB Nov.27, 2015) (Paper 48) (citing Ecclesiastes 9:10-11-12,

Inc. v. LMC Holding Co., 497 F.3d 1135, 1143 (10th Cir. 2007)).

Having reviewed the relevant portions of Dr. Mitzenmacher’s

deposition, we agree with Petitioner that sanctions are not warranted.

Petitioner’s attempts to elicit testimony regarding the Tanner graphs and
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figures, while inartful, did notrise to the level of sanctionable conduct

because they were reasonably related to Dr. Mitzenmacher’sdirect

testimony.

Asto Dr. Divsalar, Patent Owner characterizes his direct testimony

(Ex. 2031) as merely taking the form of “a short declaration addressing only

a few discrete points relating specifically to the Divsalar reference.”

Paper 42, 3. Patent Owner contends Petitioner’s questions about the

Allerton Conference, Tanner Graphs, and certain other references went

beyondthe “limited scope of Dr. Divsalar’s 16-page declaration.” Jd. at 3-

7.

Petitioner cites certain direct testimony from Dr. Divsalar regarding

the perspective of a person ofordinary skill in the art, Tanner graphs, and

certain “contemporaneousliterature” and contends that it was permissible to

question Dr. Divsalar at the deposition about the foundation and validity of

his opinions on these topics. Paper 47, 3-4 (quoting Ex. 2031 4 10 and

citing Ex. 2031 Jf 9-11, 26, 28-30, and 33-36). Petitioner further contends

that “in his deciaration, Dr. Divsalar discussed having submitted a paper ‘in

connection with the Allerton conference in 1998’ [and] Petitioner thus

properly asked questions about what ‘in connection with the Allerton

conference’ means.” Paper 47, 3 (citing Ex. 2031 4 19).

Weagain agree with Petitioner that sanctions concerning the

deposition of Dr. Divsalar are not warranted. In fact, Patent Owner

acknowledges that Dr. Divsalar offered opinion testimony going to the heart

of the dispute in this case. Paper 42, 3. In that respect, Patent Ownerstates:

Dr. Divsalar expressed his view that modifying an RA [repeat-
accumulate] code to include irregular repetition of information
bits would not make sense on the basis that it would add
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unnecessary difficulty and complexity at odds with the stated
objective in the paper, with no expectation of a corresponding
benefit. [Ex. 2031 (Divsalar Declaration)] at Jf 33-36.
Dr. Divsalar was also asked to address the hypothetical
modification suggested by Petitioner, which he explained was
nonsensical and at odds with a key conclusion in the Divsalar
paper. Id. at J 37.

Id.; see also Ex. 2031 ¥ 9 (Dr. Divsalar, under the heading “Summary of

Opinions,”testifying: “I do not believe it would have beentrivial or obvious

to modify RA codes by making them ‘irregular’ in order to arrive at IRA

codes, nor would a person of ordinary skill in the art be motivated to make

such a modification.”). In light of this, we are persuaded by Petitioner that

its questions were reasonably related to Dr. Divsalar’s direct testimony—

including the opinion testimony—andwere notso far afield as to warrant

sanctions.

Furthermore, we agree with Petitioner that Patent Owner suffered no
harm with respect to the depositions of Dr. Mitzenmacherand Dr. Divsalar,

particularly in light of our disposition of the challenged claims. For these

reasons, we deny Patent Owner’s motion for sanctions.

II. CONCLUSION

Petitioner has not demonstrated by a preponderanceofthe evidence

that claims 1 and 4-10 of the ’032 patent are unpatentable as obvious over

Ping, MacKay, Divsalar, and Luby97.

IV. ORDER

For the foregoing reasons,it is

ORDEREDthat claims 1 and 4-10 of the ’032 patent have not been

proven to be unpatentable;
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FURTHER ORDEREDthat Patent Owner’s Motionto Exclude is

dismissed as moot;

FURTHER ORDEREDthat Patent Owner’s Motion for Sanctionsis

denied; and

FURTHER ORDEREDthat, becausethis is a Final Written Decision,

parties to the proceeding seeking judicial review of the decision must

comply with the notice and service requirements of 37 C.F.R. § 90.2.
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I. INTRODUCTION

A. Background and Summary

AppleInc. (“Petitioner”) filed a Petition requesting inter partes

review of U.S. Patent No. 7,421,032 B2, issued September2, 2008

(“the 032 patent,” Ex. 1001). Paper 5 (“Pet.”). The Petition challenges the

patentability of claims 11-17 of the 032 patent on various grounds of

obviousness under 35 U.S.C. § 103. California Institute of Technology

(“Patent Owner”) filed a Preliminary Responseto the Petition. Paper 13

(“Prelim. Resp.”). Weinstituted inter partes review (Paper 14, “Inst. Dec.”)

of claims 11, 12, and 14-16 based on Ping, MacKay, and Divsalar, and of

claim 13 based on Ping, MacKay, Divsalar, and Luby97. However, the

instituted review did not include Petitioner’s obviousness challenge of

claim 17 based on Ping, MacKay,Divsalar, and Pfister Slides.

Patent Ownerfiled a Response to the Petition (Paper 32, “PO Resp.”),

and Petitioner filed a Reply (Paper 45, “Pet. Reply”). Pursuant to our

authorization (Paper 43), Patent Ownerfiled a Sur-Reply (Paper 55, “PO

Sur-Reply”).

An oral hearing was held on May8, 2018, and a transcript of the

hearing is included in the record. Paper 66 (“Tr.”).

As authorized in our Order of February 10, 2018 (Paper 41), Patent

Ownerfiled a motion for sanctions related to Petitioner’s cross-examination

of Patent Owner’s witnesses, Dr. Mitzenmacher and Dr. Divsalar (Paper 42),

and Petitioner filed an opposition (Paper 47).

Additionally, Patent Ownerfiled a Motion to Exclude evidence

(Paper 52), to which Petitioner filed an Opposition (Paper 54), and Patent

Ownerfiled a Reply (Paper 58).
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On April 24, 2018, the Supreme Court held that a decision to institute

under 35 U.S.C. § 314 maynotinstitute on fewer than all claims challenged

in the petition. SAS Inst., Inc. v. lancu, 138 8. Ct. 1348 (U.S. Apr. 24,

2018). On May 3, 2018, we issued an order modifying ourinstitution

decision to institute on all of the challenged claimsandall of the grounds

presented in the Petition. Paper 60. Subsequently, the parties filed a joint

motion to limit the Petition to the claims and groundsthat were originally

instituted. Paper 64. We granted the motion. Paper 65. Asaresult, the

remaining instituted claims and groundsare the sameas they had beenat the

time of the Institution Decision. See id. at 3.

Wehavejurisdiction under 35 U.S.C. § 6. This Final Written

Decision is entered pursuant to 35 U.S.C. § 318(a). After consideration of

the parties’ arguments and evidence, and for the reasons discussed below,

we determine that Petitioner has not shown by a preponderanceofthe

evidence that claims 11—16 of the ’032 patent are unpatentable.

B. Related Proceedings

Oneorboth parties identity, as matters involving or related to the

°032 patent, Cal. Inst. ofTech. v. Broadcom Ltd., No. 2:16-cv-03714 (C.D.

Cal. filed May 26, 2016) and Cal. Inst. of Tech. v. Hughes Comme’ns, Inc.,

2:13-cv-07245 (C.D. Cal. filed Oct. 1, 2013), and Patent Trial and Appeal

Board cases IPR2015-00059, IPR2015-00060, IPR2015-00061, IPR 2015-

00067, IPR2015-00068, IPR2015-00081, IPR2017-00210, IPR2017-00211,

IPR2017-00219, IPR2017-00297, IPR2017-00423, IPR2017-00701, and

IPR2017-00728. Pet. 3, Paper 7.

Page 221 of 491



Page 222 of 491

IPR2017-00700

Patent 7,421,032 B2

C. The ’032 Patent

The ’032 patentis titled “Serial Concatenation of Interleaved

Convolutional Codes Forming Turbo-Like Codes.” Ex. 1001, [54]. The

°032 patent explains someofthe prior art with referenceto its Figure 1,

reproduced below.

100—~

 
 DECODE 2

Figure 1] is a schematic diagram ofa prior “turbo code” system. Jd. at 2:16—

17. The °032 patent specification describes Figure 1 as follows:

A block of k information bits is input directly to a first
coder 102. A k bit interleaver 106 also receives the k bits and

interleaves them prior to applying them to a second coder 104.
The second coder produces an output that has morebits than its
input, that is, it is a coder with rate that is less than 1. The
coders 102, 104 are typically recursive convolutional coders.

Three different items are sent over the channel 150: the

original k bits, first encoded bits 110, and second encodedbits
112. At the decoding end, two decodersare used:afirst
constituent decoder 160 and a second constituent decoder 162.

Each receives both the original k bits, and one of the encoded
portions 110, 112. Each decoder sendslikelihood estimates of
the decoded bits to the other decoders. The estimates are used

to decode the uncodedinformation bits as corrupted by the
noisy channel.

Td. at 1:41-56.
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A coder 200, accordingto a first embodimentofthe invention,is

described with reference to Figure 2, reproduced below.

200 ™~

 
Figure 2 of the ’032 patent is a schematic diagram of coder 200.

The coder 200 mayinclude an outer coder 202, an
interleaver 204, and inner coder 206.... The outer coder 202
receives the uncoded data. The data may be partitioned into
blocks offixed size, say k bits. The outer coder maybe an (n,k)
binary linear block coder, where n>k. The coder accepts as
input a block u of k data bits and produces an output block v of
n data bits. The mathematical relationship between u and v is
v=Tou, where Ty is an nxk matrix, and the rate!!] of the coderis
k/n,

Therate of the coder maybeirregular, that is, the value
of Ty is not constant, and may differ for sub-blocksofbits in the
data block. In an embodiment, the outer coder 202 is a repeater
that repcats the k bits in a block a numberof times q to produce
a block with n bits, where n=qk. Since the repeater has an
irregular output, different bits in the block may be repeated a
different number of times. For example, a fraction of the bits in
the block may be repeated twotimes,a fraction of bits may be
repeated three times, and the remainder of bits may be repeated
four times. These fractions define a degree sequence, or degree
profile, of the code.

The inner coder 206 maybea linear rate-1 coder, which
meansthat the n-bit output block x can be written as x=Tw,
where T; is a nonsingular nxn matrix. The inner coder 210 can

' We understandthat the “rate” of an encoderrefersto the ratio of the

numberofinput bits to the numberof resulting encoded output bits related to
those inputbits.
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havea rate that is close to 1, e.g., within 50%, more preferably
10% and perhaps even morepreferably within 1% of 1.

Id. at 2:36-65. In an embodiment, the second (‘“‘inner’’) coder 206 is an

accumulator. /d. at 2:66-67. “The serial concatenation of the interleaved

irregular repeat code and the accumulate code producesan irregular repeat

and accumulate (IRA) code.” Jd. at 3:30-32.

Figure 4 of the ’032 patent is reproduced below.

400~

 
Figure 4 showsan alternative embodimentin which the outer encoderis a

low-density generator matrix (LDGM). Jd. at 3:56-59. LDGM codes have a

“sparse” generator matrix. Jd. at 3:59-60. The IRA code produced is a

serial concatenation of the LDGM code and the accumulator code. Jd.

at 3:60-62. No interleaver (as in the Figure 2 embodiment) is required in the

Figure 4 arrangement because the LDGM provides scrambling otherwise

provided bythe interleaver in the Figure 2 embodiment. Jd. at 3:62—64.

“The set of parity checks may be represented in a bipartite graph,

called the Tanner graph, of the code.” /d. at 3:33-35. Figure 3, shown

below, depicts such a Tanner graph.
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Figure 3 is described as a “Tanner graph for an irregular repeat and

accumulate (IRA) coder.” /d. at 2:20-21. The left-most column of nodes,

 
information nodes 302 (the open circles), are variable nodes that receive

intormation bits. ‘Ihe column ofnodes(thefilled circles) just to the right of

the “RANDOM PERMUTATION?”block are check nodesv indicated by

reference numeral 304. An information bit node connected to two check

nodesrepresents a repeat of 2. An information node connectedto three

check nodes represents a repeat of 3. The nodes (the open circles) in the

right-most column are parity bit nodes x, referenced by 306. As shown by

the edges’ of the Tannergraph,eachparity bit is a function ofits previous

parity bit and is also a function of information bits (edges connect through

? We understand that “edges”are the straight lines that connect one node to
another node of a Tanner graph. See Ex. 1001, 3:53-54.

7
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check nodes and random permutation to information bit nodes). Jd. at 3:34—

55; see also Ex. 1004 ¥ 110 (discussing the relationship between parity bits

in the context of the claimed Tanner graph and the ’032 patent’s

specification).

D. Illustrative Claim

Ofthe challenged claims of the ’032 patent, claim 11 is the only

independent claim. The remaining challenged claims dependdirectly or

indirectly from claim 11. Claim 11, reproduced below asoriginally issued

and before issuance of a Certificate of Correction dated February 17, 2009,

is illustrative:

11. A device comprising:
an encoder configured to receive a collection of message

bits and encode the messagebits to generate a collection of
parity bits in accordance with the following Tanner graph:

Zz
S-
s

5~Gg)a
=2
SZz
saw 
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Ex. 1001, 8:63-9:34. A Certificate of Correction for the ’032 patent

replaced the labels Vi, Uj, and X, from the lowerportion of the Tanner

graphin claim 11 with V,, U;, and X,, respectively. See id. at Certificate of

Correction (Feb. 17, 2009).

E. Evidence . .

Petitioner relies on the following art references:

Exhibit —

No.

Ex. 1002 

 

 
 

 
  

  
 

 Reference

D. J. C. MacKayet al., Comparison ofConstructions of
Irregular Gallager Codes,EEE TRANSACTIONS ON
COMMUNICATIONS, Vol. 47, No. 10, pp. 1449-54, October
1999 (“MacKay”)

L. Ping et al., Low Density Parity Check Codes with Semi-
Random Parity Check Matrix, IEE ELECTRONICS LETTERS,
Vol. 35, No. 1, pp. 38-39, Jan. 7, 1999
M.Lubyetal., Practical Loss-Resilient Codes, PROCEEDINGS
OF THE TWENTY-NINTH ANNUAL ACM SYMPOSIUM ON THEORY

OF COMPUTING, May 4-6, 1997, at 150-159 (“Luby97”)

Dariush Divsalar, et al., Coding Theoremsfor “Turbo-Like”
Codes, PROCEEDINGS OF THE THIRTY-SIXTH ANNUAL
ALLERTON CONFERENCE ON COMMUNICATION, CONTROL, AND

COMPUTING,Sept. 23-25, 1998, at 201-209 (“Divsalar”)

 
 
 

  
 

 Ex. 1003

 

 
  

 

 

Ex. 1008

 
  
  
  
  

 
Petitioner also relies on the Declaration of Dr. James A. Davis, dated

January 19, 2017 (Ex. 1004), and the Declaration of Brendan Frey, Ph.D.,

dated February 21, 2018 (Ex. 1065) in support of its arguments. Patent

Ownerrelies upon the Declaration of Dr. Michael Mitzenmacher, dated

November 21, 2017 (Ex. 2004), and the Declaration of Dr. Dariush Divsalar,

dated November7, 2017 (Ex. 2031), in support ofits arguments in the

Patent Owner Response. The parties rely on other exhibits as discussed

below.
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F. Remaining Asserted Grounds of Unpatentability

The following grounds of unpatentability remain at issue in this case

(Pet. 39, 64, 71; Paper 65 (granting joint motion to limit the Petition)):

Raeraes[Bas|Chim
Ping, MacKay,and Divsalar § 103(a) 11, 12, and 14-16

Ping, MacKay,Divsalar, and Luby97_|§ 103(a)

Il. ANALYSIS

A. Principles ofLaw

 

 
 

 

 
  

 

Petitioner bears the burden of proving unpatentability of the claims

challenged in the Petition, and that burden nevershifts to Patent Owner.

Dynamic Drinkware, LLC v. Nat’l Graphics, Inc., 800 F.3d 1375, 1378

(Fed. Cir. 2015). To prevail, Petitioner must establish the facts supporting

its challenge by a preponderanceof the evidence. 35 U.S.C.§ 316(e);

37 C.F.R. § 42.1(d).

A patent claim is unpatentable under 35 U.S.C. § 103(a)if the

differcnecs between the claimed subject matter and the prior art are suchthat

the subject matter, as a whole, would have been obviousat the time the

invention was madeto a person having ordinary skill in the art to which said

subject matter pertains. KSR Int'l Co. v. Teleflex Inc., 550 U.S. 398, 406

(2007). The question of obviousnessis resolved on the basis of underlying

factual determinations including: (1) the scope and contentofthe priorart;

(2) any differences between the claimed subject matter and the priorart; (3)

10
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the level of skill in the art; and (4) any objective evidence of

non-obviousness.*> Graham v. John Deere Co., 383 U.S. 1, 17-18 (1966).

B. The Level ofOrdinary Skill in the Art

Petitioner’s declarant, Dr. Davis, opinesthat:

A person ofordinary skill in the art at the time of the
alleged invention of the ’032 patent would have had a Ph.D.in
mathematics, electrical or computer engineering, or computer
science with emphasis in signal processing, communications, or
coding, or a master’s degree in the above area with at least three
years of work experiencein this field at the time of the alleged
invention.

Ex. 1004 § 98; see Pet. 23 (citing the same). Patent Owner’s declarant,

Dr. Mitzenmacher, applies the same definition offered by Dr. Davis.

Ex. 2004 ¥ 66.

Wedetermine that the definition offered by Dr. Davis comports with

the qualifications a person would have needed to understand and implement

the teachings of the °032 patent and the prior art of record. Accordingly, we

apply Dr. Davis’s definition of the level of ordinary skill in the art.

C. Claim Construction

In an inter partes review, claim terms in an unexpired patent are given

their broadest reasonable construction in light of the specification of the

patent in which they appear. 37 C.F.R. § 42.100(b); see also Cuozzo

Speed Techs. LLC v. Lee, 136 S. Ct. 2131, 2144-46 (2016). Underthe

broadest reasonable construction standard, claim terms are given their

ordinary and customary meaning, as would be understood by oneof ordinary

3 Although Patent Ownerputs forth evidence of objective indicia of
non-obviousness (PO Resp. 54-66), we need not reach this evidence based
on our disposition below.

11
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skill in the art in the context of the entire patent disclosure. Jn re Translogic

Tech., Inc., 504 F.3d 1249, 1257 (Fed. Cir. 2007).

Tanner Graph

For purposesofourInstitution Decision, we adopted the construction

for “Tanner graph”set forth in a prior Board decision concerning the

032 patent and for which Petitioner supports the application of the same
construction in the present case. Inst. Dec. 9-10 (quoting IPR2015-00060,

Paper 18, 12-14; citing Pet. 264). The prior construction was specifically

addressing the Tanner graph of claim 18, but is equally applicable to claim

11, at issue in this case, because the Tannergraphis the samein both claims.

See Ex. 1004 ¢ 99 (Dr. Davis); Ex. 2001 4 20 (Dr. Tanner); Tr. 49:18—21,

62:10—13. That construction is as follows:

[1] a graph representing an [irregular*® repeat accumulate] IRA
code asa set of parity checks where every messagebitis

* Petitioner contends thatthis construction is the broadest reasonable

interpretation, yet is narrower than that adopted by the District Court in
Caltech v. Hughes Communications Inc., No. 2:13-cv-07245 (C.D.Cal.)
because the court’s construction did not include the constraint regarding
parity bit determination (constraint [3]). Pet. 26 (citing Ex. 1013).
Petitioner contendsthat the difference has no substantive effect on the issues

before us. See Tr. 34:16-35:2.

> The Board,in the prior decision regarding the ’032 patent, adopted a
construction where, “[i]n the context of the °032 patent specification,...
‘irregular’ refers to the notion that different message bits or groups of
message bits contribute to different numbers ofparity bits.”
IPR2015-00060, Paper 18, 12 (Decision denying institution); see also
Pet. 24 (advocating the adoption of that construction in this case); PO
Resp. 14 (citing Ex. 2004 69 and asserting: “Caltech does not believe the
term needs to be construed, as the plain and ordinary meaning ofirregular
repetition is clear. That message bits contribute in differing numbers to
parity bits is made clear in the claim language.”).

12
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repeated, at least two different subsets of message bits are
repeated a different numberof times, and

[2] check nodes, randomly connected to the repeated message
bits, enforce constraints that determine the parity bits[, and]...

[3] a parity bit is determined as a function of both information
bits and other parity bits as shown by the configuration of nodes
and edges of the Tanner graph.

Inst. Dec. 9-10.

Patent Ownerdoes not express disagreement with the construction but

contendsthat the term “Tanner graph” need not be construed because,inter

alia, a person ofordinary skill in the art “would have readily understood

how to encode bits according to the Tanner graph in the claims and in view

of the specification.” PO Resp. 16; see also Ex. 2004 { 73 (Dr.

Mitzenmachernot disagreeing with any aspect of the construction but

opining that: “[T]here is no need to ‘construe’ the graph. Any person of

ordinary skill could readily comprehend what the graph requires in terms of

an encoder or a decoder.”).

Regardless as to whether the person of ordinary skill in the art—e.g., a

person with a doctorate in mathematics—would understand the claim, we

find a verbal description of the graph to be helpful. Accordingly, we again

adopt that prior construction for purposes of analyzing Petitioner’s

challenges before us in this case.

On this record and for purposes of deciding the dispositive issues

before us, we determine that no other claim terms require express

construction.

13
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D. The Alleged Obviousness over Ping, MacKay, and Divsalar

Petitioner alleges that independent claim 11 and dependentclaims 12,

and 14-16 of the ’032 patent would have been obvious over Ping, MacKay,

and Divsalar. See Pet. 39-57 (addressing independent claim 11).

Petitioner asserts that Ping discloses muchofthe subject matter of

independent claim 11, but maintains that Ping’s outer coderis regular.

