UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PQ. Box 1450

ﬁ;ﬂsgﬁ,ggﬂgxma 22313-1450
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
10/131,864 04/25/2002 William J. Crilly JR. 1640-003.101
CONFIRMATION NO. 8941
22145 POA ACCEPTANCE LETTER
KLEIN, O'NEILL & SINGH, LLP

16755 VON KARMAN AVENUE

I
SUITE 275

IRVINE, CA 92606

Date Mailed: 03/14/2018

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 03/12/2018.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

[deelliott/
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPLO.gOv
| APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE |
10/131,864 04/25/2002 William J. Crilly JR. 43273-502001US
CONFIRMATION NO. 8941
64046 POWER OF ATTORNEY NOTICE
Mintz Levin/San Diego Office

On Finandial Gonte A
Boston, MA 02111

Date Mailed: 03/14/2018

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 03/12/2018.
* The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

[deelliott/
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Doc Code: PA..

- PTO/AIA/82B (07-13)
Document Description: Power of Attorney Approved for use through 11/30/2014, OMB 0651-0051

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1985, no persons are required to respond to a collection of information unless it displays a valid OMB control number

POWER OF ATTORNEY BY APPLICANT

| hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or
the boxes below.

Application Number Filing Date

(Note: The boxes above may be left blank if information is provided on form PTO/AIA/82A.)

| hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and
to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in
the attached transmittal letter (form PTO/AIA/82A) or identified above:

oR 22145

D | hereby appoint Practitioner(s) named in the attached list (form PTO/AIA/82C) as my/our attorney(s) or ageni(s), and to transact
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmittal letter (form PTO/AIA/82A) or identified above. (Note: Complete form PTO/AIA/82C.)

Please recognize or change the correspondence address for the application identified in the attached transmittal
letter or the boxes above to:

The address associated with the above-mentioned Customer Number
OR

D The address associated with Customer Number:
OR

Firm or
Individual Name

Address

City | state | [zip |
Country
Telephone l Email I

I am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box):

XR Communications, LLC d/b/a Vivato Technologies

D Inventor or Joint Inventor (title not required below)
D Legal Representative of a Deceased or Legally Incapacitated inventor (title not required below)

Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer’s title if applicant is a juristic entity)

D Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was granted in the
application or is concurrently being filed with this document) (provide signer’s title if applicant is a juristic entity)

.f\ i SIGNATURE of Applicant for Patent
The undersigned (whosg tgf!e is supphed below) is authorized fo act on behalf of the applicant (e.g., where the apphcant is a juristic enmy)
Signature [ | Date (Optional) } BT
Name #i Hansen '
Title Managing Member

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements
and certifications. If more than one applicant, use multiple forms.

DTotal of forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by the public which is ta 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 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 FORMS TO 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-PT0O-9199 and select option 2.
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Electronic Acknowledgement Receipt

EFS ID: 32029304
Application Number: 10131864
International Application Number:
Confirmation Number: 8941

Title of Invention:

MULTIPATH COMMUNICATION METHODS AND APPARATUSES

First Named Inventor/Applicant Name:

William J. Crilly

Customer Number:

64046

Filer:

Glen L. Nuttall/Mariel Boyan

Filer Authorized By:

Glen L. Nuttall

Attorney Docket Number:

43273-502001US

Receipt Date: 12-MAR-2018
Filing Date: 25-APR-2002
Time Stamp: 18:32:39

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document L. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (if appl.)

203110

1640-003-101--
POAAsFiled03122018.pdf

b7415bb567fchfcd4b5e0e589f9c94570a3a)

yes 2
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Multipart Description/PDF files in .zip description
Document Description Start End
Transmittal Letter 1 1
Power of Attorney 2 2

Warnings:

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the
Image File Wrapper and may affect subsequent processing

Information:

Total Files Size (in bytes){ 203110

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of 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 components for a 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 shown on this
Acknowledgement Receipt will establish the filing 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/903 indicating 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 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 of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Doc Code: PA..
PTO/AIA/82A (07-13)

Document DeSCflpthﬂI Power of Attomey Approved for use through 11/30/2014. OMB 0651-0051
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.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
| REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is
directed, the Power of Attorney will not be recognized in the application.