Pet. 41; see also id. at 51. Petitioner relies on MacKay for the teaching of

irregularity, id. at 39, 41, and relies on Divsalar for the teaching of repetition

“if Ping standing alone is not understood to teach, or render obvious,

repeating information bits,” id. at 44. Patent Ownerargues, inter alia, that

the Petition presents a flawed reason to modify Ping in light of MacKay. PO

Resp. 2-3.

1. Ping (Ex. 1003)

Pingis an article directed to “[a] semi-random approachto low

density parity check [LDPC] code design.” Ex. 1003, 38. In this approach,

“only part of [parity check matrix] H is generated randomly, and the

remaining part is deterministic,” which “achieve[s] essentially the same

performance as the standard LDPC encoding method with significantly

reduced complexity.” Jd. The size of matrix H is (n—-k) x n wherekis the

information length and 7is the coded length. 7d. A codewordc is

decomposed “as ¢ = [p, d]‘, where p and d contain the parity and

information bits, respectively.” Jd. Parity check matrix H can be

decomposedinto twoparts corresponding to p and d as “H = [H?, H‘].” Jd.

H?is defined as follows:

14
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1 0

ye=(1 1

0 11

Id. H" is created suchthatit “has a column weight of t and a row weight of

kt/(n-k) (the weight of a vector is the number of 1s amongits elements),”id.,

such that

d d d d
el hoo hts eee At,

d d d da
hoy ho h33 mee hor

d — d d d d
H _ hz h32 h33 eee hk

d d d d
hn-K1 hn-k2 hn-k3 oe hn-kk

Ex. 1004 4 74.° For each sub-block of H®, there is exactly “one element 1

per column and kt/(n-k) 1s per row.” Ex. 1003, 38. This construction

“increase[s] the recurrence distance of each bit in the encoding chain” and

“reduces the correlation during the decoding process.” Id.

Parity bits “p = {p,} can easily be calculated from a given d = {d,}”

using the following expressions:

Pi = y; hg; d; and pj; =pj-1+ > hi d; (mod 2)
J j

Ex. 1003, 38 (equation (4)).’

® This particular representation of H‘ is taken from Dr. Davis’s testimony.
Patent Owner’s description of H® is found at page 8 ofits Response.
7 The reference to “mod 2”refers to modulo-2 addition. Modulo-2 addition

correspondsto the exclusive-OR (XORor @)logical operation, which is

15

Page 233 of 491



Page 234 of 491

IPR2017-00700

Patent 7,421,032 B2

2. MacKay (Ex. 1002)

MacKayis a paper related to Gallager codes based on irregular

graphs, which are “low-density parity check codes whose performanceis

closest to the Shannon limit.” Ex. 1002, 1449. According to MacKay,

“[t]he best known binary Gallager codes are irregular codes whoseparity

check matrices have nonuniform weight per column.” Jd. A parity check

matrix that “can be viewedas defining a bipartite graph with ‘bit’ vertices

corresponding to the columnsand‘check’ vertices correspondingto the

rows” where “[e]ach nonzero entry in the matrix corresponds to an edge

connecting a bit to a check.” /d. at 1450. As an example ofan irregular

code in a parity check matrix, MacKay describes a matrix that “has columns

of weight 9 and of weight 3 [and] all rows hav[ing] weight 7.” Jd. at 1451.

3. Divsalar (Ex. 1017)

Divsalar teaches “repeat and accumulate” codes, described as ‘“‘a

simple class of rate 1/q serially Concatenated codes where the outer codeis a

q-fold repetition code and the inner codeis a rate 1 convolutional code with

transfer function 1/(1 + D).” Ex. 1004 4 89 (quoting Ex. 1017, 1 (Abstr.)).

Petitioner relies on Divsalar’s Figure 3, reproduced below.

 
ON xX qN

permucaticon
matrix

Figure 3 of Divsalar describes an encoderfor a (¢N, N) repeat and

accumulate code. Ex. 1017, 5. The numbers abovethe input-outputlines

defined as follows: 0€@0=0, 0@1=1, 1@0=1, and 1€)1=0. See Ex. 1004
q 185.

16
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indicate the length of the corresponding block, and those below the lines

indicate the weight of the block. /d.

4. The Alleged Obviousness of Claim 11

Asdiscussed abovein the context of claim construction, independent

claim 11 contains a Tanner graph havingat least three elements. Petitioner,

in articulating its obviousness challenge of claim 11, relies on the testimony

of Dr. Davis and mapsthe teachingsofthe prior art against those three

elements as well as the expressrecitations of the claim. Pet. 46—57.

Petitioner maintains that Ping teaches the recited “encoder configured

to receive a collection of message bits and encode the messagebits to

generate a collection of parity bits.” Jd. at 46-47 (citing Ex. 1004 FJ 127—

128). Specifically, Petitioner contends that Ping provides equations from

which parity bits p can easily be calculated from information bits d, and that

one ofordinary skill in the art would recognize that “message bits” and

“information bits” are synonymous. Jd.

As for the Tanner graph, Petitioner addresses the three elements but in

an order different than that listed above in the claim construction section,

For the element “(3] a parity bit is determined as a function of both

information bits and other parity bits as shown bythe configuration of nodes

and edges of the Tanner graph,” Petitioner asscrts that Ping teaches a two-

stage, low-density parity-check (LDPC)-accumulate code wherethe value of

one parity bit is used in the calculation of the next parity bit. Jd. at 27, 48—

50; see also id. at 51-52 (maintaining that Ping’s inner coderis an

accumulator). .

The next element of the Tanner graph addressed by Petitioneris “[1] a

graph representing an [irregular repeat accumulate] IRA code as a set of

17
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parity checks where every messagebit is repeated, at least two different

subsets of message bits are repeated a different number of times.” Pet. 50—

54. Petitioner asserts that a particular code may be represented as matrices

or as a Tanner graph, with those being two waysof describing the same

thing, and contends that the proposed combination would have been

understood by oneof ordinary skill in the art to correspond to the claimed

Tanner graph. Jd. at 52-54.

Petitioner contendsthat, “[i]n Ping’s H® matrix, every column

correspondsto an informationbit (d;) and every row correspondsto a

summation (¥; hi. d,)” and that oneofordinary skill in the art would have
understood that the summations are computedas the first stage of computing

the parity bits in Ping. Jd. at 31,32. According to Petitioner, “Ping’s outer

LDPC codeis regular because each column in Ping’s generator matrix H®

contains the same numberof1s — exactly ‘?’ 1s,” and notesthat “Ping thus

states that matrix ‘Ha has a column weight of t....’” Jd. at 41 (quoting

Ex. 1003, 38). Petitioner cites MacKay for teaching that “[t]he best known

binary Gallager codes are irregular codes whose parity check matrices have

nonuniform weight per column.” Jd. at 41 (quoting Ex. 1102, 1449)

(emphasis in original); see also Pet. Reply 3 (citing Ex. 1065 (Frey Decl.)

4{§| 20-24) (“MacKayalso teaches that codes with such parity check

matrices, i.e., matrices with uneven column weights, can outperform their

regular counterparts.”).

Petitioner reasonsthat, “[b]ecause MacKayteachesthat irregular

codes perform better than regular codes, one of ordinary skill would have

been motivated to incorporate irregularity into Ping.” Pet. at 41. Petitioner

proposes modifying Ping’s H@ matrix (or outer coder), which Petitioner

18
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characterizes as regular, and contendsthat one of ordinary skill in the art

would have made this modification to improve the performance of Ping’s

code. Pet. 41; Pet. Reply 4. Specifically, Petitioner maintains:

It would have been straightforward for a person of ordinary
skill to change Ping’s generator H‘ matrix such thatnotall
columns had the same weight — e.g., setting some columnsto
weight 9 and others to weight 3, as taught by MacKay.
(Ex. 1002, p. 1451.) This change would result in some
information bits contributing to more outer LDPC parity bits
than others, and would have made Ping’s outer LDPC code
irregular. ... Moreover, MacKay’s teaching that the best
performing LDPC codesare irregular would also have made
this modification obvious (and desirable) to try. (Ex. 1002,
pp. 1449, 1454, “The excellent performance ofirregular
Gallager codes is the motivation for this paper....”) (Ex. 1004,
116.)

Pet. 42. According to Petitioner, a person of ordinary skill would not have

been motivated to modify H? because “‘it has only a single form and because

doing so would have complicated a simple encoder.” Pet. Reply 8. Thus,

Petitioner contends that the person of ordinary skill “who wanted to obtain

the benefit of MacKay’s irregularity in Ping would have had only one

option—to incorporate MacKay’s irregularity into H®.” Jd.

Petitioner further contendsthat, “even if Ping standing aloneis not

understoodto teach, or render obvious, repeating information bits, doing so

would have been obviousin view of Divsalar’s explicit teaching of repeating

bits.” Pet. 44. Petitioner also argues that “[o]ne of ordinary skill would

have been further motivated to implement Ping using the repeater of

Divsalar because this implementation would be both cost-effective and easy

to build,” and that the similarities between Ping and Divsalar provide

additional motivation to combine the references teachings. Id. at 44-45.

19
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Thus, argues Petitioner, the combination of Ping, MacKay, and

Divsalar teaches an irregular repeat accumulate code where message bits are

repeated and at least two different subsets of messagebits are repeated a

different numberof times. /d. at 52 (citing Ex. 1004 ¥ 139).

Lastly, Petitioner contends that Ping teaches the Tanner graph

requirement of “[2] check nodes, randomly connected to the repeated

messagebits, [which] enforce constraints that determine the parity bits.” Jd.

at 54-57. Petitioner points to Ping’s Equation (4)

Pi = Pi-1 +) ag d;
j

as teaching check nodesconstraining the relationship between information

bits and parity bits. /d. at 54-56. Petitioner further maintains that Ping,

using Divsalar’s repetition, teaches that the check nodes are randomly

connected to repeated message bits. Jd. at 56-57.

Patent Ownerdisputes, inter alia, Petitioner’s rationale for combining

Ping and MacKay—which underlies the overall combination of Ping,

MacKay, and Divsalar—on a numberof bases. See PO Resp. 17-18

(summarizing eight arguments regarding Petitioner’s Ground 1), 26. Patent

Ownerargues that Ping’s parity check matrix H is already irregular as

defined by MacKay. See id. at 26-30. According to Patent Owner, “Ping’s

parity-check matrix has three different column weights (¢, 2, and 1), and two

different row weights (kt/(n-k)+1 and kt/(n-k)+2).” Id. at 28 (citing

Ex. 2033, 231:11-14); see also Ex. 2004 4 92 (same). As such, Patent

Ownerargues “Ping’s parity-check matrix is actually even more ‘irregular’

than MacKay’s irregular codes,”so ordinarily skilled artisans “would not

have been motivated by MacKay’s teachingsthatirregular codes are an

20
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improvementover regular codes.” PO Resp. 28-29 (citing Ex. 2004 ff 94,

95, and 97-99).

Patent Owneralso highlights that Petitioner’s proposed modifications

relate only to a portion of Ping’s parity check matrix H, namely, sub-matrix

H‘. See id. at 29-30; see also Ex. 2004 J 96. Patent Owner argues

“MacKay does not even consider modifying submatrices, much less teach

that there may be benefits to try.” PO Resp. 31. According to Patent

Owner, “MacKay teachesthat irregular parity-check matrices as a whole

may define better codes than regular parity-check matrices as a whole—it

does not teach any improvement from making a submatrix within a parity-

check matrix irregular, or from using any other type of irregular matrix (e.g.,

irregular generator matrices).” Jd. at 30. Patent Owner argues MacKay does

not “suggest that additional irregularity should be applied to individual

portions when the overall parity-check matrix is already irregular.” Id.

(citing Ex. 2004 ¥] 96-99) (footnote omitted).

Patent Ownerfurther argues that Petitioner has not established that an

ordinarily skilled artisan would have reasonably expected success from the

proposed modification of Ping in light of MacKay. See PO Resp. 44-49.

Patent Ownerargues“the petition does not even attempt to analyze a

reasonable expectation of success, and for that reason,il is incurably

deficient.” Jd. at 44. As further evidence ofthe lack of anticipated success,

Patent Owner emphasizes that constructing error-correction codes “was a

highly unpredictable endeavor’ that was subject to “extensive trial-and-error

and experimentation to determine whether new codesled to an

improvement.” /d. at 4 (citing Ex. 2004 4 46); see also id. at 45 (citing

Ex, 2004 Jf 126-128; Ex. 2033, 256:21-257:12).

21
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Weare persuaded by Patent Owner’s arguments. We agree with

Patent Owner (see PO Resp. 30-31 & n.7) that, although Petitioner may

explain how to modify Ping’s H¢ sub-matrix in light of MacKay,it does not

address why such anordinarily skilled artisan would have donethis. Nor

does Petitioner establish that such an artisan reasonably would have

expected success from the modification. Based on the entire trial record, we

determine that Petitioner has not established a persuasiverationale for

modifying Ping in light of MacKayasasserted by Petitioner. Petitioner’s

additional reliance on Divsalar does not remedy this fundamental flaw in the

articulated combination. See Pet. 44 (relying on Divsalar for the teaching of

repeating information bits if Ping is not understood to teach this aspect).

Petitioner’s unpatentability contentions presuppose that an ordinarily

skilled artisan would seek to modify a sub-matrix in Ping in light of

MacKay. See Pet. Reply 7 (“Caltech’s comparison of Ping’s H matrix to

MacKay’s is improper. .. . The proper comparison is between Ping’s H*

matrix ... and MacKay’s matrix.”). Yet even if MacKaytouts

improvements from irregularity in a parity check matrix (e.g., Ping’s matrix

H), MacKaydoesnot suggest that these improvements would have been

applicable to portions of a parity check matrix (e.g., Ping’s sub-matrix H®).

To reach its proposed modification, Petitioner characterizes Ping’s sub-

matrix H¢ as a generator matrix (or “outer coder”) and Ping’s sub-matrix H?

as merely an accumulator(or “inner coder”). Pet. 27, 42; Pet. Reply 10-13.

Weagree with Patent Owner (see PO Resp. 37), however, that Petitioner

does not explain adequately why labeling sub-matrix H® as a generator

matrix supports the proposed modification of H* based on MacKay. Indeed,

this label does not explain why an ordinarily skilled artisan considering

22
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MacKay would have chosen to modify H¢ or any other portion of parity

check matrix H.

Petitioner’s further contentions also are not persuasive. Specifically,

Petitioner contends HP is an accumulator with onlyasingle, fixed form, so

an ordinarily skilled artisan would not have been motivated to modify H?

because “doing so would have complicated a simple encoder.” Pet.

Reply 7-8, 14. Yet this rationalization belies the fact that Ping also

specifically defines a structure for sub-matrix H°, which simplifies a portion

of the parity check matrix. According to Dr. Mitzenmacher, “the constraints

on H‘,includingits regularity, were a deliberate design decision that

contributes to the improved performance of Ping’s code over fully random

LDPC codes—it is a fundamental part of its code.” Ex. 2004 4 104. Thus,

choosing to modify any portion of Ping’s matrix would have broken

constraints in Ping that were intended to simplify encoding. See Ex. 1003,

38 (Ping describing the disclosed approach as a “new method[that] can

achieve essentially the same performanceas the standard LDPC encoding

method with significantly reduced complexity”). This is a strong indication

that an ordinarily skilled artisan would not have been motivated to reach

within Ping’s parity check matrix H and modify a sub-matrix.

Wealso agree with Patent Ownerthat Ping’s parity check matrix H is

already “irregular,” which underminesPetitioner’s stated motivation for

modifying Ping in view of MacKay. See PO Resp. 26-31. Citing

Dr. Mitzenmacher, Patent Ownerestablishes that Ping’s matrix H has three

different column weights (¢, 2, and 1). Jd. at 27-28; Ex. 2004 {f 91-92; see

also Ex. 2033, 231:11-14 (Dr. Davis acknowledging that Ping’s parity check

matrix H has “different weights for the columns”). We accept this as
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evidence of “irregularity” based on Petitioner’s own acknowledgmentthat

“irregularity” is associated with “uneven column weights.” See Pet.

Reply 13. Petitioner does not contest that Ping’s parity check matrix H is

irregular; rather, Petitioner contends that the appropriate comparisonis

between MacKay’s parity check matrix and Ping’s sub-matrix H*. Pet.

Reply 7. But MacKayis silent on the concept of sub-matrices, so

Petitioner’s association of MacKay’s teaching with sub-matrix H® is notapt.

Instead, we agree with Patent Ownerthat “MacKay’s teachings are only

applicable to full parity check matrices.” PO Resp. 17. Thus, the record

does not establish that an ordinarily skilled artisan would have sought to add

irregularity to Ping’s parity check matrix H—oradditional irregularity to a

sub-matrix of H, such as H’—becauseHitself is already irregular.

Finally, we agree with Patent Ownerthat the Petition is silent on

whether a person of ordinary skill in the art would have expected successin

combining MacKay with Ping. Although Petitioner cites an alleged

“straightforward modification of Ping’s H4 matrix”at page 42 of the Petition

as supporting the expectation of success (Pet. Reply 14), the cited passage

only describes the proposed modification, rather than addressing whether an

ordinarily skilled artisan would have anticipated success from the

modification. See Pet. 42. In addition, Petitioner’s argumentthat an

ordinarily skilled artisan “would have needed no more specificity to attempt

to use MacKay’s irregularity in Ping” (Pet. Reply 14) only underscoresthe

lack of evidencein the Petition regarding anticipated success.

Perhaps sensing this deficiency in the Petition, Petitioner introduces

new testimony and a new simulation from Dr. Frey with its Reply in which

Dr. Frey allegedly “demonstrate[s] the ease with which a [person of ordinary
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skill in the art] could have added MacKay’s irregularity to Ping.” Ex. 1065

442. According to Petitioner, the results of the simulation “outperform

Ping’s original code” and “confirm that a [person of ordinary skill in the art]

would have been motivated to use MacKay’s uneven column weights in

Ping’s H® matrix, and . .. would have had a reasonable expectation of

success when doing so.” Pet. Reply 16-17. Yet, even if we were to deem

the testimony and simulation to be within the proper scope ofa reply brief,®

they do not support a reasonable expectation of success at the time ofthe

invention. We agree with Patent Ownerthat “[i]t is irrelevant what Dr. Frey

claims he could do in the year 2018 when armed with Caltech’s disclosures,

[the named-inventor’s] original coding work, contemporary resources(e.g.,

Matlab), and some 18 years of post-filing date knowledge.” PO

Sur-Reply 7. Because this evidenceis nottied to the state of the art at the

time of the invention, it is not probative of anticipated success. See

Millennium Pharm., Inc. v. Sandoz Inc., 862 F.3d 1356, 1367 (Fed. Cir.

2017) (quoting Interconnect Planning Corp. v. Feil, 774 F.2d 1132, 1138

(Fed, Cir, 1985)) (“Those charged with determining compliance with
35 U.S.C. § 103 are required to place themselves in the minds of those of

ordinary skill in the relevantart at the time the invention was made, to

determine whether that which is now plainly at hand would have been

obviousat such earlier time.” (emphasis added)).

Furthermore, as part of our obviousness analysis, we are charged to

consider “the scope and content of the prior art.” See Graham, 383 U.S.

8 We need notreachthis issue, because we do notrely on this evidence in a
manner adverse to Patent Owner. See also infra § II.F. (dismissing Patent
Owner’s Motion to Exclude as moot on the same basis).
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at 17-18. One important aspect oftheart in this caseis the relative

unpredictability of developing error-correction codes. See PO Resp. 45

(citing Ex. 2004 J 126-128; Ex. 2033, 256:21—257:12) (“New codes

appeared from unexpected sources, and developing the precise parameters

that could lead to incremental improvements often took a significant amount

of time and experimentation.”). In its Reply, Petitioner embraces the notion

of unpredictability as supporting its combination; Petitioner contendsthat

“rigorous mathematical analysis of codesis difficult, and, as a result,

[persons of ordinary skill in the art] routinely develop codes by

experimentation.” Pet. Reply 14. Petitioner further contends that “running

experimental tests on a version of Ping that incorporated MacKay’s

irregularity would have beenroutine[,] . . . [and] the modifications suggested

by MacKay would have been straightforward and would have taken very

little time to implement.” Jd.

Yet we do not agree with Petitioner that the need to run experiments

in an unpredictable field, such as error-correction coding, indicates anything

about whether such experiments ultimately would have been successful at

the time of the invention. Importantly, “[u]npredictability of results equates

more with nonobviousnessrather than obviousness, whereas that whichis

predictable is more likely to be obvious.” Honeywell Int’l Inc. v. Mexichem

Amanco Holding S.A., 865 F.3d 1348, 1356 (Fed. Cir. 2017). In the absence

of any argument rootedin the Petition directing us to evidence that

substantiates a reasonable expectation of success, Petitioner’s reliance on a

known need for experimentation is not sufficient to support its obviousness
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rationale.’ See Arctic Cat Inc. v. Bombardier Recreational Prod. Inc., 876

F.3d 1350, 1360-61 (Fed. Cir. 2017) (“[W]here a party argues a skilled

artisan would have been motivated to combinereferences, it must show the

artisan would have had a reasonable expectation of success from doing so.”

(internal quotation omitted)).

For these reasons, we are not persuadedthat an ordinarily skilled

artisan would have been motivated to combine the teachings of Ping and

MacKayin the mannersuggested by Petitioner. Petitioner’s reliance on

Divsalar’s teachings in the proposed combination does not remedythis

underlying flaw. Thus, we determine Petitioner has not shown by a

preponderance ofthe evidence that claim 11 would have been obvious over

the combination of Ping, MacKay, and Divsalar.

Petitioner relies on the same deficient rationale for combining Ping

and MacKaywith respect to its analysis for dependent claims 12 and 14~16.

See, e.g., Pet. 60-61, 63-64. Thus, wealso determine Petitioner has not

shown bya preponderance of the evidence that claims 12 and 14—16 would

have been obvious over the combination of Ping, MacKay, and Divsalar.

’ Notably, Petitioner does not contendthat its proposed combination should
be analyzed under obvious-to-try case law. Tr. 15:24—16:4 (Petitioner
acknowledging that it was not putting forth an obvious-to-try argument).
Nor could Petitioner, because Petitioner does not develop an obvious-to-try
theory. Specifically, Petitioner does not establish that the prior art directs
which parametersto try and/or guides an inventor toward a particular
solution. See Bayer Schering Pharma AGv. Barr Labs., Inc., 575 F.3d
1341, 1347 (Fed. Cir. 2009).
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E. The Alleged Obviousness ofClaim 13 over Ping, MacKay, Divsalar, and
Luby97

Dependent claim 13 specifies that the encoder comprises a low

density generator matrix (LDGM)coder and an accumulator. Ex. 1001,

9:38-45. The LDGMcoderis “configured to perform an irregular repeat on

message bits havingafirst sequence in a source data stream.” Jd. at 9:39—

41. Luby97 (Ex. 1008) describes “randomized constructionsof linear-time

encodable and decodable codes that can transmit over lossy channels at rates

extremely close to capacity.” Ex. 1008, 150 (Abstr.). Luby97 also describes

receiving data to be encoded in a stream of data symbols, such as bits, where

the “stream ofdata symbols [] is partitioned and transmitted in logical units

of blocks.” Jd. (emphasis added, footnote omitted). Petitioner relies on

Luby97for the teachings of receiving messagebits in a stream (Pet. 66, 69),

but does not rely on Luby97 in a mannerthat cures the defects of the Ping-

MacKay-Divsalar combination discussed above (see Pet. 65 (“As explained

above for Ground 1, one of ordinary skill would have been motivated to use

MacKay’s irregularity and Divsalar’s repetition in Ping.”’); id. at 67 (“As

explained above, the combination of Ping in view of MacKay and Divsalar

discloses every claim limitation of claim 11.”).

Accordingly, we determine Petitioner has not shown by a

preponderance of the evidence that claim 13 would have been obvious over

the combination of Ping, MacKay, Divsalar, and Luby97.

F. Patent Owner’s Motion to Exclude

Patent Owner movesto exclude Exhibits 1006, 1018, 1019, 1024,

1029-1049, 1057-1061, 1065, 1067, 1068, 1071, 1072 and portions of

Exhibits 2038 and 2039. Paper 52, 1. Patent Owner’s motion is dismissed
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as moot with respect to these exhibits, as we do not rely on them in a manner

adverse to Patent Owner.

G. Patent Owner’s Motionfor Sanctions

Patent Ownerrequests sanctions against Petitioner for allegedly

failing to stay within the proper scope of cross-examination during the

deposition of Dr. Mitzenmacherand Dr. Divsalar. Paper 42, 1.!°

Specifically, Patent Owner details questioning of Dr. Mitzenmacherthat

allegedly “ventured into various topics beyond the scope of the witness’

direct testimony.” Jd. at 7-9. For example, Patent Ownercites “extensive

questioning regarding Tanner graphs and figures newly created by

Petitioner’s lawyers, but absent from any petition materials or the witness’

direct testimony.” Jd. at 8. Similarly, Patent Ownerasserts that Dr. Divsalar

was questioned regarding subject matter not discussed in his declaration

including the Allerton Conference, Tanner graphs, and certain references.

Id. at 3-7. As sanctions, Patent Ownerasksus to: (1) strike the out-of-

scope testimonyelicited by Petitioner; (2) hold the direct testimony of

Dr. Mitzcnmachcrand Dr. Divsalar to be facts established in this

proceeding; and (3) impose “reasonable compensatory expenses, including

attorney fees, for costs reasonably related to excessive questioning and

deposition time.” /d. at 9-10.

Petitioner contends that “each question posed by Petitioner during

Dr. Mitzenmacher’s deposition pertained directly to topics and opinions in

his declaration.” Paper 47, 5. Regarding the Tanner graphsand figures,

'0 Although Patent Ownercites primarily to Exhibit 1064 as the transcript of
Dr. Divsalar’s deposition, the pertinent exhibit in this case is Exhibit 2039.
See Paper 42, 4.
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Petitioner contends these were properly served upon Petitioner at

Dr. Mitzenmacher’s deposition in accordance with 37 C.F.R. § 42.53(£)(3).

Id. at 6. According to Petitioner, Patent Owner’s proposed sanctions are

unwarranted, particularly because Patent Ownersuffered no harm. /d. at 7—

8.

The “Board may impose a sanction against a party for misconduct.”

37 C.F.R. § 42.12(a); see also 35 U.S.C. § 316(a)(6) (requiring regulations

prescribing sanctions). As the moving party, Patent Ownerhas the burdento

persuade the Board that sanctions are warranted. See 37 C.F.R. § 42.20(c).

In general, a motion for sanctions should address three factors: (1) whether a

party has performed conduct that warrants sanctions; (ii) whether the

movingparty has suffered harm from that conduct; and(iii) whether the

sanctions requested are proportionate to the harm suffered by the moving

party. See Square, Inc. v. Think Comput. Corp., Case CBM2014-00159,slip

op. at 2 (PTAB Nov.27, 2015) (Paper 48) (citing Ecclesiastes 9:10-11-12,

Inc. v. LMC Holding Co., 497 F.3d 1135, 1143 (10th Cir. 2007)).

Having reviewed the relevant portions of Dr. Mitzenmacher’s

deposition, we agree with Petitioner that sanctions are not warranted.

Petitioner’s attempts to elicit testimony regarding the Tanner graphs and

figures, while inartful, did not rise to the level of sanctionable conduct

because they were reasonably related to Dr. Mitzenmacher’sdirect

testimony.

Asto Dr. Divsalar, Patent Owner characterizes his direct testimony

(Ex. 2031) as merely taking the form of “a short declaration addressing only

a few discrete points relating specifically to the Divsalar reference.”

Paper 42, 3. Patent Owner contendsPetitioner’s questions about the
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Allerton Conference, Tanner Graphs, and certain other references went
beyond the “limited scope of Dr. Divsalar’s 16-page declaration.” Jd. at 3—

7.

Petitioner cites certain direct testimony from Dr. Divsalar regarding

the perspective of a person of ordinary skill in the art, Tanner graphs, and

certain “contemporaneousliterature” and contends that it was permissible to

question Dr. Divsalar at the deposition about the foundation and validity of

his opinions on these topics. Paper 47, 3-4 (quoting Ex. 2031 § 10 and

citing Ex. 2031 Ff 9-11, 26, 28-30, and 33-36). Petitioner further contends

that “in his declaration, Dr. Divsalar discussed having submitted a paper‘in

connection with the Allerton conference in 1998” [and] Petitioner thus

properly asked questions about what ‘in connection with the Allerton

conference’ means.” Paper 47, 3 (citing Ex. 2031 4 19).

Weagain agree with Petitioner that sanctions concerning the

deposition of Dr. Divsalar are not warranted. In fact, Patent Owner

acknowledges that Dr. Divsalar offered opinion testimony going to the heart

of the dispute in this case. Paper 42, 3. In that respect, Patent Ownerstates:

Dr. Divsalar expressed his view that modifying an RA [repeat-
accumulate] code to includeirregular repetition of information
bits would not makesense on the basis that it would add

unnecessary difficulty and complexity at odds with the stated
objective in the paper, with no expectation of a corresponding
benefit. [Ex. 2031 (Divsalar Declaration)] at {J 33-36.
Dr. Divsalar was also asked to address the hypothetical
modification suggested by Petitioner, which he explained was
nonsensical and at odds with a key conclusion in the Divsalar
paper. Id. at J 37.

Id.; see also Ex. 2031 | 9 (Dr. Divsalar, under the heading “Summary of

Opinions,”testifying: “I do not believe it would have beentrivial or obvious
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to modify RA codes by making them ‘irregular’ in order to arrive at IRA

codes, nor would a person of ordinary skill in the art be motivated to make

such a modification.”). In light of this, we are persuaded by Petitioner that

its questions were reasonably related to Dr. Divsalar’s direct testimony—

including the opinion testimony—and were not so far afield as to warrant
sanctions.

Furthermore, we agree with Petitioner that Patent Owner suffered no

harm with respect to the depositions of Dr. Mitzenmacher and Dr. Divsalar,

particularly in light of our disposition of the challenged claims. For these

reasons, we deny Patent Owner’s motion for sanctions.

Il. CONCLUSION

Petitioner has not demonstrated by a preponderance of the evidence

that claims 11, 12, and 14-16 of the 032 patent are unpatentable as obvious

over Ping, MacKay, and Divsalar, and has not demonstrated by a

preponderance ofthe evidence that claim 13 is unpatentable as obvious over

the combination of Ping, MacKay, Divsalar, and Luby97.

IV. ORDER

For the foregoing reasons,it is

ORDEREDthat claims 11-16 of the ’032 patent have not been proven

to be unpatentable;

FURTHER ORDEREDthat Patent Owner’s Motion to Excludeis

dismissed as moot;

FURTHER ORDEREDthat Patent Owner’s Motion for Sanctionsis

denied; and
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KURTHER ORDEREDthat, becausethis is a Final Written Decision,

parties to the proceeding seeking judicial review of the decision must

comply with the notice and service requirements of 37 C.F.R. § 90.2.
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UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

~ APPLE INC.,
Petitioner,

Vv.

CALIFORNIA INSTITUTE OF TECHNOLOGY,
Patent Owner.

Case IPR2017-00728

Patent 7,421,032 B2

Before KEN B. BARRETT, TREVOR M.JEFFERSON,and
JOHN A. HUDALLA,Administrative Patent Judges.

BARRETT,Administrative Patent Judge.

DECISION '

Institution of Inter Partes Review ;
37 CFR. § 42.108
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I. INTRODUCTION

A. Background and Summary

AppleInc. (“Petitioner”) filed a Petition requesting inter partes
review of US. Patent No. 7,421,032 B2, issued September 2, 2008
(“the 032 patent,” Ex. 1201). Paper 5 (“Pet.”). ThePetition challenges the

patentability of claims 18-23 of the ’032 patent on the ground of

obviousness under 35 U.S.C. § 103. California Institute of Technology |
(“Patent Owner’’) filed a Preliminary Responseto the Petition. Paper 13
(“Prelim. Resp.”).

Aninter partes review may not beinstituted “unless . . . the

information presented in the petition . . . shows that there is a reasonable

likelihood that the petitioner would prevail with respect to at least 1 of the

claims challengedin the petition.” 35 U.S.C. § 314(a). Having considered

the arguments and evidence presented by Petitioner and Patent Owner, we

determine that Petitioner has demonstrated a reasonable likelihoodthatit

would prevail in establishing the unpatentability of challenged claims 18-23

of the ’032 patent.

B. Related Proceedings

Oneor both parties identify, as matters involving orrelated to the

°032 patent, Cal. Inst. ofTech. v. Broadcom Ltd., No. 2:16-cv-03714 (C.D.

Cal. filed May 26, 2016) and Cal. Inst. of Tech. v. Hughes Comme ’ns, Inc.,

2:13-cv-07245 (C.D.Cal. filed Oct. 1, 2013), and Patent Trial and Appeal

Board cases IPR2015-00059, IPR2015-00060, IPR2015-00061, IPR 2015-

00067, IPR2015-00068, IPR2015-00081, IPR2017-00210, IPR2017-00211,

IPR2017-00219, IPR2017-00297, IPR2017-00423, IPR2017-00700, and

IPR2017-00701. Pet. 3, Paper 7.
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C. The ’032 Patent

The ’032 patentis titled “Serial Concatenation of Interleaved

Convolutional Codes Forming Turbo-Like Codes.” The 032 patent
explains someof the prior art with reference to its Figure 1, reproduced
below.

100~

160

DECODE1

162

DECODE 2

Figure 1 is a schematic diagramofa prior “turbo code” system. Ex. 1201,

 
 

2:16-17. The ’032 patent specification describes Figure ] as follows:
A block of k information bits is input directly to a first

coder 102. Akbit interleaver 106 also receives the k bits and

interleaves them prior to applying them to a second coder 104.
The second coder produces an output that has morebits than its
input, thatis, it is a coder with rate that is less than 1. The coders
102, 104 are typically recursive convolutional coders.

Three different items are sent over the channel 150: the

original k bits, first encoded bits 110, and second encodedbits
112. At the decoding end, two decoders are used:afirst
constituent decoder 160 and a second constituent decoder 162.

Each receives both the original k bits, and one of the encoded
portions 110, 112. Each decoder sends likelihood estimates of
the decodedbits to the other decoders. The estimates are used to

decode the uncoded information bits as corrupted by the noisy
channel.

Id. at 1:41—-56.
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A coder 200, according to a first embodimentof the invention,is

described with respect to Figure 2, reproduced below.

200~

 
Figure 2 of the ’032 patent is a schematic diagram of coder 200.

The coder 200 may include an outer coder 202, an
-interleaver 204, and inner coder 206.... The outer coder 202
receives the uncoded data The data may be palilioned into
blocks of fixed size, say k bits. The outer coder may be an (n,k)
binary linear block coder, where n>k. The coder accepts as input
a block u of k data bits and produces an output block v of n data
bits. The mathematical relationship between u and v is v=Tou,
where ‘Ip is an nxk matrix, and the rate!) of the coderis k/n.

The rate of the coder maybeirregular, that is, the value of f
To is not constant, and may differ for sub-blocks of bits in the
data block. In an embodiment, the outer coder 202 is a repeater
that repeats the k bits in a block a numberoftimes q to produce
a block with n bits, where n=qk. Since the repeater has an
irregular output, different bits in the block may be repeated a
different numberof times. For example, a fraction of the bits in
the block may be repeated two times, a fraction of bits may be
repeated three times, and the remainder of bits may be repeated
four times. These fractions define a degree sequence, or degree
profile, of the code.

The inner coder 206 may be a linear rate-1 coder, which
means that the n-bit output block x can be written as x=Tyw,
where T; is a nonsingular nxn matrix. The inner coder 210 can

' We understand that the “rate” of an encoderrefers to the ratio of the

numberof inputbits to the numberofresulting encoded output bits related to
those inputbits. ‘
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. have a rate thatis close to 1, e.g., within 50%, more preferably °
10% and perhaps even more preferably within 1% of1.

Id. at 2:36-65. In an embodiment, the second (“inner’’) encoder 206 is an
accumulator. /d. at 2:66-67 . “Theserial concatenation of the interleaved
irregular repeat code and the accumulate code produces anirregular repeat
and accumulate (IRA) code.” Jd. at 3:30-32. | . ,

Figure 4 of the ’032 patent is reproduced below.

400,

 
Figure 4 showsanalternative embodiment in which the outer encoderis a

low-density gencrator matrix (LDGM). /d. at 3:56-59. LDGM codes have a

“sparse” generator matrix. Jd. at 3:59-60. The IRA code producedis a

serial concatenation of the LDGM codeand the accumulator code. Jd.

at 3:60-62. Nointerleaver(as in the Figure 2 embodiment) is required in the

Figure 4 arrangement because the LDGM provides scrambling otherwise

provided bythe interleaver in the Figure 2 embodiment. Jd. at 3:62-64.

“The set of parity checks may be represented in a bipartite graph,

called the Tanner graph, of the code.” Jd. at 3:33-35. Figure 3, shown

below, depicts such a Tannergraph.
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Figure 3 is described as a Tanner graph for an irregular repeat and

accumulate (IRA) coder. /d. at 2:20-21. The left-most column of nodes,

information nodes 302 (the opencircles), are variable nodes that receive

information bits. The column of nodes(the filled circles) just to the right of

the “RANDOM PERMUTATION”block are check nodes v indicated by

a reference numeral 304. An information bit node connected to two check

nodesrepresents a repeat of 2. An information node connectedto three

check nodes represents a repeat of 3. The nodes (the opencircles) in the

right-most columnare parity bit nodesx, referenced by 306. As shown by

the edges? of the Tanner graph, each parity bit is a function ofits previous

parity bit and is also a function of information bits (edges connect through

2 We understandthat “edges”are the straight lines that connect one node to
another node of a Tanner graph. See Ex. 1201, 3:53—-54.

6
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check nodes and random permutation to information bit nodes). Ex. 1201, -
3:34-55; see also Ex. 1204 § 110 (discussing the relationship between parity

bits in the context of the claimed Tanner graph and the °032 patent’s

specification).

D. Illustrative Claim

Ofthe challenged claims of the ’032 patent, claim 18 is the only

independent claim. The remaining challenged claims depend directly from

claim 18. Claim 18, reproduced below asoriginally issued and before

issuanceofthe Certificate of Correction and with paragraphing added,is

illustrative.

18. A device comprising:

a message passing decoder configured to decode a
received data stream that includes a collection ofparity bits,

the message passing decoder comprising two or more
check/variable nodes ,operating in parallel to receive messages
from neighboring check/variable nodes and send updated
messages to the neighboring variable/check nodes,

wherein the message passing decoder is configured to
decode the received data stream that has been encoded in

accordance with the following Tanner graph:
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Ex. 1201, 9:57-10:42. A Certificate of Correction for the ’032 patent

replaced the labels V;, Ui, and X) from the lower portion of the Tanner

graph in claim 18 with V;, Ux, and X,, respectively. See id. at Certificate of

 

 
 

 

  
 

 

Correction.

E. Applied References

eeaCe Essitsy   Ex. 1202

Ex. 1203

D. J. C. MacKayet al., Comparison ofConstructions of
Irregular Gallager Codes,EEE TRANSACTIONS ON
COMMUNICATIONS, Vol. 47, No. 10, pp. 1449-54, October
1999 (“MacKay”)

L. Ping et al., Low Density Parity Check Codes with Semi-
Random Parity Check Matrix, TEE ELECTRONICS LETTERS,
Vol. 35, No. 1, pp. 38-39, Jan. 7, 1999
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‘Reference " ExhibitiNo.’
M. Lubyet al., Practical Loss-Resilient Codes, Ex. 1208
PROCEEDINGS OF THE TWENTY-NINTH ANNUAL ACM

SYMPOSIUM ON THEORY OF COMPUTING, May 4—6, 1997, at
150-159 (“Luby97”)

D. Divsalar et al., Coding Theoremsfor “Turbo-Like”’ Ex. 1217
Codes, PROCEEDINGS OF THE THIRTY-SIXTH ANNUAL
ALLERTON CONFERENCE ON COMMUNICATION, CONTROL,

AND COMPUTING,Sept. 23-25, 1998, at 201—209
(“Divsalar’’).

 
Petitioner also relies on the Declaration of Dr. James A. Davis, dated

January 19, 2017 (Ex. 1204), in support ot its arguments. Patent Owner

relies upon the Declaration of Dr. R. Michael Tanner, dated May 8, 2017
(Ex. 2001), in support of its arguments.

F. Asserted Ground of Unpatentability

Petitioner asserts the following ground of unpatentability:

  
4

Ping, MacKay, Divsalar, and Luby97 § 103(a)

TT. ANALYSIS

A. Claim Construction

In an inter partes review, claim terms in an unexpired patent are given

their broadest reasonable construction in light of the specification of the

patent in which they appear. 37 C.F.R. § 42.100(b); see also Cuozzo

Speed Techs. LLC v. Lee, 136 S. Ct. 2131, 2144-46 (2016). Underthe

broadest reasonable construction standard, claim terms are given their

ordinary and customary meaning, as would be understood by oneofordinary
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skill in the art in the context of the entire patent disclosure. In re Translogic :
Tech., Inc., 504 F.3d 1249, 1257 (Fed. Cir. 2007).

Tanner graph

In a prior decision regarding the ’032 patent, the Board construed the

Tanner graph of claim 18 as follows: *

[1] a graph representing an (irregular? repeat accumulate] IRA
code as a set of parity checks where every message bit is
repeated, at least two different subsets of message bits are
repeated a different numberof times, and

[2] cheek nodes, randomly cunuected to the repeated message
bits, enforce constraints that determine the parity bits[, and]...

[3] a parity bit is determined as a function of both information
bits and other parity bits as shown by the configuration of nodes
and edges of the Tanner graph.

IPR2015-00060, Paper 18, 12-14 (numbering and paragraphing addedfor

clarity).

Petitioner supports the application of the same constructionhere.

Pet. 28-29. Patent Ownercontends “no construction is necessary beyond

observing that in the above Tannergraph,different subsets of messagebits

are repeated a different numberof times.” Prelim. Resp. 5. Patent Owner’s

position correspondsto onlythefirst of the three requirements in the

3 The Board,in the prior decision regarding the ’032 patent, adopted a
construction where, “[i]n the context of the ’032 patent specification,...
‘irregular’ refers to the notion that different message bits or groups of
message bits contribute to different numbersofparity bits.”
IPR2015-00060, Paper 18, 12 (Decision denying institution); see also
Pet. 27-28 (advocating the adoption of that construction in this case);
Prelim. Resp. 5—6 (asserting that the “irregularity” of the Tanner graph of
claim 18 means “different subsets of messagebits are repeated a different
numberof times”).

~ \ 10
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Board’s prior construction. Patent Owner’s proposed construction does not
go far enoughasit does not address the other limitations apparent from the
Tanner Graph.

Weadoptourprior construction for purposes ofthis decision.

B. The Alleged Obviousness of
Claims 18-23 Over Ping, MacKay, Divsalar, and Luby97

Petitioneralleges that claims 18-23 of the ’032 patent would have

been obvious over Ping, MacKay, Divsalar, and Luby97. Pet. 41-73. Patent

CQuwner opposes. Prelim. Resp. 6-21.
Petitioner asserts that Ping discloses muchof the subject matter of

independent claim 18, but maintains that Ping’s outer coderis regular. See

Pet. 41-42; see also id. at 58. Petitioner relies on MacKayfor the teaching

ofirregularity, id. at 41, 43, relies on Divsalar for the teaching of repetition

“if Ping standing aloneis not understood to teach, or render obvious,

repeating information bits,” id. at 46, and relies on Luby97 for the teaching

of receiving a source data stream, id. at 48. Additionally, Petitioner relies on

Divsalar, MacKay, and Luby97 for the teaching that message passing

decoders were well-knownin the art. See Pet. 20, 51-52.