Application Number 10/131,864

Filing Date April 25, 2002

First Named Inventor William J. Crilly

Title MULTIPATH COMMUNICATION METHODS AND APPARATUSES

Art Unit 2611

Examiner Name CORRIELUS, JEAN B

Attorney Docket Number }|1640-003.101

SIGNATURE of Applicant or Batent Practitioner

Signature M)/K/ W Date (Optnal) | March 12, 2018

Name Glen L. Nuttall ﬁﬁgi;t;tion 46,188

Title (if Applicant is a
juristic entity)

Applicant Name (if Applicant is a juristic entity)

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms.

l:l *Total of forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is to 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 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 FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450
Alexandria,

Virginia 22313-1450
WWVV.USP[O .oV

| APPLICATION NUMBER |

FILING OR 371(C) DATE | FIRST NAMED APPLICANT ATTY. DOCKETNO/TITLE |
10/131,864 04/25/2002 William J. Crilly JR. 43273-502001US8
CONFIRMATION NO. 8941
64046 POA ACCEPTANCE LETTER
MINTZ, LEVIN, COHN, FERRIS, GLOVSKY AND POPEO, P.C

ONE FINANCIAL CENTER

S
BOSTON, MA 02111

Date Mailed: 01/30/2012

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 01/19/2012.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

[sleutchit/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PQ. Box 1450

Ql;;?ﬂsgﬁ,géﬂgxma 22313-1450
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
10/131,864 04/25/2002 William J. Crilly JR. 1959-4

CONFIRMATION NO. 8941

81178 POWER OF ATTORNEY NOTICE

Daniel P. Burke, Esq.

Daniel P. Burke & Associates, PLLC R LA AT M

240 Townsend Square 000000052226033

Oyster Bay, NY 11771

Date Mailed: 01/30/2012

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 01/19/2012.

* The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

/sleutchit/

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/B1A (12-08)

Approved for use through 11/30/2011. OMB 0651-0035
U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the P: rk Reduction Act of 1895 no are required {o res; 10 a coliection of nformation uniess & di s a valkd OMB control number.
PATENT - POWER OF ATTORNEY Patent Number 7,177,369
OR Issue Date February 13, 2007
REVOCATION OF POWER OF ATTORNEY | FirstNamed Inventor | William J. Crilly, Jr.
WITH A NEW POWER OF ATTORNEY Tie | Multipath Communication Methods and
AND Apparatuses
CHANGE OF CORRESPONDENCE ADDRESS [ atiomey DocketNo. | 43273-502001US
| hereby revoke all previous powers of attomey given in the above-identified patent.
[[] APower of Attomey is submitted nerewith.
OR
t hereby appoint Practitioner(s) associated with the following Customer Number as my/our
attorney(s) or agent(s) with respect to the patent identified above, and to transact all business in 64046
the United States Patent and Trademark Office connected therewith:
OR
t hereby appoint Practitioner(s) named below as my/our attorney(s) or agent(s) with respect to the patent identified
above, and to transact all business in the United States Patent and Trademark Office connected therewith:
Practitioner(s) Name R?:"m‘:" Practitioner(s) Name R?&m‘?"
Please recognize or change the correspondence address for the above-identified patent to:
E The address associated with the above ioned Ct er Number.
OR
[]The address associated with Customer Number:
OR
Firm or
individual Name
Address
City State Zip
Country Telephone Email
| am the:
D Inventor, having ownership of the patent.
OR
Patent owner.
Statement under 37 CFR 3.73(b) (Form PTQ/SB/96) submitted herewith or filed on
) SIGNATURE of Inventor or Patent Owner
Signature A/ Date (Loila2,
Name Ron Chaffee Telephone [
Title and Company | CEQ, XR Communications, LLC D/B/A Vivato, inc.
NOTE: Signatures of all the inventors or patent owners of the entire interest or their rep (8) are req Submit multiple forms i more
than one signature is required, see below”,
D *Total of 1 forms are submitted,

5887342v.1
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f PTOISB/98 (07-08)
Approved for use through 07/31/2012. OMB 06510031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Reduction Act of 1995, no persons are required to 10 a coliection of information unless i dis; & valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(b)

Applicant/Patent Owner: Witliam J. Crilly, Jr.

Application No./Patent No.: 7,177,369 Filed/Issue Date: February 13, 2007
Titled: MULTIPATH COMMUNICATION METHODS AND APPARATUSES
XR Communications, LLC D/B/A Vivato, Inc. ,a Limited Liability Company
{Name of Assignee) (Fypo of Assignes, e.9., iversity, o agency, ofc.)

states that it is:
1. E] the assignee of the entire right, title, and interest in;
2. D an assignee of less than the entire right, title, and interest in
{The extent (by percentage) of its ownership interest is %); or
3. [:l an assignee of an undivided interest in the entirety of (a complete assignment from one of the joint inventors was made)
the patent application/patent identified above by virtue of either:
A D An assignment from the inventor(s) of the patent application/patent identified above. The assignment was

recorded in the United States Patent and Trademark Office at Reel .
Frame , or for which a copy thereof is attached.