1. Ping (Ex. 1203)

Pingis an article directed to “[a] semi-random approach to low

density parity check [LDPC] code design.” Ex. 1203, 38. In this approach,
“fajn LDPC codeis defined from a randomly generated parity check matrix

H.” Jd. The size of matrix H is (n-k) x n wherekis the information length

and n is the coded length. Jd. A codeword c is decomposed “as ¢ = [p, d]},

where p and d contain the parity and information bits, respectively.” Jd.

Page 263 of 491



Page 264 of 491

IPR2017-00728
Patent 7,421,032 B2

Parity check matrix H can be decomposedinto two parts corresponding to p

and d as “H = [H?, H°].” Jd. H?is defined as follows:

| {)

He =

0 | | . ]

Id. H‘ is created such that it “has a column weight of t and a row weight of

ktl(n—k) (the weight of a vector is the numberof 1s amongits elements),” id.,

such that

“ad d d u
hea ae Rs we Ris

he, hg, AD,
_ d d d d

H¢ — Ry Py Roa oe RS.

d d
heas he eas os Peoe

Ex. 1204 ¥ 74.

Parity bits “p = {pi} can easily be calculated from a given d = {d,}”

using the following expressions:

p= y hid; and p;=Pi-r+ > h2, dj (mod 2)
j j

Ex. 1203, 38 (equation (4)).4

* ‘I'he reterence to “mod 2” refers to modulo-2 addition. Modulo-2 addition

correspondsto the exclusive-OR (XOR or @) logical operation, whichis
defined as follows: 0€@0=0, 0@1=1, 1@0=1, and 1@1=0. See Ex. 1204

q 185.

\ 12
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2. MacKay (Ex. 1202)

MacKayis a paperrelated to Gallager codes based on irregular

graphs, which are “low-density parity check codes whose performanceis

closest to the Shannonlimit.” Ex. 1202, 1449. According to MacKay,

“(t]he best known binary Gallager codes are irregular codes whoseparity

check matrices have nonuniform weight per column.” Jd. A parity check

matrix that “can be viewed as defining a bipartite graph with ‘bit’ vertices

corresponding to the columnsand ‘check’ vertices correspondingto the

rows” where “[e]ach nonzero entry in the matrix corresponds to an edge

connecting a bit toa check.” /d. at 1450. As an example ofan irregular

code in a parity check matrix, MacKay describes a matrix that “has columns

of weight 9 and of weight 3 [and] all rows hav[ing] weight 7.” Jd. at 1451.

3. Divsalar (Ex. 1217)

Divsalar teaches “repeat and accumulate” codes, described as “a

simple class of rate 1/q serially concatenated codes where the outer codeis a

q-fold repetition code and the inner codeis a rate 1 convolutional code with

transfer function 1/(1 + D).” Ex. 1204 § 89 (quoting Ex. 1217, 1 (Abstr.)).

Petitioner relies on Divsalar’s Figure 3, reproduced below.

LENGTH

(WEIGHT } 
an « GN

permutation
matrix

Figure 3 of Divsalar describes an encoderfor a (qN, N) repeat and

accumulate code. Ex. 1217, 5. The numbers abovethe input-outputlines

indicate the length of the corresponding block, and those below thelines

indicate the weight of the block. Jd.
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4. Luby97 (Ex. 1208 )

Luby97 describes “randomized constructionsof linear-time encodable
and decodable codesthat can transmit over lossy channels at rates extremely
close to capacity.” Ex. 1208, 150 (Abstr.). Luby97 describes receiving data

to be encoded in a stream of data symbols, such as bits, where the “stream of

data symbols [] is partitioned and transmitted in logical units of blocks.” Jd.

(emphasis added, footnote omitted),
5. The Alleged Obviousness ofIndependent Claim 18

For reasons discussed below,Petitioner has showna reasonable

likelihood that rt would prevail in establishing unpatentability of

independent claim 18 as obvious over Ping, MacKay, Divsalar, and Luby97.

Asdiscussed abovein the context of claim construction, independent

claim 18 contains a Tanner graph havingat least three elements. Petitioner,

in articulating its obviousness challenge of claim 18, relies on the testimony

of Dr. Davis and mapsthe teachingsofthe priorart against those three -

elements as well as the express recitations of the claim. Pet. 50-64.

Claim 18 recites ““a message passing decoder configured to decode a

received data stream that includes a collection of parity bits.” Petitioner

maintains that Divsalar teaches an encoding device and teaches message

passing decoding. Jd. at 51. Petitioner maintains that MacKay and Luby97

also teach forms of message passing decoding. Jd. at 51-52. Petitioner

reasons that, in light of these teachings and “the fact that one of ordinary

skill would understand message passing algorithmsto be a standard

technique for decoding linear error-correcting codes,” it would have been

obvious to use a message passing decoder to decode the codes of Ping. Id.

at 52 (citing Ex. 1204 ¢ 194); see also id. at 20 (citing Ex. 1204 { 62)

14
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(Petitioner asserting that a message passing decoder was a well-known type

of decoder). Petitioner points to Luby97’s teaching of receiving, in streams,

data to be encodedandasserts that the sequence of blocks of symbols

‘transmitted by the encoder of Luby97 constitutes a stream. Jd. at 48-49.
Petitioner asserts that it would have been obviousto use, for Ping’s codes, a
decoder that can receive encodedbits in a stream where the encoderthat

encodedthose bits outputs them in a stream. Jd. at 49-50, 52-53; see

Ex. 1204 ff 195-200.

Claim 18 next recites “the message passing decoder comprising two

or more check/variable nodes operating in parallel to receive messages from

neighboring check/variable nodes and send updated messagesto the

neighboring variable/check nodes.” Relying, inter alia, on the testimony of

Dr. Davis, Petitioner contends that such a parallel operation would have

been obvious because message passing decoding works by passing messages

back and forth between variable nodes and check nodesaccording to a

Tanner graph. Pet. 23-24, 53-54; Ex. 1204 {J 68, 201-203.

Asfor the Tanner graph of claim 18, Petitioner addresses the three

elements but in an order different than that listed above in the claim

construction section. For the element “[3] a parity bit is determined as a

function of both information bits and other parity bits as shown by the

configuration of nodes and edges of the Tanner graph,”Petitioner asserts

that Ping teaches a two-stage, low-density parity-check (LDPC)-accumulate

code wherethe value of one parity bit is used in the calculation of the next

parity bit. Pet. at 30, 55-57; see also id. at 58 (maintaining that Ping’s inner

coder is an accumulator).

15
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The next element of the Tanner graph addressed byPetitioner is “[1] a

graph representing an [irregular repeat accumulate] IRA code asa set of

parity checks where every messagebit is repeated, at least two different

subsets of messagebits are repeated a different numberoftimes.” Pet. 57-—

61. Petitionerasserts that a particular code may be represented as matrices

or as a Tanner graph, with those being two waysof describing the same

thing, and contendsthat the proposed combination would have been

understood by one of ordinary skill in the art to correspondto the claimed

Tanner graph. Jd. at 59-61.

Petitioner contendsthat, “[i]n Ping’s H® matrix, every column

correspondsto an information bit (d;) and every row corresponds to a

summation ‘2; 44)" and that one of ordinary skill in the art would have

understood that the summations are computedasthe first stage of computing

the parity bits in Ping. /d. at 34,35. According to Petitioner, “Ping’s outer

LDPCcode is regular because each column in Ping’s generator matrix H"

contains the same numberof 1s — exactly ‘?’ 1s,” and notes that “Ping thus

states that matrix ‘H® has a column weight oft... .°” Jd. at 43 (quoting

Ex. 1203, 38). Petitioner cites MacKayfor teaching that “[t]he best known

binary Gallager codes are irregular codes whose parity check matrices have

nonuniform weight per column.” Jd. at 44 (quoting Ex. 1202, 1449)

(emphasis in original).

Petitioner reasonsthat, “[b]ecause MacKay teachesthat irregular

codes perform better than regular codes, one ofordinary skill would have

been motivated to incorporate irregularity into Ping.” Id. at 43. Petitioner

maintains:

16
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It would have been straightforward for a person of ordinary skill
to change Ping’s generator H* matrix such that not all columns
had the same weight — e.g., setting some columnsto weight 9 and
others to weight 3, as taught by MacKay. (Ex. 1202, p. 1451.)
This change would result in some information bits contributing
to more outer LDPCparity bits than others, and would have made
Ping’s outer LDPC codeirregular. ... Moreover, MacKay’s
teaching that the best performing LDPC codes are irregular
would also have made this modification obvious (and desirable)
to try. (Ex. 1202, pp. 1449, 1454, “The excellent performance of
irregular Gallager codes is the motivation for this paper....”)
(Ex. 1204, 4116.)

Pet. 44. Petitioner notes that Ping credits a reference written by the author

of MacKayas having creating “revived interest in the low density parity

check (LDPC) codesoriginally introduced in 1962 by Gallager.” Jd. at 42

(quoting Ex. 1203, 38).

Petitioner further contendsthat, “even if Ping standing alone is not

understood to teach, or render obvious, repeating information bits, doing so

would have been obvious in view of Divsalar’s explicit teaching of repeating

bits.” Jd. at 46. Petitioner also argues that “[o]ne of ordinary skill would

have been further motivated to implement Ping using the repeater of

Divsalar because this implementation would be both cost-effective and easy
to build,” and that the similarities between Ping and Divsalar provide

additional motivation to combine the references teachings. Jd. at 47-48.

Thus, argues Petitioner, the combination of Ping, MacKay, and
Divsalar teaches an irregular repeat accumulate code where messagebits are

repeated andat least two different subsets of messagebits are repeated a

different numberof times. Jd. at 59 (citing Ex. 1204 { 139).

Lastly, Petitioner contends that Ping teaches the Tanner graph

requirement of “[2] check nodes, randomly connected to the repeated

17
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messagebits, [which] enforce constraints that determine the parity bits.” Id.

at 61-63. Petitioner points to Ping’s Equation (4)

Pi = Dirt >hed;
j

as teaching check nodes constraining the relationship between information

bits and parity bits. /d. at 61-63. Petitioner further maintains that Ping,

using Divsalar’s repetition, teaches that the check nodes are randomly

_ connected to repeated messagebits. Jd. at 63-64. |
Wenow turn to Patent Owner’s arguments. Patent Ownerfirst argues

that MacKay fails to disclose the irregularity of claim 18, namely
irregularity in the number of message (information)bits repeated in a coding

operation. See Prelim. Resp. 7-8. Specifically, Patent Ownerasserts that

Petitionerfails to identify any “instance of nonuniform weight per column

among informationbits.” /d. at 8. Petitioner’s articulated ground, however,

is based at least on the application of MacKay’s irregularity into Ping’s

generator H® matrix making the outer LDPC code irregular. Pet. 43-44

(citing, inter alia, Ex. 1204 J§ 114-116); see also id. at 37 (Petitioner

arguing “MacKay’s nonuniform weight per column ensures that some

information bits contribute to more parity bits than others.”). Patent
Owner’s argument that MacKaystanding alonelackstheirregularity of

claim 18 does not persuadeusthat Petitioner incorrectly asserts that the

combination of references would result in that subject matter.

Patent Owneralso argues “the petition incorrectly addresses only a

portion of Ping’s parity check matrix H’, rather than the parity check matrix

H.” Prelim. Resp. 9. Accordingly, Patent Owner argues “Ping’s parity

check matrix H already includes nonuniform weight per column—i.e., the —
)

18
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‘irregularity’ of MacKay.” Jd. Based on Patent Owner’s interpretation of

thestructure of parity check matrix H as being [H’, H“], and Patent Owner’s

allegation regarding H®that “[t]he only value of t disclosed by Ping is 4”

(Prelim. Resp. 9-10), Patent Owner contends that matrix H has column

weights as shownin a diagram from page 11 of the Preliminary Response,

whichis reproduced below.

1 0 |

H=[7| oH
0 11/4]

(n-k-1) (1) (
Weight 2 Weight 1 Weight 4

Id. at 11, 14. Patent Owner concludes “Ping discloses a parity check matrix

with different numbers of ones per column—i.e., different column weights

|weight 2, weight 1, and weight t= 4].” /d. at 11. Thus, Patent Owner

argues that there would be no reason to modify Ping to include “irregularity”

when Ping “already incorporates the irregularity of MacKay.” Jd. at 15.

Patent Owner’s argument does not address directly Petitioner’s

articulation of the ground. Petitioner does not utilize Ping’s entire parity

check matrix H in its analysis; rather, Petitioner notes that the H? matrix is

part of Ping’s “parity check” matrix H. Pet. 45. Petitioner maintainsthat,

“Tb]ecause Ping’s Equation (4) uses the H® matrix to produceparity bits

from information bits, it is a ‘generator matrix.’” Jd. (citing Ex. 1203, 38).

Petitioner asserts that “Ping’s outer LDPC codeis regular because each

column in Ping’s generator matrix H“ contains the same numberof1s —

exactly ‘¢’ 1s,” and notes that “Ping thus states that matrix “Ha has a column

weight of ¢....’” Id. at 43 (quoting Ex. 1203, 38). As such, we do not

19
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agree that matrix H’ from Ping, as cited by Petitioner and as forming the _

basis of the articulated ground,already includes “irregularity” in the manner

suggested by Patent Owner. We understand Petitioner’s combination as
oe

relating to the specific application of MacKay’s “non-uniform column

weight” to Ping’s matrix H® (see Pet. 44-46), not a generic application of

“irregularity” to Ping’s teachings as a whole. Accordingly, Patent Owner’s

arguments do not underminePetitioner’s stated reason to combine MacKay |
with Ping.

Patent Owner additionally argues “nothing in the reference [MacKay]
teaches such a specific modification”of only Ping’s “submatrix H®”and that

_ “MacKaysays nothing about modifying a specific portion of a parity check
matrix to provide a subset of columns with nonuniform column weights,let

alone doing so for a portion specifically corresponding to informationbits.”

Prelim. Resp. 11; see also id. 14-15. Nevertheless, Petitioner shows

persuasively, on this record, that MacKay “teaches how to make LDPC

matrices ‘irregular’ by implementing a ‘nonuniform weight per column.’”

Pet. 44 (quoting Ex. 1202, 1449). Petitioner cites a specific example in

MacKay where a matrix “has columns of weight 9 and of weight 3.” Jd. at

43-44 (quoting Ex. 1202, 1451 and citing Ex. 1204 7 115). In light of this

evidence, we agreethat an ordinarily skilled artisan would have known how

to add nonuniform column weights from MacKay to the uniform column

weights in Ping’s matrix H".

Having considered Petitioner’s and Patent Owner’s arguments and

evidence, we determine Petitioner has established sufficiently at this stage

that Ping, MacKay, Divsalar, and Luby97 teach every limitation of claim 18.

‘Petitioner also has provided, on the current record, a sufficient-rationale for
1
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its proposed combination. Thus, for the foregoing reasons, Petitioner
demonstrates a reasonable likelihood of prevailing in showing that claim 18

would have been obvious over Ping, MacKay,Divsalar, and Luby97.

6. The Alleged Obviousness ofDependent Claims 19-23
Over Ping, MacKay, Divsalar, and Luby97

The remaining claims subject to Petitioner’s ground, claims 19-23,

* each dependdirectly from independentclaim 18.

Patent Ownerspecifically addresses dependent claim 20, Prelim.

° Resp. 18-21, which recites “the message passing decoderis configured to

decode the reccived data sueain as if a number of inputs into nodes v; was

not constant,” Ex. 1201, 10:46-48. Petitioner relies on MacKayfor the

teaching ofthis limitation, equating nonuniform row weight with the “not

constant” aspect of the claim. Pet. 66-70. Petitioner’s analysis, including

the reasoning to combinethe references’ teachings, is similar to that

regarding claim 18 andthe application of MacKay’s teaching of

“nonuniform column weight” in the combination of Ping, MacKay, and

Divsalar andspecifically to make Ping’s matrix H® nonuniform. See id.

at 68. Patent Owneragain argues that Petitioner’s reference to only Ping’s

matrix H‘, rather than H,is flawed. Prelim. Resp. 20 (‘‘Petitioner’s attempt

to apply MacKay’s ‘nonuniform row weights’ to H?!(see Pet. at 68-70)

repeats the errors discussed above in Section III.A.2, and so should be

disregarded for similar reasons.”). Patent Owneralso argues that Petitioner

fails to provide a reason to modify the references with regard to this claim

but Patent Owner does not address adequately Petitioner’s statements on

pages 68-69 of the Petition. Prelim. Resp. 21. We again do not find Patent

Owner’s arguments persuasive, and determine, on the record before us, that

21
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Petitioner has demonstrated a reasonable likelihood of prevailing in showing

that claim 20 would have been obvious over Ping, MacKay, Divsalar, and

Luby97.

"Patent Owner does not address separately Petitioner’s explanations

and supporting evidence regarding claims 19 and 21-23. See Prelim.

Resp. 21. Based on the record before us, Petitioner has demonstrated a

reasonable likelihood that it would prevail on its assertion that claims 19 and

21-23 would have been unpatentable over Ping, MacKay, Divsalar, and

Luby97. See Pet. 64-65, 70-73.

I. COoNCLUSLON

Petitioner has demonstrated that there is a reasonable likelihood of

establishing the unpatentability of claims 18-23 of the °032 patent.

IV. ORDER.

For the foregoing reasons,it is

ORDEREDthat, pursuant to 35 U.S.C. § 314, inter partes review is

instituted as to claims 18—23 of the ’032 patent on the following ground of

unpatentahility: .

Claims 18—23 as obvious over Ping, MacKay, Divsalar, and Luby97

pursuant to 35 U.S.C. § 103(a);

FURTHER ORDEREDthatinter partes review is commenced on the

entry date of this Order, and pursuant to 35 U.S.C. § 314(c) and 37 C.F.R.

§ 42.4, notice is hereby given ofthe institution of a trial; and

FURTHER ORDEREDthatthetrial is limited to the grounds of

unpatentability listed above, and no other grounds of unpatentability are

authorized for inter partes review.

22
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DECISION

Institution ofJnter Partes Review

37 CFR. § 42.108
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I. INTRODUCTION

A. Background and Summary

AppleInc. (‘Petitioner’) filed a Petition requesting inter partes

review of U.S. Patent No. 7,421,032 B2, issued September 2, 2008

(“the ’032 patent,” Ex. 1101). Paper 3 (“Pet.”). The Petition challenges the

patentability of claims 1-10 of the ’032 patent on the ground of obviousness

under 35 U.S.C. § 103. California Institute of Technology (“Patent Owner’)

filed a Preliminary Responseto the Petition. Paper 13 (“Prelim. Resp.”).

An inter partes review maynotbeinstituted “unless .. . the

information presentedin the petition . . . shows that there is a reasonable

likelihood that the petitioner would prevail with respect to at least 1 of the

claims challenged in the petition.” 35 U.S.C. § 314(a). Having considered

the arguments and evidence presented by Petitioner and Patent Owner, we

determine that Petitioner has demonstrated a reasonable likelihood that it

would prevail in establishing the unpatentability of challenged claims 1 and

4—10 of the ’032 patent, and that Petitioner has not demonstrated a

reasonable likelihood that it would prevail in establishing the unpatentability

of claims 2 and 3 of the °032 patent.

B. Related Proceedings

Oneorboth parties identify, as matters involving or related to the

°032 patent, Cal. Inst. of Tech. v. Broadcom Ltd., No. 2:16-cv-03714 (C.D.

Cal. filed May 26, 2016) and Cal. Inst. of Tech. v. Hughes Commce’ns, Inc.,

2:13-cv-07245 (C.D. Cal. filed Oct. 1, 2013), and Patent Trial and Appeal

Board cases IPR2015-00059, IPR2015-00060, IPR2015-00061, IPR 2015-

00067, IPR2015-00068, IPR2015-00081, IPR2017-00210, IPR2017-00211,
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IPR2017-00219, IPR2017-00297, IPR2017-00423, IPR2017-00700, and

IPR2017-00728. Pet. 3, Paper 7.

C. The ’032 Patent

The *032 patentis titled “Serial Concatenation of Interleaved

Convolutional Codes Forming Turbo-Like Codes.” The ’032 patent

explains someofthe prior art with referenceto its Figure 1, reproduced

below.

100~\

150 160

T|=DECODE 1

162

DECODE 2

Figure 1 is a schematic diagram ofa prior “turbo code” system. Ex. 1101,

 
  

2:16-17. The ’032 patent specification describes Figure 1 as follows:

A block ofk informationbits is input directly to a first coder 102.
A k bit interleaver 106 also receives the k bits and interleaves

them prior to applying them to a second coder 104. The second
coder producesan output that has morebits than its input,thatis,
it is a coder with rate that is less than 1. The coders 102, 104 are

typically recursive convolutional coders.
Three different items are sent over the channel 150: the

original k bits, first encoded bits 110, and second encodedbits
112. At the decoding end, two decoders are used: a first
constituent decoder 160 and a second constituent decoder 162.

Each receives both the original k bits, and one of the encoded
portions 110, 112. Each decoder sendslikelihood estimates of
the decodedbits to the other decoders. The estimates are used to

decode the uncoded information bits as corrupted by the noisy
channel.
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Id. at 1:41-56.

A coder 200, according to a first embodimentof the invention,is

described with respect to Figure 2, reproduced below.

200~

 
Figure 2 of the ’032 patent is a schematic diagram of coder 200.

The coder 200 may include an outer coder 202, an
interleaver 204, and inner coder 206.... The outer coder 202
receives the uncoded data. The data may bepartitioned into
blocks offixed size, say k bits. The outer coder may be an (n,k)
binary linear block coder, where n>k. The coder accepts as input
a block u of k data bits and produces an output block v of n data
bits. The mathematical relationship between u and v is v=Tou,
where Tp is an nxk matrix, and the rate!" of the coderis k/n.

Therate of the coder maybeirregular, that is, the value of
To is not constant, and may differ for sub-blocks ofbits in the
data block. In an embodiment, the outer coder 202 is a repeater
that repeats the k bits in a block a numberoftimes q to produce
a block with n bits, where n=qk. Since the repeater has an
irregular output, different bits in the block may be repeated a
different number of times. For example, a fraction of the bits in
the block may be repeated two times, a fraction of bits may be
repeated three times, and the remainder of bits may be repeated
four times. These fractions define a degree sequence, or degree
profile, of the code.

The inner coder 206 maybea linear rate-1 coder, which
means that the n-bit output block x can be written as x=T,w,
whereT, is a nonsingular nxn matrix. The inner coder 210 can

' We understand that the “rate” of an encoderrefers to the ratio of the

numberofinput bits to the numberofresulting encoded outputbits related to
those inputbits.
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have a rate that is close to 1, e.g., within 50%, more preferably
10% and perhaps even morepreferably within 1 % of 1.

Id. at 2:36-60. In an embodiment, the second (“inner”) encoder 206 is an

accumulator. Jd. at 2:66-67. “The serial concatenation of the interleaved

irregular repeat code and the accumulate code producesanirregular repeat

and accumulate (IRA) code.” /d. at 3:30—32.

Figure 4 of the ’032 patent is reproduced below.

400~

 
Figure 4 showsan alternative embodimentin which the outer encoderis a

low-density generator matrix (LDGM). Jd. at 3:56-59. LDGM codes have a

“sparse” generator matrix. Jd. at 3:59-60. The IRA code producedis a

serial concatenation of the LDGM code and the accumulator code. Id.

at 3:60-62. Nointerleaver(as in the Figure2 embodiment) is required in the

Figure 4 arrangement because the LDGM provides scrambling otherwise

provided by the interleaver in the Figure 2 embodiment. Jd. at 3:62—64.

D. Illustrative Claim

Ofthe challenged claims of the 032 patent, claim 1 is the only

independent claim. The remaining challenged claims dependdirectly or

indirectly from claim 1. Claim 1, reproduced below as corrected by a

Certificate of Correction,is illustrative:

1. A method comprising:
receiving a collection of message bits having a first

sequencein a source data stream,
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generating a sequence of parity bits, wherein each parity
bit “x,” in the sequenceis in accordance with the formula

a

xy =Xjat DMynari
i=]

where

“x,.1” is the value ofa parity bit “j-1,” and
a

» Vej-lati
i=]

is the value of a sum of“a” randomly chosenirregular'*! repeats
of the message bits; and

making the sequence of parity bits available for
transmission in a transmission data stream.

Ex. 1101, 7:63-8:20; id., Certificate of Correction (dated July 27, 2010;

replacing the two formulae).

E. Applied References

Dates — Exhibit
No.

D. J. C. MacKayet al., Comparison ofConstructions of Ex. 1102
Irregular Gallager Codes, IEEE TRANSACTIONS ON 
Reference

COMMUNICATIONS, Vol. 47, No. 10, pp. 1449-54, October
1999 (“MacKay”)

2 The Board,in a prior decision regarding the ’032 patent, adopted a
construction where,“[iJn the context of the ’032 patentspecification,...
‘irregular’ refers to the notion that different message bits or groups of
messagebits contribute to different numbersofparity bits.” IPR2015-
00060, Paper 18, 12 (Decision denying institution); see also Pet. 23-24
(advocating the adoption of that construction in this case); Prelim. Resp. 6
(referring to “the “irregularity” claimed (‘irregular repeats of the message
bits’)”).
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No.

L. Ping et al., Low Density Parity Check Codes with Semi- Ex. 1103
Random Parity Check Matrix, IEE ELECTRONICS LETTERS,

Ex. 1108

Vol. 35, No. 1, pp. 38-39, Jan. 7, 1999 (“Ping”

Ex. 1117

M.Lubyet al., Practical Loss-Resilient Codes, PROCEEDINGS

Petitioner also relies on the Declaration of Dr. James A. Davis, dated

 
 
 
 

  
  

 

  
 
 
 
 

OF THE TWENTY-NINTH ANNUAL ACM SYMPOSIUM ON THEORY

OF COMPUTING, May 4-6, 1997, at 150-159 (“Luby97”)

Dariush Divsalar, et al., Coding Theoremsfor “Turbo-Like”
Codes, PROCEEDINGS OF THE THIRTY-SIXTH ANNUAL
ALLERTON CONFERENCE ON COMMUNICATION, CONTROL, AND

COMPUTING,Sept. 23-25, 1998, at 201-209 (‘‘Divsalar’’)

 

  
   
 

January 19, 2017 (Ex. 1104), in support of its arguments.

F. Asserted Ground of Unpatentability

Petitioner asserts the following ground of unpatentability:

Ping, MacKay, Divsalar, and Luby97 § 103(a)

II. ANALYSIS

A. Claim Construction

  
 

In an inter partes review, claim terms in an unexpiredpatent are given

their broadest reasonable constructionin light of the specification of the

patent in which they appear. 37 C.F.R. § 42.100(b); see also Cuozzo

Speed Techs. LLC v. Lee, 136 S. Ct. 2131, 214446 (2016). Underthe

broadest reasonable construction standard, claim terms are given their

ordinary and customary meaning, as would be understood by one ofordinary

skill in the art in the context of the entire patent disclosure. In re Translogic

Tech., Inc., 504 F.3d 1249, 1257 (Fed. Cir. 2007).
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Based on the current record, we determine that no terms require

explicit construction at this time. See Vivid Techs., Inc. v. Am. Sci. & Eng’g,

Inc., 200 F.3d 795, 803 (Fed. Cir. 1999) (“[O]nly those terms need be

construed that are in controversy, and only to the extent necessary to resolve

the controversy”).

B. The Alleged Obviousness of
Claims 1-10 Over Ping, MacKay, Divsalar, and Luby97

Petitioner alleges that claims 1-10 of the 032 patent would have been

obvious over Ping, MacKay, Divsalar, and Luby97. Pet. 37-74. Patent

Owneropposes. Prelim. Resp. 4—24.

Petitioner asserts that Ping discloses much ofthe subject matter of

claim 1, but maintains that Ping’s outer coderis regular. See Pet. 38; see

also id. at 52-53. Petitioner relies on MacKayfor the teaching of

irregularity, id. at 37, relies on Divsalar for the teaching of repetition “if

Ping alone is not understood to teach, or render obvious, repeating

information bits,” id. at 42, and relies on Luby97for the teaching of

receiving a source data stream,id. at 44.

I. Ping (Ex. 1103)

Pingis an article directed to “[a] semi-random approach to low

density parity check [LDPC] code design.” Ex. 1103, 38. In this approach,
“(ajn LDPC codeis defined from a randomly generated parity check matrix

H.” Id. Thesize of matrix H is (n-k) x n where & is the information length

and n is the coded length. Id. A codeword c is decomposed “as ¢ = [p, d]’,

where p and d contain the parity and information bits, respectively.” Jd.

Parity check matrix H can be decomposedinto two parts correspondingto p

and d as “H = [H?, H*].” Jd. H?is defined as follows:
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TIP =

ie 1 1

Id. H® is created such that it “has a column weight of ¢ and a row weight of

kt/(n—k) (the weight of a vector is the number of 1s amongits elements),”id.,

suchthat

d d
Ao hg, Res wt he,
hg, AS» hg, — he.

wea] aoa

hes heio hens i Aenk

Ex. 1104 4 67.

Parity bits “p = {p;} can easily be calculated from a given d = {dj}”

using the following expressions:

P= >. hi, dj and pj =pj-1+ ». hg d; (mod 2)
J I

Ex. 1103, 38 (equation (4)).?

2. MacKay (Ex. 1102)

MacKayis a paperrelated to Gallager codes based onirregular

graphs, which are “low-density parity check codes whose performanceis

closest to the Shannon limit.” Ex. 1102, 1449. According to MacKay,

3 The reference to “mod 2”refers to modulo-2 addition. Modulo-2 addition

correspondsto the exclusive-OR (XOR or @) logical operation, which is
defined as follows: 0@0=0, 0@1=1, 1@0=1, and 1€)1=0. See Ex. 1104

q 180.
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“(t]he best knownbinary Gallager codes are irregular codes whose parity

check matrices have nonuniform weight per column.” Jd. A parity check

matrix that “can be viewed as defining a bipartite graph with ‘bit’ vertices

corresponding to the columns and ‘check’vertices correspondingto the

rows” where “[e]ach nonzero entry in the matrix corresponds to an edge

connecting a bit to a check.” Jd. at 1450. As an exampleofan irregular

code in a parity check matrix, MacKay describes a matrix that “has columns

of weight 9 and of weight 3 [and] all rows hav[{ing] weight 7.” Jd. at 1451.

3. Divsalar (Ex. 1117)

Divsalar teaches “repeat and accumulate” codes, described as “a

simple class of rate 1/g serially concatenated codes where the outer code is a

q-fold repetition code and the inner codeis a rate 1 convolutional code with

transfer function 1/(1 + D).” Ex. 1104 § 82 (quoting Ex. 1117, 1 (Abstr.)).

Petitioner relies on Divsalar’s Figure 3, reproduced below.
 

 
 
   

 

N

{w

LENGTH  rate 2

L/(i+D)
Tate i/q

repetition    (WEZGHT) law} {qw]

an x GN
permutation

matrix

Figure 3 of Divsalar describes an encoder for a (gN, N) repeat and

accumulate code. Ex. 1117, 5. The numbers above the input-outputlines

indicate the length of the corresponding block, and those below thelines

indicate the weight of the block. Jd.

4. Luby97 (Ex. 1108 )

Luby97 describes “randomized constructions of linear-time encodable

and decodable codesthat can transmit over lossy channels at rates extremely

close to capacity.” Ex. 1108, 150 (Abstr.). Luby97 describes receiving data

10
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to be encoded in a stream of data symbols, such as bits, where the “stream of

data symbols[] is partitioned and transmitted in logical units of blocks.” Jd.

(emphasis added, footnote omitted).

5. The Alleged Obviousness ofIndependent Claim I

For reasons discussed below, Petitioner has shown a reasonable

likelihood that it would prevail in establishing unpatentability of

independent claim 1 as obvious over Ping, MacKay, Divsalar, and Luby97.

Petitioner, in articulating its obviousness challengeof claim 1, relies

on the testimony of Dr. Davis and mapsthe teachings ofthe prior art against

the limitations of the claim. Pet. 45-55.

Petitioner maintains that Ping, either aloneorin light of Luby97,

teaches a methodincluding the step of “receiving a collection of message

bits havinga first sequencein a source data stream.” Id. at 45-47 (citing
Ex. 1104 f 120-125). Specifically, Petitioner cites the information bits in
Ping denoted by vector d for the “receiving” step. Jd. at 46. (citing

Ex. 1103, 38). Petitioner contends that Ping provides equations from which

parity bits p can easily be calculated from informationbits d, and that one of

ordinary skill in the art would recognize that “message bits” and

“information bits” are synonymous. Jd. at 46-47. Petitioner points to

Luby97’s teaching of receiving data streams andasserts, “[e]ven if Ping is

understood to teach only block encoding, and not encodingbits in [the

claimed] ‘a source datastream,’ it would have been obvious to adapt Ping’s

coder to work with incoming data streams.” Jd. at 47; see id. at 44.

Petitioner reasons that it would have been obviousto incorporate the stream

teaching of Luby97 into Ping because coders that receive streams were

common,id. at 44, 47, and the resulting incorporation would “makethe

11
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encoder[of Ping] capable of receiving and processing ‘streams’ as opposed

to blocks.” Id. at 47; see id. at 44-45,
Petitioner next addresses the “generating” step (Pet. 48-53), which

provides:

generating a sequence of parity bits, wherein each parity
bit “x,” in the sequenceis in accordance with the formulaa

Xx; =X,+» Vj-Aati
i=l

where

“x1” is the value of a parity bit “j-1,” anda

» Vej-tari
i=]

is the value of a sum of “a” randomly chosenirregular repeats of
the messagebits.

Ex. 1101, 7:66-8:17.

Petitioner asserts that Ping teaches a two-stage, low-density parity-

check (LDPC)-accumulate code where the value of one parity bit is used in ~

the calculation of the next parity bit. Pet. at 24-25, 49-50. Petitioner points

to Ping’s Equation (4)

Di = Pi-1 + She dy
i

as teaching the calculationofa parity bit as the sum ofthe priorparity bit

and a summation of messagebits. Id. at 49-50. Petitioner argues that Ping

also teaches the “randomly chosen”aspect of the limitation, asserting:

Ping randomly determines which values of hi equal “1”
and which values of he equal “0.” Specifically, Ping teaches
generating H® bypartitioning it into “t equal sub-blocks,” as
shownin Equation (3), reproduced below:

12
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Ha

H¢ = :

Het
Ex. 1163, p. 38

As Ping explains, “[iJn each sub-block H®, i = 1, 2 ... t, we
randomly create exactly one element 1 per column and kt/(n-k)
1s per row” (Ex. 1103, p. 38, emphasis added.) The positions of
the 1s in H® are used to determine which information bits are

included in each summation >}j hf d;. By placing the 1s into
H‘* “randomly,” Ping ensures that the information bits

contributing to each of the summations }), hg d; are randomly
chosen. (Ex. 1104, 4137.)

Pet. 51.

Petitioner further contendsthat “it would have been obviousto one of

ordinary skill to implement Ping by repeating every messagebit [but] . . . , to

the extent Ping does not itself teach, or render obvious, repeating every

message bit, Divsalar does so explicitly.” Jd. at 52; see id. at 42. Petitioner

also argues that the use of a repeater in an outer coder was commonin the

art, that [o]ne of ordinary skill would have been further motivated to

implement Ping using the repeater of Divsalar because this implementation

would be both cost-effective and easy to build,” and that the similarities

between Ping and Divsalar provide additional motivation to combine the

references teachings. Id. at 42-43.

In addressing the “irregular repeats” aspect of claim 1, Petitioner

contendsthat, “[i]n Ping’s H‘4 matrix, every column corresponds to an

informationbit (d)) and every row corresponds to a summation (3); he dj)”

and that one of ordinary skill in the art would have understoodthat the

summations are computed as the first stage of computing the parity bits in

Ping. Id. at 30. According to Petitioner, “Ping’s outer LDPC codeis regular

13
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because each column in Ping’s generator matrix H“ contains the same

numberof 1s — exactly ‘?’ 1s,” and notes that “Ping thus states that matrix

‘Ha has a column weight oft....’” Jd. at 39 (quoting Ex. 1103, 38); see id.

at 52-53. Petitioner cites MacKayfor teaching that “[t]he best known

binary Gallager codesare irregular codes whose parity check matrices have

nonuniform weight per column.” Jd. at 40 (quoting Ex. 1102, 1449)

(emphasis in original).

Petitioner reasonsthat, “{b]ecause MacKayteachesthat irregular

codes perform better than regular codes, one of ordinary skill would have

been motivated to incorporate irregularity into Ping.” Jd. at39. Petitioner

maintains:

It would have been straightforward for one of ordinary
skill to change Ping’s generator H* matrix such that different
columns had different weights — e.g., setting some columns to
weight 9 and others to weight 3, as taught by MacKay. (Ex.
1102, p. 1451.) This would result in some information bits
contributing to more outer LDPC parity bits than others, making
Ping’s outer LDPC code irregular. This would have been an easy
way for one of ordinary skill to incorporate the irregularity
disclosed by MacKay into Ping. Moreover, MacKay’s teaching
that the best performing LDPC codesare irregular would have
made this modification obvious (and desirable). (Ex. 1102, pp.
1449, 1454, “The excellent performance of irregular Gallager
codes is the motivation for this paper....”) (Ex. 1104, 4108.)

Pet. 40. Petitioner notes that Ping credits a reference written by the author

of MacKayashavingcreating “revived interest in the low density parity

check (LDPC)codesoriginally introduced in 1962 by Gallager.” Jd. at 38

(quoting Ex. 1103, 38). Thus, arguesPetitioner, “it would have been

obvious to one of ordinary skill to incorporate the non-uniform column

weight of MacKay into the LDPC-accumulate codes of Ping [and] [t]his

14
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would result in some information bits being repeated more than others,

satisfying the ‘irregular repeats’ requirementof claim 1.” /d. at 53 (citing

Ex. 1104 ¥ 142).

Thelast step of claim 1 recites “making the sequenceofparity bits

available for transmission in a transmission data stream.” Ex. 1101, 8:19-

20. Petitioner asserts that Ping, in discussing the performanceof the codes,

teachesthe transmission ofparity bits. Pet. 54. Petitioner again points to

Luby97’s teaching of data streams and arguesthat one of ordinaryskill

would have understood that bits commonlyare transmitted in streams and

that “[i]t would also have been obviousto one of ordinary skill that an

encoderreceiving bits in a stream would have outputbits in a stream, and

that the corresponding decoder would have received encodedbits in a

stream.” Jd. (citing Ex. 1108, 150; Ex. 1104, { 146).

Wenow turn to Patent Owner’s arguments. Patent Ownerfirst argues

that MacKayfails to disclose the irregularity of claim 1, namely irregular

repeats of the messagebits. See Prelim. Resp. 6. Specifically, Patent Owner

asserts that Petitioner fails to identify any “instance of nonuniform weight

per column amonginformationbits.” Jd. at 6-7. Petitioner’s articulated

ground, however,is based at least on the application of MacKay’s

irregularity into Ping’s generator H* matrix making the outer LDPC code

irregular. Pet. 39-40(citing,inter alia, Ex. 1104 JJ 106-108); see also

Pet. 32 (Petitioner arguing “MacKay’s nonuniform weight per column

ensures that some information bits contribute to more parity bits than

others.”). Patent Owner’s argument that MacKay standing alone lacks the

irregular repetition of claim 1 does not persuade us that Petitioner incorrectly

asserts that the combination of references would result in that subject matter.

15

Page 290 of 491



Page 291 of 491

IPR2017-00701

Patent 7,421,032 B2

Patent Owneralso argues “the petition incorrectly addresses only a

portion of Ping’s parity check matrix H‘, rather than the parity check matrix

H.” Prelim. Resp. 7. Accordingly, Patent Ownerargues “Ping’s parity

check matrix H already includes nonuniform weight per column—i.e., the

‘irregularity’ of MacKay.” Jd. at 7-8. Based on Patent Owner’s

interpretation ofthe structure of parity check matrix H as being [H”, H°],

and Patent Owner’s allegation regarding H® that “[t]he only value of ¢

disclosed by Ping is 4” (Prelim. Resp. 8), Patent Owner contends that matrix

H has column weights as shownin a diagram from page 9 of the Preliminary

Response, whichis reproduced below.

1 Oo |

w=[) 2) at
0 114]

(n-k-1) 1 (
Weight 2 Weight 1 Weight 4

Id. at 9, 13. Patent Owner concludes “Ping discloses a parity check matrix

with different numbers of ones per column—z.e., different column weights

[weight 2, weight 1, and weight t= 4].” Jd. at9. Thus, Patent Owner argues

that there would be no motivation to modify Ping to include “irregularity”

when Ping already includes the aspects identified in MacKay. /d. at 12-13.

Patent Owner’s argumentdoes not addressdirectly Petitioner’s

articulation of the ground. Petitioner does not utilize Ping’s entire parity

check matrixHin its analysis; rather, Petitioner notes that the H matrix is

part of Ping’s “parity check” matrix H. Pet. 41. Petitioner maintainsthat,

“Tb]ecause Ping’s Equation (4) uses the H® matrix to produceparity bits

from informationbits, it is a ‘generator matrix.’” Jd. (citing Ex. 1103, 38).

16
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Petitioner asserts that “Ping’s outer LDPC codeis regular because each

columnin Ping’s generator matrix H® contains the same numberof 1s —

exactly ‘t’ 1s,” and notes that “Ping thus states that matrix ‘H® has a column

weight of ¢....’” Jd. at 39 (quoting Ex. 1103, 38). As such, we do not

agree that matrix H‘ from Ping, as cited by Petitioner and as forming the

basis of the articulated ground,already includes “irregularity” in the manner

suggested by Patent Owner. We understand Petitioner’s combination as

relating to the specific application of MacKay’s “non-uniform column

weight” to Ping’s matrix H® (see Pet. 40, 53), not a generic application of

“irregularity” to Ping’s teachings as a whole. Accordingly, Patent Owner’s

arguments do not underminePetitioner’s stated motivation to combine

MacKaywith Ping.

Patent Owneradditionally argues “nothing in the references teach

such a specific modification” of only Ping’s “submatrix H®” and that

“MacKaysays nothing about modifying a specific portion of a parity check

matrix to provide a subset of columns with nonuniform column weights,let

alone doing so for a portion specifically corresponding to informationbits.”

Prelim. Resp. 10; see also id. 13-14. Nevertheless, Petitioner shows

persuasively, on this record, that MacKay “teaches how to make LDPC

matrices ‘irregular’ with ‘nonuniform weight per column.”” Pet. 40 (quoting

Ex. 1102, 1449). Petitioner cites a specific example in MacKay where a

matrix “has columns of weight 9 and of weight 3.” Jd. (quoting Ex. 1102,

1451 and citing Ex. 1104 § 107). In light of this evidence, we agree that an

ordinarily skilled artisan would have known howto add nonuniform column

weights from MacKayto the uniform column weights in Ping’s matrix H’.

17
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Having considered Petitioner’s and Patent Owner’s arguments and

evidence, we determine Petitioner has established sufficiently at this stage

that Ping, MacKay, Divsalar, and Luby97 teach every limitation of claim 1.