OR
B. E} A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:
1. From: _William J. Crilly ‘To: _Mabuhay Networks, Inc.
The document was recorded in the United States Patent and Trademark Office at
Reel 012849 , Frame 0727 , or for which a copy thereof is attached.
2. From: _Mabuhay Networks, inc To: _Vivato, Inc.
The document was recorded in the United States Patent and Trademark Office at
Reel 013837 , Frame 0808 , or for which a copy thereof is attached.
3. From: _Vivato, Inc. To: _Wayout Wireless, LL.C
The document was recorded in the United States Patent and Trademark Office at
Reel 018313 , Frame 0608 , or for which a copy thereof is attached.

E] Additional documents in the chain of title are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(b)(1)()), the documentary evidence of the chain of titie 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 (i.e., a frue copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. Sge MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee,

=Y b4 . (e slz
Signature 7 Date

Ron Chaffee CEO

Printed or Typed Name Title

5887346v.1

IPR2024-00314
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SUPPLEMENTAL SHEET FOR USE WITH PTO/SB/98 (07-08)

STATEMENT UNDER 37 CFR 3.73(b) - Supplemental Sheet

Continuation of chain of title from the inventor(s) to the current assignee.

4. From: Wayout Wireless, LLC To: _\Vivato Networks, LLC

The document was recorded in the United States Patent and Trademark Office at

Reel 019704 |, Frame 0789 , or for which a copy thereof is attached.
5. From: Vivato Networks, LLC To: _Vivato Networks Holdings, LLC

The document was recorded in the United States Patent and Trademark Office at
Reel 020196  , Frame 0093 , or for which a copy thereof is attached.

6. From: Vivato Networks Holdings, LLC To: _Aequitas Equipment Finance, LLC

The document was recorded in the United States Patent and Trademark Office at
Reel 022783 , Frame 0433 , or for which a copy thereof is attached.

7. From: Aequitas Equipment Finance, LLC To: _XR Communications LLC

The document was recorded in the United States Patent and Trademark Office at
Reel 023691 , Frame 0645 , or for which a copy thereof is attached.

8. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.

9. From: To:

The document was recorded in the United States Patent and Trademark Office at
Ree! , Frame , or for which a copy thereof is attached.

10. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
11. From; To:

The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.

12. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.

13. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.

14, From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.

15. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.

| 5887346v.1
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Electronic Acknowledgement Receipt

EFS ID: 11874257
Application Number: 10131864
International Application Number:
Confirmation Number: 8941

Title of Invention:

MULTIPATH COMMUNICATION METHODS AND APPARATUSES

First Named Inventor/Applicant Name:

William J. Crilly

Customer Number:

81178

Filer:

Carl A. Kukkonen/Teri Barnett

Filer Authorized By:

Carl A. Kukkonen

Attorney Docket Number: 1959-4
Receipt Date: 19-JAN-2012
Filing Date: 25-APR-2002
Time Stamp: 14:54:37

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

no

File Listing:

Document

Number Document Description

File Size(Bytes)/

File Name Message Digest

Multi
Part /.zip

Pages
(if appl.)

1 Power of Attorney

43273_502001US_Rev.pdf

370413

87fb7eaedbe1100c148a9d2865f2324cfdd|
ecal

no

Warnings:

Information:

IPR2024-00314
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Total Files Size (in bytes){ 370413

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of 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 components for a 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 shown on this
Acknowledgement Receipt will establish the filing 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/903 indicating 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 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 of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PQ. Box 1450

Alexandria, Virginia 22313-1450
WWW.USpLo.gov
[ APPLICATIONNUMBER | FILING OR 371(C) DATE |  FIRSTNAMED APPLICANT | ATTY.DOCKETNO/TITLE |
10/131,864 04/25/2002 William J. Crilly JR. 1959-4
CONFIRMATION NO. 8941
81178 POA ACCEPTANCE LETTER

Daniel P. Burke, Esq.

Dol P Burke  Assacats, PLLC A

240 Townsend Square
Oyster Bay, NY 11771

Date Mailed: 07/20/2010

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 07/06/2010.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

/qtran/

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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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PQ. Box 1450

le‘:;?ﬂg;ﬁ’gggma 22313-1450
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
10/131,864 04/25/2002 William J. Crilly JR. MN1-001US
CONFIRMATION NO. 8941
Christopher R. Ambrose POWER OF ATTORNEY NOTICE
Ambrose Law Group LLC, Bend Offices

Ste 201

O
805 SW Industrial Way

Bend, OR 97702

Date Mailed: 07/20/2010

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 07/06/2010.