Petitioner also has provided, on the current record, a sufficient rationale for

its proposed combination. Thus, for the foregoing reasons, Petitioner

demonstrates a reasonablelikelihood of prevailing in showing that claim 1

would have been obvious over Ping, MacKay, Divsalar, and Luby97.

6. The Alleged Obviousness ofDependent Claims 2-10 Over Ping,
MacKay, Divsalar, and Luby97

The remaining claims subject to Petitioner’s challenge, claims 2-10,

each depend directly or indirectly from independentclaim 1.

a) Claim 2

Dependentclaim 2 recites that “the sequenceofparity bits is

generatedis [sic] in accordance with ‘a’ being constant.” Ex. 1101, 8:21-

22. The “a” of claim 1, from which claim 2 depends, refers to the numberof

randomly chosenirregular repeats of the messagebits. See id. at 8:16-17

(the preceding equation “is the value of a sum of‘a’ randomly chosen

irregular repeats of the messagebits.”).

Petitioner cites Ping for teaching that the “H® matrix has ‘kt/(n-k) 1s

per row.’” Pet. 56 (quoting Ex. 1103, 38). Petitioner argues

“(c]onsequently, the number of message bits chosen for each summation

yi hg d; (i.e., the number of message bits summedto produce each outer
LDPC coderparity bit) is also constant — each of Ping’s outer coder LDPC

parity bits is a sum ofkt/(n-k) messagebits.” Jd. (citing Ex. 1104 { 149); see

id. at 58 (“[T]he variable ‘a’, as it appears in the claims, correspondsto the

18
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weight of a row in the parity check matrix. Claim 2 deals with constant row

weight, as taught by Ping.”’).

Patent Ownernotesthat Petitioner’s analysis for independent claim 1

depends on Ping’s matrix H® as modified by MacKay’s nonuniform column

weights. See Prelim. Resp. 17. Patent Owner arguesthat Petitioner,

applying an inconsistent and incompatible theory, relies on an unmodified

version of Ping’s H® for teaching the ‘‘a’ being constant” limitation in

claim 2. Jd. at 17-18. Patent Owner provides an example of how a matrix

having constant row weights (like H*) would no longer have constant

weights after modification of the column weights to introduce non-

uniformity. Jd. at 17-18. ,

Weare persuaded by Patent Owner’s arguments. Petitioner’s analysis

for claim 2 is inconsistent with its analysis for claim 1, which relies on a

version of Ping’s H® that has been modified according to the teachings of

MacKay. See Pet. 39-40. Petitioner has not shownpersuasively thatthis

modified version of Hstill would have the constant “a” of claim 2. Indeed,

Petitioner’s analysis for claim 2 makes no mention of MacKayorits

teachings. Accordingly, Petitioner has not shown a reasonablelikelihood

that it would prevail with respect to claim 2 as obvious over Ping, MacKay,

Divsalar, and Luby97.

b) Claim 3

Claim 3 depends from independent claim | andrecites “the sequence

ofparity bits is generated is [sic] in accordance with “a” varying for

different parity bits.” Ex. 1101, 8:23—25.

Petitioner relies on MacKayfor the teaching ofthis limitation,

equating nonuniform row weight with the “‘a’ varying for different parity
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bits” aspect of the claim, Pet. 57-59. Petitioner argues that it would have

been obvious to modify Ping’s H® matrix to have MacKay’s teaching of

nonuniform row weights, and contends that this would have been obvious

for the same reasons givenearlier, in the context of claim 1, as to why one

would consider MacKay’s teachings of nonuniform column weight when

modifying Ping’s H¢ matrix. Jd. at 59. However, Petitioner’s specific

reasoning for modifying the referencesis that “one of ordinary skill would

have been motivated to implement MacKay’s uneven row weight in Ping’s

matrix to determine whether this improved the code’s bit error rate (BER).as

MacKay suggests (when reporting on the teachings of Lubyet al.).” Id.

(citing Ex. 1102, 1449; Ex. 1104 ¢ 159); see also Ex. 1104 4 159

(Petitioner’s expert making the same or similar statement).

Patent Ownerpersuasively argues that Petitioner has failed to

establish a reason as to why one would have modified Ping as proposed.

Prelim. Resp. 21-22. Patent Owner quotes a portion ofthe cited page of

MacKaythat does not suggest what Petitioner proposed but rather implies

the opposite. Jd. at 21. That portion of MacKay, as quotedin the

Preliminary Response,is as follows:

The irregular codes of [Luby e¢ al.] have parity check matrices
with nonuniform weights per row and nonuniform weights per
column. It has not yet been established whether both of these
nonuniformities are desirable. In our experience with codes for

' noisy channels, performance is more sensitive to the distribution
of column weights. In this paper, we concentrate on irregular
codes with the weight per row as uniform as possible.

Prelim. Resp. 21 (quoting Ex. 1102, 1449). Without more explanation from

Petitioner, we are not persuadedthat the cited page of MacKay would have
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suggested to one of ordinary skill in the art the proposed modification of

Ping’s H@ matrix to have nonuniform row weights.

Petitioner has not demonstrated a reasonable likelihood of prevailing

in showing that claim 3 would have been obvious over Ping, MacKay,

Divsalar, and Luby97.

c) Claims 5 and 6

Claim 5 dependsdirectly from independent claim 1 andrecites

additional requirements for the “generating” step. Patent Owner does not

address separately Petitioner’s explanations and supporting evidence

regarding claim 5. Based on the record before us, Petitioner has

demonstrated a reasonable likelihood that it would prevail on its assertion

that claim 5 would have been unpatentable over Ping, MacKay, Divsalar,

and Luby97. See Pet. 63-67.

Claim 6 depends from claim 5 andcalls for “generatingthe random

sequenceof bits comprises coding the collection of message bits using a

low-density generator matrix (LDGM)coder.” Ex. 101, 8:42-44.

Petitioner provides citations to the prior art and declaration testimony

to support the contention that Ping, MacKay, Divsalar, and Luby97 teach the

limitations of claim 6 (including those of claims from which it depends,

claim 5 and independent claim 1) and would have rendered obviousthe

subject matter of the claim. See id. at 63-68 (citing Ex. 1104 §f 171-185)

(addressing claims 5 and 6). For example, Petitioner provides testimonythat

Ping’s matrix H® is a low-density generator matrix as recited in dependent

claim 6. Id. at 67-68; Ex. 1104 97 185. Although Patent Ownerarguesthat

this evidence is not sufficient as “Ping never identifies H® as a generator

matrix,” Prelim. Resp. 22, at issue is whether Petitioner likely is to prevail in

21
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showingthat the references teach the limitation to a personofordinary skill

in the art, and not whether the reference expressly uses the term low-density

generator matrix or identifies matrix H? as such.

Having considered Patent Owner’s further argument that “petition’s

owndiscussion of generator matrices adds confusionas it contradicts

Petitioner’s identification of H® as a generator matrix,” id. at 23, we

determine, on the record before us, that Petitioner has presented sufficient

argumentand evidenceto support the finding that it will prevail in showing

that Ping teaches the low-density generator matrix limitation of claim 6, and

that Petitioner has met its burden of demonstrating a likelihood of successin

showing that claim 6 would have been obviousin view of Ping, MacKay,

Divsalar, and Luby97.

da) Claims 4 and 7-10

Patent Ownerdoes not address separately Petitioner’s explanations

and supporting evidence regarding claims 4 and 7-10. Based on the record

before us, Petitioner has demonstrated a reasonablelikelihood that it would

prevail on its assertion that claims 4 and 7-10 would have been unpatentable

over Ping, MacKay, Divsalar, and Luby97. See Pet. 61-62, 68-74.

I. CONCLUSION

Petitioner has demonstrated that there is a reasonable likelihood of

establishing the unpatentability of claims 1 and 4-10 ofthe ’032 patent.

Petitioner has not demonstrated that there is a reasonable likelihood of

establishing the unpatentability of claims 2 and 3 of the ’032 patent.

22
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IV. ORDER

For the foregoing reasons,it is

ORDEREDthat, pursuant to 35 U.S.C. § 314, inter partes review is

instituted as to claims 1 and 4-10 of the ’032 patent on the following ground

of unpatentability:

Claims 1 and 4—10 as obvious over Ping, MacKay, Divsalar, and

Luby97 pursuant to 35 U.S.C. § 103(a);

FURTHER ORDEREDthat inter partes review is commenced onthe

entry date of this Order, and pursuant to 35 U.S.C. § 314(c) and 37 C.F.R.

§ 42.4, notice is hereby given ofthe institution of a trial; and

FURTHER ORDEREDthatthetrial is limited to the grounds of

unpatentability listed above, and no other grounds of unpatentability are

authorized for inter partes review.

23
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UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

APPLE INC.,
Petitioner,

Vv.

CALIFORNIA INSTITUTE OF TECHNOLOGY,
Patent Owner.

Case IPR2017-00700

Patent 7,421,032 B2

Before KEN B. BARRETT, TREVOR M.JEFFERSON,and
JOHN A. HUDALLA,Administrative Patent Judges.

BARRETT, Administrative Patent Judge.

DECISION

Institution ofInter Partes Review

37 C.F.R. § 42.108
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I. INTRODUCTION

A. Background and Summary

Apple Inc. (“Petitioner”) filed a Petition requesting interpartes

review of U.S. Patent No. 7,421,032 B2, issued September 2, 2008
(“the ’032 patent,” Ex. 1001). Paper 5 (‘“‘Pet.”). The Petition challenges the

patentability of claims 11-17 of the ’032 patent on various groundsof

obviousness under 35 U.S.C. § 103. California Institute of Technology

(“Patent Owner”) filed a Preliminary Responseto the Petition. Paper 13

(“Prelim. Resp.”).

Aninterpartes review may notbeinstituted “unless. . . the

information presented in the petition . . . showsthat there is a reasonable

likelihood that the petitioner would prevail with respect to at least 1 of the

claims challengedin the petition.” 35 U.S.C. § 314(a). Having considered

the arguments and evidencepresented by Petitioner and Patent Owner, we

_ determine that Petitioner has demonstrated a reasonable likelihoodthatit

would prevail in establishing the unpatentability of challenged claims 11-16

of the ’032 patent, and that Petitioner has not demonstrated a reasonable

likelihood that it would prevail in establishing the unpatentability of

claim 17 of the ’032 patent.

B. Related Proceedings

Oneor both parties identify, as matters involving or related to the

’032 patent, Cal. Inst. ofTech. v. Broadcom Ltd., No. 2:16-cv-03714 (C.D.

Cal. filed May 26, 2016) and Cal. Inst. ofTech. v. Hughes Commce’ns, Inc.,

2:13-cv-07245 (C.D. Cal. filed Oct. 1, 2013), and Patent Trial and Appeal

Board cases IPR2015-00059, IPR2015-00060, IPR2015-00061, IPR 2015-

00067, IPR2015-00068, IPR2015-00081, IPR2017-00210, IPR2017-00211,

2
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IPR2017-00219, IPR2017-00297, IPR2017-00423, IPR2017-00701, and

IPR2017-00728. Pet. 3, Paper7.

C. The ’032 Patent

The ’032 patentis titled “Serial Concatenation of Interleaved

Convolutional Codes Forming Turbo-Like Codes.” The ’032 patent

explains someofthe prior art with reference to its Figure 1, reproduced

below.

DECODE 2
 

Figure 1 is a schematic diagram ofa prior “turbo code” system. Ex. 1001,

2:16-17. The ’032 patent specification describes Figure 1 as follows:

A block ofk informationbits is input directly to a first coder 102.
A k bit interleaver 106 also receives the k bits and interleaves

them prior to applying them to a second coder 104. The second
coder produces an output that has morebits than its input, thatis,
it is a coder with rate that is less than 1. The coders 102, 104 are
typically recursive convolutional coders.

Three different items are sent over the channel 150: the

original k bits, first encoded bits 110, and second encodedbits
112. At the decoding end, two decoders are used: a first
constituent decoder 160 and a second constituent decoder 162.

Each receives both the original k bits, and one of the encoded
portions 110, 112. Each decoder sends likelihood estimates of
the decodedbits to the other decoders. The estimates are used to

decode the uncoded information bits as corrupted by the noisy
channel.
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Id. at 1:41-S6.

A coder 200, according to a first embodimentofthe invention,is

described with respect to Figure 2, reproduced below.

200~

 
Figure 2 of the ’032 patent is a schematic diagram of coder 200.

The coder 200 may include an outer coder 202, an
interleaver 204, and inner coder 206.... The outer coder 202
receives the uncoded data. The data may be partitioned into
blocksoffixed size, say k bits. Theouter coder may be an (n,k)
binary linear block coder, where n>k. The coder accepts as input
a block u of k data bits and producesan output block v of n data
bits. The mathematical relationship between u and v is v=Tou,
where Tp is an nxk matrix, and the rate!" of the coderis k/n.

Therate of the coder maybeirregular, that is, the value of
To is not constant, and may differ for sub-blocks of bits in the
data block. In an embodiment, the outer coder 202 is a repeater
that repeats the k bits in a block a numberoftimes q to produce
a block with n bits, where n=qk. Since the repeater has an
irregular output, different bits in the block may be repeated a
different numberof times. For example, a fraction of the bits in
the block may be repeated two times, a fraction of bits may be
repeated three times, and the remainder of bits may be repeated
four times. These fractions define a degree sequence, or degree
profile, of the code.

The inner coder 206 maybea linear rate-1 coder, which
means that the n-bit output block x can be written as x=T)w,
where T; is a nonsingular nxn matrix. The inner coder 210 can

| We understandthat the “rate” of an encoderrefersto the ratio of the

numberof input bits to the numberof resulting encoded output bits related to
those inputbits.

Page 303 of 491



Page 304 of 491

IPR2017-00700

Patent 7,421,032 B2

have a rate that is close to 1, e.g., within 50%, more preferably
10% and perhaps even more preferably within 1 % of 1.

Id. at 2:36-60. In an embodiment, the second (“inner”) encoder 206 is an

accumulator. Jd. at 2:66-67. “The serial concatenation of the interleaved

irregular repeat code and the accumulate code producesan irregular repeat

and accumulate (IRA) code.” Jd. at 3:30—32.

Figure 4 of the ’032 patent is reproduced below.

 
Figure 4 showsan alternative embodiment in which the outer encoderis a

low-density generator matrix (LDGM). Jd. at 3:56-59. LDGM codes have a

“sparse” generator matrix. Jd. at 3:59-60. The IRA code producedis a

serial concatenation of the LDGM codeand the accumulator code. Id.

at 3:60-62. No interleaver (as in the Figure 2 embodiment) is required in the

Figure 4 arrangement because the LDGM provides scrambling otherwise

provided by the interleaver in the Figure 2 embodiment. Jd. at 3:62—64.

“The set of parity checks may be represented in a bipartite graph,

called the Tanner graph, of the code.” Jd. at 3:33-35. Figure 3, shown

below, depicts such a Tanner graph.
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Figure 3 is described as a Tanner graphfor an irregular repeat and

accumulate (IRA) coder. /d. at 2: 20-21. The left-most column of nodes,

information nodes 302 (the opencircles), are variable nodes that receive

information bits. The column of nodes(thefilled circles) just to the right of

the “RANDOM PERMUTATION”block are check nodesv indicated by

reference numeral 304. An information bit node connected to two check

nodes represents a repeat of 2. An information node connectedto three

check nodes represents a repeat of 3. The nodes (the opencircles) in the

right-most column are parity bit nodes x, referenced by 306. As shown by

the edges” of the Tannergraph, eachparity bit is a function of its previous

parity bit and is also a function of information bits (edges connect through

2 We understand that “edges” are thestraight lines that connect one nodeto
another node of a Tanner graph. See Ex. 1001, 3:53—54.

6
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check nodes and random permutation to information bit nodes). Ex. 1001,

3:34—-55; see also Ex. 1004 4 110 (discussing the relationship between parity

bits in the context of the claimed Tanner graph and the ’032 patent’s

specification).

D. Illustrative Claim

Ofthe challenged claims of the ’032 patent, claim 11 is the only

independent claim. The remaining challenged claims depend directly or

indirectly from claim 11. Claim 11, reproduced belowasoriginally issued

and before issuanceof the Certificate of Correction,is illustrative:

11. A device comprising:
an encoder configured to receive a collection of message

bits and encode the messagebits to generate a collection ofparity
bits in accordance with the following Tanner graph:

Zz

=
<

2rs
=
=
8
5
z

Pe 
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Ex. 1001, 8:63-9:34. A Certificate of Correction for the ’032 patent

replaced the labels V;, U;, and X; from the lowerportion of the Tanner

graph in claim 11 with V,, Ux, and X,, respectively. See id. at Certificate of

Correction.

E. Applied References

Reference Dates Exhibit
No.

D. J. C. MacKayet al., Comparison ofConstructions of Ex. 1002
Irregular Gallager Codes,IEEE TRANSACTIONS ON
COMMUNICATIONS,Vol. 47, No. 10, pp. 1449-54, October
1999 (“MacKay”)

L. Ping et al., Low Density Parity Check Codes with Semi- Ex. 1003

 

   Random Parity Check Matrix, IEE ELECTRONICS LETTERS,
Vol. 35, No. 1, pp. 38-39, Jan. 7, 1999 (“Ping”)
M.Lubyetal., Practical Loss-Resilient Codes, PROCEEDINGS|Ex. 1008
OF THE TWENTY-NINTH ANNUAL ACM SYMPOSIUM ON THEORY

OF COMPUTING, May 4-6, 1997, at 150-159 (“Luby97”)

Dariush Divsalar, et al., Coding Theoremsfor “Turbo-Like” Ex. 1017
Codes, PROCEEDINGS OF THE THIRTY-SIXTH ANNUAL
ALLERTON CONFERENCE ON COMMUNICATION, CONTROL, AND
COMPUTING,Sept. 23-25, 1998, at 201—209 (“Divsalar’).

H. Pfister and P Siegel, The Serial Concatenation ofRate-1 Ex. 1022
Codes Through Uniform Random Interleavers, Presentation at
Allerton Conference, Sept. 22-24, 1999 (“Pfister Slides’’).

Petitioner also relies on the Declaration of Dr. James A. Davis, dated

January 19, 2017 (Ex. 1004), in support of its arguments. Patent Owner

relies upon the Declaration of Dr. R. Michael Tanner, dated May 8, 2017

(Ex. 2001), in support of its arguments.
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F. Asserted Grounds of Unpatentability

Petitioner asserts the following grounds of unpatentability:

References a Basis Claim(s)
Ping, MacKay, and Divsalar § 103(a)|11, 12, and 14-16
 

Ping, MacKay, Divsalar, and Luby97 § 103(a) 13

Ping, MacKay, Divsalar, and Pfister Slides|§ 103(a)

Il. ANALYSIS

A. Claim Construction

 
In an inter partes review, claim terms in an unexpired patentare given

their broadest reasonable construction in light of the specification of the

patent in which they appear. 37 C.F.R. § 42.100(b); see also Cuozzo

Speed Techs. LLC v. Lee, 136 S. Ct. 2131, 2144-46 (2016). Under the

broadest reasonable construction standard, claim termsare given their

ordinary and customary meaning, as would be understood by one ofordinary

skill in the art in the context of the entire patent disclosure. Jn re Translogic

Tech., Inc., 504 F.3d 1249, 1257 (Fed. Cir. 2007).

Tanner graph

In a prior decision regarding the ’032 patent, the Board construed the

Tanner graph of claim 18 (not challenged here) as follows:

[1] a graph representing an [irregular’ repeat accumulate] IRA
code as a set of parity checks where every message bit is

3 The Board, the prior decision regarding the ’032 patent, adopted a
construction where,“[i]n the context of the ’032 patent specification,...
‘irregular’ refers to the notion that different message bits or groups of
messagebits contribute to different numbersofparitybits.”
IPR2015-00060, Paper 18, 12 (Decision denyinginstitution); see also
Pet. 24 (advocating the adoption of that construction in this case); Prelim.

9
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repeated, at least two different subsets of message bits are
repeated a different numberoftimes, and

[2] check nodes, randomly connected to the repeated message
bits, enforce constraints that determinethe parity bits[, and]...

[3] a parity bit is determined as a function of both information
bits and other parity bits as shown bythe configuration of nodes
and edges of the Tanner graph.

IPR2015-00060, Paper 18, 12-14 (numbering and paragraphing added for

clarity). The Tanner graph of claim 18 is the sameas that of claim 11. See

Ex. 1004 4 99 (Dr. Davis); Ex. 2001 7 20 (Dr. Tanner).

Petitioner supports the application of the same construction here.

Pet. 26. Patent Owner contends “no construction is necessary beyond

observing that in the above Tannergraph,different subsets of message bits

are repeated a different number of times.” Prelim. Resp. 6. Patent Owner’s

position correspondsto only thefirst of the three requirements in the
Board’s prior construction. Patent Owner’s proposed construction does not

go far enoughasit does not address the other limitations apparent from the

Tanner Graph.

Weadopt ourprior construction for purposesof this decision.

B. The Alleged Obviousness of
Claims 11, 12, and 14-16 Over Ping, MacKay, and Divsalar

Petitioner alleges that claims 11, 12, and 14-16 of the ’032 patent

would have been obvious over Ping, MacKay, and Divsalar. Pet. 39-64.

Patent Owner opposes. Prelim. Resp. 7-21.

Resp. 6 (asserting that the “irregularity” of the Tanner graph of claim 11
means “different subsets of message bits are repeated a different number of
times”).

10
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Petitioner asserts that Ping discloses much of the subject matter of

claim 11, but maintains that Ping’s outer coder is regular. Pet. 41; see also

id. at 51. Petitioner relies on MacKay for the teaching ofirregularity, id.

at 39, 41, and relies on Divsalar for the teaching ofrepetition “if Ping

standing aloneis not understood to teach, or render obvious, repeating

information bits,” id. at 44.