* The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

/qtran/

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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/o/3ir38Y L

PTO/SBI96 (07-09)

Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
7 the Paperwork Reduction Act of 1935, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(b)
¢ oBlicaal 4 Owner: William J. Crilly, Jr.

L4

Application No./Patent No.: 7,177,369 Filed/Issue Date: 2/13/2007
Titled:
e MULTIPATH COMMUNICATION METHODS AND APPARATUSES
XR Communications LLC ,a Limited Liability Company
(Name of Assignee)

(Type of Assignee, e.g., corporation, partnership, university, government agency, etc.

states that it is:

1. the assignee of the entire right, title, and interest in;

2. D an assignee of less than the entire right, title, and interest in
(The extent (by percentage) of its ownership interest is %); or

3. [:] the assignee of an undivided interest in the entirety of (a complete assignment from one of the joint inventofs was made)
the patent application/patent identified above, by virtue of either:
A. D An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in

the United States Patent and Trademark Office at Reel , Frame , or for which a
copy therefore is attached.

OR
B. A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:
1. Erom: Crilly, William J., Jr. To: Mabuhay Networks, Inc.
The document was recorded in the United States Patent and Trademark Office at
Reel 012849 , Frame0727 . or for which a copy thereof is attached.
2. From: Mabuhay Networks, Inc. . To: Vivato, Inc.
The document was recorded in the United States Patent and Trademark Office at
Reel 013937 , Frame0808 or for which a copy thereof is attached.
3. From: Vivato, Inc. To: Wayout Wireless, LLC

The document was recorded in the United States Patent and Trademark Office at
Reel 018313 ) Frame 0608

or for which a copy thereof is attached.

Additional documents in the chain of title are listed on a supplemental sheet(s).
. As required by 37 CFR 3.73(b)(1)(i), the documentary evidence of the chain of title 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 (i.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 assignment in the records of the USPTO. See MPEP 302.08]

The undersigned.(whose title is supplied bel is guthorized to act on behalf of the assignee.
= gﬂ/ /v / {/7 ‘%&

Signature Date

Daniel P. Burke Attorney of Record
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 which is to file (and by the USPTO to
process) an application, Confidentiality is governed by 35 U.5.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 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.5. 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: Commissioner
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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_llf lemental Sheet for Statement Under 37 CFR 3.73(b) for Patent No. 7,177,369

A chain of title from the inventor(s), of the patent application/patent identified above, to
the current assignee as follows:

4.

From: Wayout Wireless, LLC To: Vivato Networks, LL.C
The document was recorded in the United States Patent and Trademark Office at

Reel: 019704 | Frame:_ 0789 , or for which a copy thereof is attached.

From: Vivato Networks, LLC now known as Vivato Networks, Inc.
To: Vivato Networks Holdings, LLC
The document was recorded in the United States Patent and Trademark Office at

Reel: 020196 , Frame:_ 0093 , or for which a copy thereof is attached.

From:Vivato Networks Holdings, Inc., Formerly Vivato Networks Holdings, LLC
To: Aequitas Equipment Finance, LLC

The document was recorded in the United States Patent and Trademark Office at

Reel: 022783 Frame: 0433 , or for which a copy thereof is attached.

. From:_Aequitas Equipment Finance, LLC To: XR Communications, LLC

The document was recorded in the United States Patent and Trademark Office at
Reel: 023691 , Frame:0645 , or for which a copy thereof is attached.

HADB\I959\1\Page 2 STMT Under 37 CFR 3,73(b) A chain of title from the inventor (1959-4).doc

IPR2024-00314

Petitioners’ Exhibit 1002

Page 000017



o JUL 062010

Z
]
©
g

¢4 PTO/SRIBIA (12:08)
?,)9 & Approved for use through 11/30/2011. OMB 0851-0035
(e u.s. Palen! and Trademark Office; 1.8, DEPARTMENT OF COMMERCE
& mADEMW* Under the Papervrork Reduction Act of 1895, no p are requlred to respond lo a of Information unless It disptays a valid OMB control numbar,
( PATENT - POWER OF ATTORNEY Patent Number 777,369
on L
REVOCATION OF POWER OF ATTORNEY  |-First Named Inventor cem e ey -
WITH A NEW POWER OF ATTORNEY Tite Multiple Beam Antenna Bass Station
AND
@ANGE OF CORRESPONDENCE ADDRESS | Attorney Docket Number| 1959-4 . /

| hereby revoke all previous powers of attormey given in the above-identified patent.

D A Power of Attorney Is submitted herewith.