1. Ping (Ex. 1003)

Ping is an article directed to [a] semi-random approach to low

density parity check [LDPC] code design.” Ex. 1103, 38. In this approach,

“(a]n LDPC codeis defined from a randomly generated parity check matrix

H.” Jd. The size of matrix H is (n-k) x n where k is the information length

and 7 is the coded length. Jd. A codeword c is decomposed“as ec = [p, d],

where p and d contain the parity and informationbits, respectively.” Jd.

Parity check matrix H can be decomposedinto twoparts corresponding to p

and d as “H = [H?, H"].” Jd. HPis defined as follows:

l ()

HP ss

( | 1 ]

Id. H"‘is created such thatit “has a column weightof ¢ and a row weight of

kt/(n—k) (the weight of a vector is the number of 1s amongits elements),”id.,

such that

11
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ne, A,
he, hg, he, oa he.

Ho=[n,  , Ms tS,

he. hea heea we heae

Ex. 1104974.

Parity bits “p = {p;} can easily be calculated from a given d = {di}”

using the following expressions:

p= >». hid; and p;=piat >». h?,d; (mod 2)
j J

Ex. 1103, 38 (equation (4)).*

2. MacKay (Ex. 1002)

MacKayis a paperrelated to Gallager codes based on irregular

graphs, which are “low-density parity check codes whose performanceis
closest to the Shannonlimit.” Ex. 1002, 1449. According to MacKay,

“[t]he best knownbinary Gallager codes are irregular codes whoseparity

check matrices have nonuniform weight per column.” Jd. A parity check

matrix that “can be viewedas defining a bipartite graph with ‘bit’ vertices

corresponding to the columns and ‘check’ vertices corresponding to the

rows” where “[e]ach nonzero entry in the matrix correspondsto an edge

connecting a bit to a check.” /d. at 1450. As an example ofan irregular

* The reference to “mod 2” refers to modulo-2 addition. Modulo-2 addition

correspondsto the exclusive-OR (XOR or @) logical operation, whichis
defined as follows: 0€@0=0, 0@®1=1, 1@0=1, and 1@1=0. See Ex. 1004
4 185.

12
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code in a parity check matrix, MacKaydescribes a matrix that “has columns

of weight 9 and of weight 3 [and] all rows hav[ing] weight 7.” Jd. at 1451.

3. Divsalar (Ex. 1017)

Divsalar teaches “repeat and accumulate” codes, described as “a

simple class of rate 1/q serially concatenated codes where the outer code is a

q-fold repetition code andthe inner codeis a rate 1 convolutional code with

transfer function 1/(1 + D).” Ex. 1004 § 89 (quoting Ex. 1017, 1 (Abstr.)).

Petitioner relies on Divsalar’s Figure 3, reproduced below.

LENGTH (WEIGHT) [wi

Qn «x Gh
permutation

macrix

Figure 3 of Divsalar describes an encoderfor a (qN, N) repeat and

accumulate code. Ex. 1017, 5. The numbers abovethe input-outputlines

indicate the length of the corresponding block, and those below the lines
indicate the weight of the block. Jd.

4. The Alleged Obviousness ofIndependent Claim 11

For reasons discussed below, Petitioner has shown a reasonable

likelihood that it would prevail in establishing unpatentability of

independentclaim 11 as obvious over Ping, MacKay, and Divsalar.

As discussed abovein the context of claim construction, independent

claim 11 contains a Tanner graph havingat least three elements. Petitioner,

in articulating its obviousness challenge of claim 11, relies on the testimony

of Dr. Davis and mapsthe teachingsofthe prior art against those three

elements as well as the express recitations of the claim. Pet. 46-57.

13
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Petitioner maintains that Ping teaches the recited “encoder configured

to receive a collection of message bits and encode the messagebits to

generate a collection ofparity bits.” Jd. at 46-47 (citing Ex. 1004 {J 127-

128). Specifically, Petitioner contends that Ping provides equations from

whichparity bits p can easily be calculated from information bits d, and that

one of ordinary skill in the art would recognize that “message bits” and

“information bits” are synonymous. Id.

Asfor the Tanner graph,Petitioner addresses the three elements but in

an order different than that listed above in the claim construction section.

For the element“[3] a parity bit is determined as a function of both

information bits and other parity bits as shown bythe configuration of nodes

and edges of the Tanner graph,” Petitioner asserts that Ping teaches a two-

stage, low-density parity-check (LDPC)-accumulate code wherethe value of

one parity bit is used in the calculation of the next parity bit. 7d. at 27, 48-

50; see also id. at 51-52 (maintaining that Ping’s inner coderis an

accumulator).

The next element of the Tanner graph addressed byPetitioneris “[1] a

graph representing an [irregular repeat accumulate] IRA code as a set of

parity checks where every messagebit is repeated, at least two different

subsets of messagebits are repeated a different numberoftimes.” Pet. 50—

54. Petitioner asserts that a particular code may be represented as matrices

or as a Tanner graph, with those being two waysof describing the same

thing, and contends that the proposed combination would have been

understood by one of ordinary skill in the art to correspond to the claimed

Tanner graph. Jd. at 52-54.

14
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Petitioner contendsthat, “[i]Jn Ping’s H? matrix, every column

corresponds to an information bit (d;) and every row corresponds to a

summation ©/4% 4)” and that one ofordinary skill in the art would have

understood that the summations are computedasthefirst stage of computing

the parity bits in Ping. Jd. at 31,32. According to Petitioner, “Ping’s outer

LDPCcodeis regular because each columnin Ping’s generator matrix H4

contains the same numberof 1s — exactly ‘7?’ 1s,” and notes that “Ping thus

states that matrix ‘Ha has a column weight of t....’” Jd. at 41 (quoting

Ex. 1003, 38). Petitioner cites MacKay for teaching that“t]he best known

binary Gallager codes are irregular codes whoseparity check matrices have

nonuniform weight per column.” Jd. at 41 (quoting Ex. 1102, 1449)

(emphasis in original).

Petitioner reasonsthat, “[b]ecause MacKayteachesthat irregular

codes perform better than regular codes, one of ordinary skill would have

been motivated to incorporate irregularity into Ping.” Jd. at 41. Petitioner

maintains:

It would have been straightforward for a person of ordinary skill
to change Ping’s generator Ha matrix such that not all columns
had the same weight —e.g., setting some columnsto weight 9 and
others to weight 3, as taught by MacKay. (Ex. 1002, p. 1451.)
This change would result in some information bits contributing
to more outer LDPCparity bits than others, and would have made
Ping’s outer LDPC code irregular. ... Moreover, MacKay’s
teaching that the best performing LDPC codesare irregular
would also have made this modification obvious (and desirable)
to try. (Ex. 1002, pp. 1449, 1454, “The excellent performance of
irregular Gallager codes is the motivation for this paper....’)
(Ex. 1004, 116.)

Pet. 42. Petitioner notes that Ping credits a reference written by the author

of MacKayas having creating “revived interest in the low density parity

15
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check (LDPC) codesoriginally introduced in 1962 by Gallager.” Jd. at 39

(quoting Ex. 1003, 38).

Petitioner further contendsthat, “even if Ping standing alone is not

understoodto teach, or render obvious, repeating information bits, doing so

would have been obvious in view of Divsalar’s explicit teaching of repeating

bits.” Jd. at 44. Petitioner also argues that “[o]ne of ordinary skill would

have been further motivated to implementPing using the repeater of

Divsalar because this implementation would be both cost-effective and easy

to build,” and that the similarities between Ping and Divsalar provide

additional motivation to combine the references teachings. Jd. at 44-45.

Thus, argues Petitioner, the combination of Ping, MacKay, and

Divsalar teaches an irregular repeat accumulate code where messagebits are

repeated andat least two different subsets of message bits are repeated a

different numberof times. Jd. at 52 (citing Ex. 1004 ¥ 139).

Lastly, Petitioner contends that Ping teaches the Tanner graph

requirementof “[2] check nodes, randomly connected to the repeated

messagebits, [which] enforce constraints that determine the parity bits.” Jd.

at 54-57. Petitioner points to Ping’s Equation (4)

Pi= Pi-. + Sond;
j

as teaching check nodesconstraining the relationship between information

_ bits and parity bits. /d. at 54-56. Petitioner further maintains that Ping,

using Divsalar’s repetition, teaches that the check nodes are randomly

connected to repeated messagebits. Id. at 56-57.

Wenowturn to Patent Owner’s arguments. Patent Ownerfirst argues

that MacKayfails to disclose the irregularity of claim 11, namely
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irregularity in the number of message (information) bits repeated in a coding

operation. See Prelim. Resp. 8~9. Specifically, Patent Ownerasserts that

Petitioner fails to identify any “instance of nonuniform weight per column

amonginformation bits.” Jd. Petitioner’s articulated ground, however,is

based at least on the application of MacKay’s irregularity into Ping’s

generator H@ matrix making the outer LDPC codeirregular. Pet. 41-42

(citing, inter alia, Ex. 1004 J§ 114-116); see also Pet. 34 (Petitioner arguing

‘“MacKay’s nonuniform weight per column ensures that some information

bits contribute to more parity bits than others.”). Patent Owner’s argument

that MacKaystanding alonelacksthe irregularity of claim 11 does not

persuadeusthat Petitioner incorrectly asserts that the combination of

references would result in that subject matter.

Patent Owneralso argues “the petition incorrectly addresses only a

portion of Ping’s parity check matrix H‘, rather than the parity check matrix

H.” Prelim. Resp. 9. Accordingly, Patent Owner argues “Ping’s parity

check matrix H already includes nonuniform weight per column—i.e., the

‘irregularity’ of MacKay.” Jd. Based on Patent Owner’s interpretation of

the structure of parity check matrix H as being [H°, H®], and Patent Owner’s

allegation regarding H®that“(t]he only value of t disclosed by Ping is 4”

(Prelim. Resp. 10-11), Patent Owner contends that matrix H has column

weights as shown in a diagram from page 11 of the Preliminary Response,

whichis reproduced below.

17
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1 0 |

0 114]

(n-k-1) 1 (k)
Weight 2 Weight 1 Weight 4

Id. at 11, 14. Patent Owner concludes “Ping discloses a parity check matrix

with different numbers of ones per column—.e., different column weights

[weight 2, weight 1, and weight t= 4].” Jd. at 11. Thus, Patent Owner

argues that there would be no motivation to modify Ping to include

“irregularity” when Ping “already includes the aspects identified in

MacKay.” Jd. at 14-15.

Patent Owner’s argument does not address directly Petitioner’s

articulation of the ground. Petitioner does not utilize Ping’s entire parity

check matrix H in its analysis; rather, Petitioner notes that the H® matrixis

part of Ping’s “parity check” matrix H. Pet. 42. Petitioner maintainsthat,

“[bJlecause Ping’s Equation (4) uses the H‘ matrix to produceparity bits

from informationbits, it is a ‘generator matrix.’” /d. (citing Ex. 1003, 38).

Petitioner asserts that “Ping’s outer LDPC code is regular because each

column in Ping’s generator matrix H“ contains the same numberof 1s —

exactly ‘?’ 1s,” and notes that “Ping thus states that matrix ‘Ha has a column

weight oft....’” Jd. at 41 (quoting Ex. 1003, 38). As such, we do not

agree that matrix H® from Ping,as cited by Petitioner and as forming the

basis of the articulated ground, already includes “irregularity” in the manner

suggested by Patent Owner. We understand Petitioner’s combination as

relating to the specific application of MacKay’s “non-uniform column

weight” to Ping’s matrix H® (see Pet. 42-43), not a generic application of

18

Page 317 of 491



Page 318 of 491

IPR2017-00700

Patent 7,421,032 B2

“irregularity” to Ping’s teachings as a whole. Accordingly, Patent Owner’s

arguments do not underminePetitioner’s stated motivation to combine

MacKay with Ping.

| Patent Owneradditionally argues “nothing in the references teach

such a specific modification” of only Ping’s “submatrix H®” andthat

“MacKaysaysnothing about modifying a specific portion of a parity check

matrix to provide a subset of columns with nonuniform column weights,let

alone doing so for a portion specifically corresponding to informationbits.”

Prelim. Resp. 12; see also id. 15—16. Nevertheless, Petitioner shows
persuasively, on this record, that MacKay “teaches how to make LDPC

matrices ‘irregular’ by implementing a ‘nonuniform weight per column.’”

Pet. 41 (quoting Ex. 1102, 1449). Petitioner cites a specific example in

MacKay wherea matrix “has columnsofweight 9 and of weight 3.” Jd. at

41-42 (quoting Ex. 1102, 1451 and citing Ex. 1004 § 115). In light ofthis

evidence, we agree that an ordinarily skilled artisan would have known how

to add nonuniform column weights from MacKayto the uniform column

weights in Ping’s matrix H®.

Having considered Petitioner’s and Patent Owner’s arguments and

evidence, we determine Petitioner has established sufficiently at this stage

that Ping, MacKay, and Divsalar teach every limitation of claim 11.

Petitioner also has provided, on the current record, a sufficient rationale for

its proposed combination. Thus, for the foregoing reasons, Petitioner

demonstrates a reasonable likelihoodofprevailing in showing that claim 11

would have been obvious over Ping, MacKay, and Divsalar.
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5. The Alleged Obviousness ofClaims 12 and 14-16 Over Ping,
MacKay, and Divsalar

The remaining claims subject to Petitioner’s first ground, claims 12

and 14-16, each dependdirectly or indirectly from independent claim 11.

Dependent claim 12 recites that “the encoder [of claim 11] is

configured to generate the collection of parity bits as if a numberof inputs

into nodes v; was not constant.” Ex. 1001, 9:35-37. Petitioner relies on

MacKayfor the teaching ofthis limitation, equating nonuniform column

weight with the “not constant” aspect of the claim. Pet. 58-62. Petitioner’s

analysis, including the reasoning to combinethe references’ teachings, is the

sameor similar to that regarding claim 11 and the application of MacKay’s

teaching of “nonuniform column weight” in the combination of Ping,

MacKay, and Divsalar and specifically to make Ping’s matrix H¢

nonuniform. /d. at 60. Patent Owner again arguesthat Petitioner’s reference

to only Ping’s matrix H®, rather than H,is flawed. Prelim. Resp. 21

(“Petitioner’s attempt to apply MacKay’s ‘nonuniform row weights’ to H®

(see Pet. at 61-62) repeats the errors discussed abovein Section III.A.2, and

so should be disregarded for similar reasons.”). Patent Owner also argues

that Petitioner fails to provide a reason to modify the references with regard

to this claim but does not acknowledge Petitioner’s statements on pages 60-

61 of the petition. We again do not find Patent Owner’s arguments

persuasive, and determine, on the record before us, that Petitioner has

demonstrated a reasonablelikelihood of prevailing in showing that claim 12

would have been obvious over Ping, MacKay, and Divsalar.

Patent Owner does not address separately Petitioner’s explanations

and supporting evidence regarding claims 14-16. See Prelim. Resp. 21-22.
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Based on the record before us, Petitioner has demonstrated a reasonable

likelihood that it would prevail on its assertion that claims 14—16 would

have been unpatentable over Ping, MacKay, and Divsalar. See Pet. 62-64.

C. The Alleged Obviousness
ofClaim 13 Over Ping, MacKay, Divsalar, and Luby97

Dependent claim 13 specifies that the encoder comprises a

low-density generator matrix (LDGM)coder and an accumulator. Ex. 1001,

9:38-45. Petitioner, relying on Luby97 for the teachings of receiving

message bits in a stream (Pet. 69), provides citationsto the prior art and

declaration testimony to support the contention that Ping, MacKay,Divsalar,

and Luby97teachthe limitations of claim 13 and would have rendered

obvious the subject matter of the claim. Jd. at 64-71 (citing Ex. 1004

q{ 172-187). For example, Petitioner provides testimony that Ping’s matrix

H‘is a low-density generator matrix as recited in dependent claim 13. Jd. at

67-68; Ex. 1004 J 179-181. Although Patent Owner argues that this

evidenceis not sufficient as “Ping never identifes [sic] H® as a generator

matrix,” Prelim. Resp. 22, at issue is whether Petitioner likely is to prevail in

showingthat the references teach the limitation to a person of ordinary skill

in the art, and not whether the reference expressly uses the term low-density

generator matrix or identifies matrix H® as such.

Wedetermine, on the record before us, that Petitioner has presented

sufficient argument and evidence to support the finding that it will prevail in

showing that Ping teaches the low-density generator matrix limitation of

claim 13, and that Petitioner has met its burden of demonstrating a

likelihood of success in showingthat claim 13 would have been obviousin

view of Ping, MacKay, Divsalar, and Luby97.
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D. The Alleged Obviousness
ofClaim 17 Over Ping, MacKay, Divsalar, and the Pfister Slides

Petitioner’s argument for dependent claim 17, which adds the

requirementof a second accumulator, relies on the Pfister Slides (Ex. 1022)

to teach the additional limitation. Pet. 71-72. Patent Owner argues that

Petitioner has failed to establish that the Pfister Slides qualify as priorart.

Prelim. Resp. 24-27.

Petitioner contends that Paul Siegel presented the Pfister Slides at the

Allerton Conference in September 1999. Pet. 37-38 (citing Declaration of

Paul Siegel, Ex. 1023, 3). Patent Owner correctly argues that the Petition is

devoid of any explanation or argument as to why or howthe Pfister Slides

qualify as prior art. Prelim. Resp. 24—25. Indeed, the Petition makes no

attempt to show howthePfister Slides qualify as a “printed publication”

under 35 U.S.C. § 311(b), which limits inter partes reviews to challenges

based on patents and printed publications.

Welook to the underlying facts to make a legal determination as to

whethera reference is a printed publication. Suffolk Techs., LLC v. AOL

Inc., 752 F.3d 1358, 1364 (Fed. Cir. 2014). The determination of whether a

given reference qualifies as a prior art “printed publication” involves a case-

by-case inquiry into the facts and circumstances surroundingits disclosure to

membersofthe public. Jn re Klopfenstein, 380 F.3d 1345, 1350 (Fed.

Cir. 2004). The key inquiry is whether the reference was made “sufficiently

accessible to the public interested in the art” before the critical date. In re

Cronyn, 890 F.2d 1158, 1160 (Fed. Cir. 1989); see In re Wyer, 655 F.2d

221, 226 (CCPA 1981). “A given reference is ‘publicly accessible’ upon a

satisfactory showing that such documenthas been disseminated or otherwise
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made available to the extent that persons interested and ordinarily skilled in

the subject matter or art exercising reasonable diligence, can locate it.”

Bruckelmyer v. Ground Heaters, Inc., 445 F.3d 1374, 1378 (Fed. Cir. 2006)

(citation omitted).

With respect to slide presentations, Federal Circuit case law and a

prior opinion from our Board have foundthat the mere presentation ofslides

at a professional conferenceis not per se a prior art printed publication.

Klopfenstein, 380 F.3d at 1349 n.4; Temporal Power Ltd. v. Beacon Power,

LLC, Case IPR2015-00146,slip op. at 8-11 (PTAB April 27, 2015)

(Paper 10).

In the presentcase, Petitioner cites to a specific page of Mr. Siegel’s

declaration that does not support a conclusion that the Pfister Slides qualify

as a printed publication. Pet. 37-38 (citing Ex. 1023, 3). Mr. Siegel’s

declaration in its entirety does not address the factors cited in Jn re

Klopfenstein as to whetherthe slides in question qualify as a printed

publication. See Ex. 1023. The Petition and Mr. Siegel’s declaration merely

support the assertion that a presentation took place, butfail to provide

sufficient evidence or argument regarding whetherthe Pfister Slides were

published or howthe Pfister Slides were made accessible to the relevant

public, amongotherissues raised by slide presentations. See, e.g.,

Klopfenstein, 380 F.3d at 1350; Temporal Power Ltd., 1PR2015-00146,

Paper 10 at 8-11.

With respect to the Pfister Slides, Petitioner fails to meet the burden

imposed under § 314(a) to establish in its Petition a reasonable likelihood of

success, which includes, among other things, making a threshold showing

that the Pfister Slides qualify as a prior art printed publication. Accordingly,
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wedeterminethat Petitioner has not demonstrated a likelihood of showing

that claim 17 would have been obvious over Ping, MacKay, Divsalar, and

the Pfister Slides.

I. CONCLUSION

Petitioner has demonstrated that there is a reasonable likelihood of

establishing the unpatentability of claims 11-16 of the ’032 patent.

Petitioner has not demonstrated that there is a reasonable likelihood of

establishing the unpatentability of claim 17 of the ’032 patent.

IV. ORDER

For the foregoing reasons,it is

ORDEREDthat, pursuant to 35 U.S.C. § 314, inter partes review is

instituted as to claims 11-16 of the ’032 patent on the following grounds of

unpatentability:

Claims 11, 12, and 14-16 as obvious overPing, MacKay, and
Divsalar pursuant to 35 U.S.C. § 103(a);

Claim 13 as obvious over Ping, MacKay,Divsalar, and Luby97

pursuantto 35 U.S.C. § 103(a);

FURTHER ORDEREDthatinterpartes review is commenced on the

entry date of this Order, and pursuant to 35 U.S.C. § 314(c) and 37 C.F.R.

§ 42.4, notice is hereby given oftheinstitution of a trial; and

FURTHER ORDEREDthat thetrial is limited to the grounds of

unpatentability listed above, and no other grounds of unpatentability are

authorized for inter partes review.
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For PETITIONER:

Richard Goldenberg
Brian Seeve

WILMER CUTLER PICKERING HALE AND DORR LLP

richard.goldenberg@vwilmerhale.com
brian.seeve@wilmerhale.com

For PATENT OWNER:

Michael Rosato

Matthew Argenti
Richard Torezon

WILSON SONSINI GOODRICH & ROSATI

mrosato@wsgr.com
margenti(@wsgr.com
rtorczon@wsgr.com
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8 UNITED STATES DISTRICT COURT

9 CENTRAL DISTRICT OF CALIFORNIA

10

11|}CALIFORNTA INSTYPTUTE OF CASE NO. 2:13-CV-7245 MRP-ITEM
TECHNOLOGY, a Califomia

12||corporation,  i(PROPOSED| ORDER OFDIsMISSAI4
13 Plaintiff,

14 VS.

i5}} HUGHES COMMUNICATIONS, INC., a
Delaware corporation, HUGHES

16||NETWORK SYSTEM5, LLC, a
Delaware limited liability company, DISH

17|| NETWORK CORPORATION, a Nevadacorporation, DISH NETWORKLLAC.
18|Colorado limited lability company, and.

DISHNETSATELLITE BROADBAND
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CAME ON THIS DAYfor consideration of the Joint Stipulated Motion for

Dismissal with Prejudice of all claims, defenses, and counterclaims assertedadNOrot
between Caltech and Defendants, and the Court being of the opinion that said

is

Ht motion should be GRANTED,itis hereby ORDERED, ADTUDGED AND

DECREEDthat all claims, defenses, and counterclaims in this action asserted in this

suit between Caltech and Defendants are hereby dismissed with prejudice.QOBCm~bA
it is further ORDEREDthat all attorneys’ fees and costs are to be borne by

0 the party that incurred them..

IT IS SO ORDERED.

DATED: May27, 2016

 
17 Honorable George H. King’

Chief United States Disteict;Court Judge

~3- Case No. 2:13-CV-7245 MRP-FEM
[PROPOSED] ORDER OF DISMISSAL
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2 Dismissal with Prejudice of all claims, defenses, and counterclaims asserted
3

4 between Caltech and Defendants, and the Court being of the opinion that said

5 |imotion should be GRANTED, itis hereby ORDERED, ADJUDGED AND

DECREEDthat all claims, defenses, and counterclaims in this action asserted in this
7

g suit between Caltech and Defendants are hereby dismissed with prejudice.

° It is further ORDEREDthat all attorneys’ fees and costs are to be borne by
10 the party that incurred them.
it

12 ae EN .
IT IS SO ORDERED.
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U.S, DISTRICT COURT

10/01/2013 Central District of California
 

    ~TDEFENDANT:

Hughes Communications,inc., Hughes Network
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DATE INCLUDED INCLUDED BY

(2) Amendment (J Answer C1] Cross Bil

PATENT OR DATE OF PATENT OL DER OF PATENT OR TRAIT
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DECISIONJUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—-Upon initiation of acon, mail chk copyto Director Capy 3-—-Uport termination of action, mail this copy to Director
Copy 2—-Uponfiling document adding patent(s), mail this copy to Director Copy 4—Case file copy
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Unrrep Siares Parent’ AND TRADEMARK OFFICE UNTTED STATES DEPARTMENT OF COMMERCE
United Statcs Patent and Trademark Office
Address: COMMISSIONER FCR PATENTSPQ. Box 14

lcxandria, Virginia 22313-1450WWw.usrto.gov

11/542,950 10/03/2006 Hui Jin 06618-637002/CIT3220-C

CONFIRMATION NO.6431

20985 POWER OF ATTORNEY NOTICE

FISH & RICHARDSONP.C. (SD)

P.O. BOX 1022 MONAA
MINNEAPOLIS, MN 55440-1022 00000004938 1159

Date Mailed: 08/18/2011

 

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Powerof Attorneyfiled 08/10/2011.

¢ The Powerof Attorney to you in this application has been revoked by the assignee who hasintervened as
provided by 37 CFR 3.71. Future correspondencewill be mailed to the new addressof record(37 CFR 1.33).

/snguyen/

 

Office of Data Management, Application Assistance Unit (571) 272-4000,or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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Unrrep Siares Parent’ AND TRADEMARK OFFICE UNTTED STATES DEPARTMENT OF COMMERCE
United Statcs Patent and Trademark Office
Address: COMMISSIONER FCR PATENTSPQ. Box 14 

cxandria, Virginia 22313-1450WWW.Us2t0.g0V

APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

11/542,950 10/03/2006 Hui Jin CIT 3220-C

CONFIRMATIONNO.6431

29690 POA ACCEPTANCELETTER
CALIFORNIA INSTITUTE OF TECHNOLOGY

1200 E.CALIFORNIA BLVD. MONAA
M/C 201-85 000000049381 190
PASADENA,CA 91125

Date Mailed: 08/18/2011

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Powerof Attorneyfiled 08/10/2011.

The Powerof Attorney in this application is accepted. Correspondencein this application will be mailed to the
above address as provided by 37 CFR 1.33.

/snguyen/

 

Office of Data Management, Application Assistance Unit (571) 272-4000,or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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PTO/SB/81 (01-09)
Approved for use through 11/30/2011. OMB 0651-0035

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Underthe Paperwork Reduction Act of 1995, no persons are required to respondto a collection of information unlessit displays a valid OMB contro! number.

POWER OF ATTORNEY

OR Filing Date October 3, 2006
REVOCATION OF POWER OF ATTORNEY First Named Inventor Robert J. McEliece

WITH A NEW POWEROF ATTORNEY Title Serial Concatenation of Interleaved...
AND Art UnitExaminer Name

CHANGE OF CORRESPONDENCE ADDRESS

| hereby revokeall previous powersof attorney given in the above-identified application.

[| A Powerof Attorney is submitted herewith.
OR

| hereby appoint Practitioner(s) associated with the following Customer
Number as my/our attorney(s) or agent(s) to prosecute the application
identified above, and to transactall business in the United States Patent
and Trademark Office connected therewith:

OR

| hereby appoint Practitioner(s) named below as my/ourattorney(s) or agent(s) to prosecute the application identified above, and
to transact all business in the United States Patent and Trademark Office connected therewith:

 

 

 

 

Practitioner(s) Name Registration Number 

  
Please recognize or change the correspondence addressfor the above-identified application to:

The address associated with the above-mentioned Customer Number.

OR

[| The address associated with Customer Number:
OR

Firm or
Individual Name

aOO2)
a

Telephone pfEma!
| am the:

[| Applicant/Inventor.
OR

Assignee of record of the entire interest. See 37 CFR 3.71.
Statement under 37 CFR 3.73(b) (Form PTO/SB/96) submitied herewith orfiled on

SIGNATUREof Applicant or Assignee of Record

/Fred Farina/|Date‘|June 1, 2011
(626) 395-3058

Chief Innovation Officer, California Institute of Technology
NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple forms if more than one
signature is required, see below*.

*Total of forms are submitted.

This collection of information is required by 37 CFR 1.31, 1.32 and 1.33. The information is required to obtain or retain a benefit by the public whichisto file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon theindividual case. Any comments on
the amountof time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

 

 
if you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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PTO/SB/96 (07-09)
Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no personsare required to respond to a collection of information unlessit displays a valid OMB control number.

STATEMENT UNDER37 CFR 3.73(b)

Applicant/Patent Owner: Robert J. McEliece, Hui Jin, Aamod Khandekar

Application No./Patent No.: 11/542,950 Filed/Issue Date: 10/03/2006
Titled:

  

Serial Concatenation of Interleaved Convolutional Codes Forming Turbo-Like Codes

California Institute of Technology _a__ University 
(Nameof Assignee) (Type of Assignee, e.g., corporation. partnership, university, government agency,etc.

states thatit is:

[| the assignee of the entire right, title, and interest in;

an assigneeof less than the entire right,title, and interest in
(The extent (by percentage) of its ownership interestis %); or

3. the assignee of an undivided interest in the entirety of (a complete assignment from oneof the joint inventors was made)

the patent application/patent identified above, by virtue of either:

A. An assignmentfrom the inventor(s) of the patent application/patent identified above. The assignment was recordedin
the United States Patent and Trademark Office at Reel 018470 , Frame 0321 , or for which a
copy therefore is attached.

A chainoftitle from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , orfor which a copy thereofis attached.

2. From: To:

The document was recordedin the United States Patent and TrademarkOffice at

Reel , Frame , or for which a copy thereofis attached.

3. From: To:

The document was recordedin the United States Patent and TrademarkOffice at

Reel , Frame , or for which a copy thereofis attached.

[| Additional documentsin the chain oftitle are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(b)(1)(i), the documentary evidence of the chain oftitle from the original owner to the assignee was,
or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy(/.é6., a true copy of the original assignment document(s)) must be submitted to Assignment Division in
accordance with 37 CFR Part 3, to record the assignmentin the records of the USPTO. See MPEP 302.08]

The undersigned (whosetitle is supplied below) is authorized to act on behalf of the assignee.

/Fred Farina/ 7/21/2011

Signature Date

Fred Farina Chief Innovation Officer, OTT

Printed or Typed Name Title
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public whichisto file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing. and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amountoftime
you require to complete this form and/or suggestions for reducing this burden, should be sentto the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO THIS ADDRESS. SEND TO: Commissioner
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

 

 
if you need assistance in completing the form, call 1-600-PTO-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark
Office is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonmentof the application or expiration of the patent.

The information provided by youin this form will be subject to the following routine uses:

1.

Page 338 of 491

The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Departmentof Justice to determine whether
disclosure of these records is required by the Freedom ofInformation Act.
A record from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negotiations.
A record in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Memberwith respect to the subject matter of the
record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).
A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.
A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).
A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency's responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be madein accordance with the GSA regulations governing inspection of records for this
purpose, and any otherrelevant (/.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record wasfiled in an application which
became abandonedorin which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.
A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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Electronic AcknowledgementReceipt
 

EFS ID: 10708586
 

Application Number: 11542950

SERIAL CONCATENATION OF INTERLEAVED CONVOLUTIONAL CODES

Title of Invention: FORMING TURBO-LIKE CODES

Filer Authorized By: Case Kyn Cortese 

Attorney Docket Number: 06618-637002/CIT3220-C 

Receipt Date: 10-AUG-2011

Application Type: Utility under 35 USC 111(a)

Paymentinformation:

 
 

Submitted with Payment no

File Listing:

Document sigs File Size(Bytes)/ Multi PagesNumber DocumentDescription|Fllename|Message Digest Part /.zip (if appl.)
Powerof Attorney CIT-3220-C-POA.pdf Aci bcf23a7916b1f11323cea337ca9658269

f2bt

1 °°
Information
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432476

CIT-3220-C-Cert.pdf no 2544d8c0f0ad 96aef39ec5462ab1e891 2a075)
2 Oath or Declarationfiled   

 Warnings: 

Information:

Total Files Size (in bytes) 464887 

This AcknowledgementReceipt evidences receipt on the noted date by the USPTOofthe indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar toa
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary componentsfora filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shownonthis
AcknowledgementReceiptwill establish thefiling date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903indicating acceptance of the application as a
nationalstage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new internationalapplication is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this AcknowledgementReceiptwill establish the international filing date of
the application.
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Unrrep Siares Parent’ AND TRADEMARK OFFICE UNTTED STATES DEPARTMENT OF COMMERCE
United Statcs Patent and Trademark Office
Address: COMMISSIONER FCR PATENTSPQ. Box 14

cxandria, Virginia 22313-1450WWW.Us2t0.g0V

APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

 
11/542,950 10/03/2006 Hui Jin 06618-637002/CIT3220-C

CONFIRMATIONNO.6431

20985 MISCELLANEOUS NOTICE

FISH & RICHARDSONP.C. (SD)

P.O. BOX 1022 MONA
MINNEAPOLIS, MN 55440-1022 OO00000465 14705

Date Mailed: 06/22/2011

A communication which cannot be delivered in electronic form has been mailed to the applicant.

page 1 of 1
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Doc Code: N572

UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

RO. Box 1450andria,Virginia 22313-1450sc

APPLICATION NUMBER FIRST NAMED APPLICANT ATTY, DOCKET NO./TITLE

11/542,950 10/03/2006 : Hui Jin 06618-637002/CIT3220-C

 
CONFIRMATIONNO.6431

20985 | OLA
FISH & RICHARDSONP.C.(SD) *0C000000048314768
P.O. BOX 1022

MINNEAPOLIS, MN 55440-1022

Cc: CALIFORNIA INSTITUTE OF TECHNOLOGY
1200 E.CALIFORNIA BLVD.
M/C 201-85

PASADENA, CA 91125

Date Mailed: 06/21/11

DENIAL OF REQUEST FOR POWER OF ATTORNEY

The request for Powerof Attorneyfiled 06/14/11 is.acknowledged. However, the request cannot be granted
at this time for the reason stated below.

CL) The Powerof Attorney you provided did not comply with the new PowerofAttorney rules that became
effective on June 25, 2004. See 37 CFR 1.32.

() The revocation is not signed by the applicant, the assignee ofthe entire interest, or one particular
principal attorney having the authority to revoke.

@The Powerof Attorneyis from an assignee andthe Certificate required by 37 CFR 3.73(b) has not been
received.

) The personsigning for the assignee has omitted their empowermentto sign on behalf of the assignee.

(CY The inventor(s) is without authority to appoint attorneys since the assignee has intervened as provided
by 37 CFR 3.71.

CJ) The signature(s) of , aco-inventorin this application, has been omitted.
The Powerof Attorney will be entered upon receipt of confirmation signed by said co-inventor(s).

CL) The person(s) appointed in the PowerofAttorneyis notregistered to practice before the U.S. Patent and
Trademark Office.

Questionsrelating to this Notice should be directed to the Application Assistance Unit.

-L
Office of Data Management, Application Assistance Unit (571) 272-4000,or (571) 272-4200, or 1-888-786-0101
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PTO/SB/81 (01-09)
Approved for use through 11/30/2011. OMB 0651-0035

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no personsare required to respond to a collection of information unlessit displays a valid OMBcontrol number.

POWER OF ATTORNEY

OR First Named Inventor Robert J. McEliece

FEW,NEWPCWEROoRTORNCY Title Serial Concatenation of Interleaved...
AND Art Unit

[ExaminorName——[SC—~SCHANGE OF CORRESPONDENCE ADDRESS

| hereby revokeall previous powersof attorney given in the above-identified application.

[| A Powerof Attorney is submitted herewith.
OR

| hereby appoint Practitioner(s) associated with the following Customer
Number as my/our attorney(s) or agent(s) to prosecute the application
identified above, and to transactall business in the United States Patent
and Trademark Office connected therewith:

OR

| hereby appoint Practitioner(s) named below as my/our attorney(s) or agent(s) to prosecute the application identified above, and
to transactall business in the United States Patent and Trademark Office connected therewith:

 

 

 

Practitioner(s) Name Registration Number 

  
Please recognize or change the correspondence addressfor the above-identified application to:

The address associated with the above-mentioned Customer Number.

OR

[| The address associated with Customer Number:
OR

[| Firm orIndividual Name

8Te
peony

Telephonea
| am the:

[| Applicant/Inventor.
OR

Assignee of record of the entire interest. See 37 CFR 3.71.
Statement under 37 CFR 3.73(b) (Form PTO/SB/96) submitted herewith orfiled on

SIGNATUREof Applicant or Assignee of Record

/Fred Farina/|Date‘|June 1, 2011
Fred Farina (626) 395-3058
Chief Innovation Officer, California Institute of Technology

NOTE: Signaturesofall the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple forms if more than one
signature is required, see below’.

*Total of 1 forms are submitted.

This collection of information is required by 37 CFR 1.31, 1.32 and 1.33. The information is required to obtain or retain a benefit by the public whichis to file (and by the
USPTOto process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Timewill vary depending upon the individual case. Any comments on
the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO THIS
ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

 

 
if you need assisiance in completing the form, call 1-800-PTO-9199 and select option 2.
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The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with
your submission of the attached form related to a patent application or patent. Accordingly, pursuant to

Privacy Act Statement

the requirements of the Act, please be advised that: (1) the general authority for the collection of this
information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the
principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process
and/or examine your submission related to a patent application or patent. If you do not furnish the
requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine
your submission, which may result in termination of proceedings or abandonmentof the application or
expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records
from this system of records may be disclosed to the Department of Justice to determine
whetherdisclosure of these records is required by the Freedom of Information Act.
A record from this system of records may be disclosed, as a routine use, in the course of
presenting evidenceto a court, magistrate, or administrative tribunal, including disclosures
to opposing counsel in the course of settlement negotiations.
A record in this system of records maybe disclosed, as a routine use, to a Memberof
Congress submitting a request involving an individual, to whom the record pertains, when
the individual has requested assistance from the Memberwith respect to the subject matter
of the record.

A record in this system of records maybe disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).
A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of
the World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.
A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuantto
the Atomic Energy Act (42 U.S.C. 218(c)).
A record from this system of records may be disclosed, as a routine use, to the
Administrator, General Services,or his/her designee, during an inspection of records
conducted by GSAaspart of that agency’s responsibility to recommend improvements in
records managementpractices and programs, underauthority of 44 U.S.C. 2904 and 2906.
Such disclosure shall be made in accordance with the GSA regulations governing
inspection of records for this purpose, and any other relevant(i.e., GSA or Commerce)
directive. Such disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of
37 CFR 1.14, as a routine use, to the public if the record wasfiled in an application which
became abandonedor in which the proceedings were terminated and which applicationis
referenced byeither a published application, an application open to public inspection or an
issued patent.
A record from this system of records may be disclosed, as a routine use, to a Federal,
State, or local law enforcement agency,if the USPTO becomes awareof a violation or
potential violation of law or regulation.
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Electronic AcknowledgementReceipt
 

EFS ID: 10303629
 

Application Number: 11542950

SERIAL CONCATENATION OF INTERLEAVED CONVOLUTIONAL CODES

Title of Invention: FORMING TURBO-LIKE CODES

Filer Authorized By: Hannah Dvorak-Carbone 

Attorney Docket Number: 06618-637002/CIT3220-C 

Receipt Date: 14-JUN-2011

Application Type: Utility under 35 USC 111(a)

Paymentinformation:

 
 

Submitted with Payment no

File Listing:

Document sigs File Size(Bytes)/ Multi PagesNumber DocumentDescription|Fllename|Message Digest Part /.zip (if appl.)
1467277

Powerof Attorney CIT-3220-C.pdf 08145b64389dab73e5b220735 1bba481a7|
a71baS

Information:
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Total Files Size (in bytes) 1467277

This AcknowledgementReceipt evidences receipt on the noted date by the USPTOof the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidenceof receipt similar toa
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary componentsfora filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shownonthis
AcknowledgementReceiptwill establish thefiling date of the application.

 

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new internationalapplication is being filed and the international application includes the necessary componentsfor
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and ofthe InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT NO. : 7,421,032 B2 Page 1 of 1
APPLICATION NO. : 11/542950

DATED : September 2, 2008
INVENTOR(S) : Hui Jin, Aamod Khandckar and Robert J. McElicce

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

A

x= 2a tDyas
i=]

At column 4, line 14, please delete * ” and insert

a

Xj =X t» Voj-yati
i=l

a

Xj = Xp t»Vas ,
i=l

In claim 1, column8, line 4, please delete “ ” and insert2 2 ?

a

X= XtDVayati ,
a

a

» Voj-Datl
In claim 1, column8, linc 13, please delete * i=l * and insert

a

»Vj-ati
_ i=l

Signed and Sealed this

Twenty-seventh Day of July, 2010

David J. Kappos
Director ofthe United States Patent and Trademark Office
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Attorney Docket No.: 06618-0637002 / CIT 3220-C

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant : Hui Jin etal. Art Unit : 2611
Patent No. : 7,421,032 Examiner : Dac V. Ha

Issue Date : September 2, 2008
Serial No. : 11/542,950

Filed : October 3, 2006
Title : SERIAL CONCATENATION OF INTERLEAVED CONVOLUTIONAL CODES

FORMING TURBO-LIKE CODES

Attn.: Certificate of Corrections Branch

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

TRANSMITTAL OF REQUEST FOR CERTIFICATE OF CORRECTION

Applicant hereby requests that a Certificate of Correction be issued for the above patent

in accordance with the attached request.

One or more of the errors sought to be corrected were made by applicant.

Please apply the required fee under 37 CFR §1.20(a) in the amount of $100 to Deposit

Account No. 06-1050.

Respectfully submitted,

Date: June 15, 2010 /John F, Conroy, Reg. #45,485/
John F. Conroy
Reg. No. 45,485

 

Fish & Richardson P.C.

PTO Customer No. 20985

12390 El Camino Real

San Diego, California 92130
Telephone: (858) 678-5070
Facsimile: (858) 678-5099
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Only UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

Page 1 of 2

PATENT No. J 7,421,032

APPLICATION NO __.: 11/542,950

DATED .. SEPTEMBER2, 2008

INVENTOR(S) .. HUI JIN, AAMOD KHANDEKAR AND ROBERT J. MCELIECE

It is certified that an error appears in the above-identified patent and that said Letters Patentis
hereby corrected as shown below:

A

At column4, line 14, please delete “ Xj — Ni + » Vo j-lavi ” and insert
i=l

a

%j) FA»ViDati
i=l

A

In claim 1, column8, line 4, please delete “ Xj — Xi + » Vo j-DAsi ,’ and insert
i=]

a

Xj) HXt» VojDati -.
i=l

a

In claim 1, column8, line 13, please delete “ » YK j-la+l ” and insert
i=l

a

.- >» Vj-Dati --.
i=l

 
MAILING ADDRESS OF SENDER:

John F. Conroy
Fish & Richardson P.C.
P.O. Box 1022

Minneapolis, Minnesota 55440-1022
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Electronic Patent Application Fee Transmittal 

Application Number: 11542950

SERIAL CONCATENATION OF INTERLEAVED CONVOLUTIONAL CODES

Title of Invention: FORMING TURBO-LIKE CODES

 

First Named Inventor/Applicant Name:

Attorney Docket Number: 06618-637002/CIT3220-C

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

recnts|en oe

Basic Filing:

Pages: 

Claims:

Miscellaneous-Filing:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
 

Certificate of correction

 
Extension-of-Time:
 

Page 350 of 491



Page 351 of 491

 

Sub-Totalin

Description Fee Code USD($) Quantity Amount  
Miscellaneous:

Total in USD ($) 
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