OR
) hereby appoint Practitioner(s) assoclated with the following Customer Number as my/our

[:] attorney(s) or agent(s) with respect to the patent identified above, and to transact all business in

OR the United States Patent and Trademark Office connected therewith;

I hereby appoint Practitioner(s) named bel:;w as my/our attomey(s) or agent(s) with respect to the patent Identified
above, and to transact all business in the United States Patent and Trademark Office connected therewith:

Practitioner(s) Name Registration Number
Daniel P, Burke 30,735

Please recognize or changb the correspondence address for the ahove-ldentified patent to:
D The address assoclated with the above-mentioned Customer Number.

OR
The address assoclated with Customer Number: (84178
OR ‘ l_______,
f.fg."vf?:ﬁ of Name| P2016! P. Burke
Address Danie! P. Burke & Assoclates, PLLC
240 Townsend Square
City Oyster Bay _ [ State | New York [Zip[31771
Country us
Telephone 516-802-0560 ] Email | dburke@dphburke.com
1am the: .

D Inventor, having ownership of the patehl.

Patent ovner.
Statement under 37 CFR 3.73(b) (Form PTQ/SBAS) submitted herewith or filed on

‘SIGNATURE of Inventor or Patent Owner

Signature e —— Data 7/15]2(0
Name = T ADRIRI 2434C Telephona 2(2 YW FELV
Title and Company | (2, s’ v ; \

NOIE: Signatures of all the Enventom or patent owners of the entire Inlerest or thelr reprasentative(s) are required. SubmR multiple forms ¥ more than one
signatwre Is required, see below®.

(] “votatof forms are submitted.
This collection of lntonnaﬂon b requifed by 37CFR1.31,1,32 and 1.33, The Information I8 required to obtain of retaln a benefit by the pubﬂc viich Is to file (and bythe
USPTO to pi ) an apphh tafity ls g d by 85 U.9.C. 122 end 37 CFR 1.11 and 1.14. This collection Is estimat ko 3 minutes to

chuding gatherlng. prapamg and submmmg the completed application form to the USPTO. Time will vary depending upon the Ideual case. Any comments on
the amount of time you requlre to complete this form and/or suggestions for reducing this burden, should be sent to the Chlef Information Officer, U.8. Patent and
Trademask 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 10O; Commlssionor for Patents, P.O, Box 1450, Alexandrla, VA 22313-1450,

If you need assistance in completing the form, call 1-800-PTC-9199 and select option 2.
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DOCKET: 1959-4 &

JUL 0 6 2019
3’
o:?-*

: c971?14 eENRY

PATENT OWNER Communications LLC

PATENT NO. : 7,177,369

ISSUED : February 13, 2007

FOR : Multipath Communication Methods and Apparatuses

Certificate of Mailing

I hereby certify that the following correspondence:

Executed Power of Attorney (PTO/SB/81A) (1 page)
Statement Under 37 CFR 3.73(b) (PTO/SB/96) and supplemental sheet with
additional documents in chain of title (2 page)

e Certificate of Mailing (1 page)

e Return postcard

are being deposited with the United States Postal Service with sufficient postage as first
class mail in an envelope addressed to:

Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

on July 1, 2010.

Signature Q M
&6 Damoulakis

IPR2024-00314
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PTO/SB/123 (01-06)
Approved for use through 12/31/2008. OMB 0651-0035
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

e regyi Ho ¥ 1 llection of inf ign unt it disol; i : nirol number.
Patent Number
7,177,369
; CHANGE OF Issue Date
CORRESPONDENCE ADDRESS _ February 13, 2007
Patent Application Number  |44/434 gg4
Filing Date .
Address to: ting April 25, 2002
Mail Stop Post Issue First Named Inventor
Commissioner for Patents William J. Crilly, Jr.
P.O. Box 1450 = T
Alexandria, VA 22313-1450 ttorney Docke 7 1
\ Nuobe 60.003000 /

Please change the Correspondence Address for the above-identified patent to:

[:] The address associated with Customer Number:

OR

Firm or

Individual Name Christopher R. Ambrose

Ambrose Law Group LLC, Bend Office
805 SW Industrial Way, Ste 201

Address

City Bend State OR ZIP 97702
Country USA

Telephone (S03) 329-8092 Email

This form cannot be used to change the data associated with a Customer Number. To change the data associated with an
existing Customer Number use "Request for Customer Number Data Change” (PTO/SB/124).

This form will not affect any "fee address" provided for the above-identified patent. To change a "fee address” use the "Fee
Address Indication Form" (PTO/SB/47).

| am the:
| Patentee.

[] Assignee of record of the entire interest. See 37 CFR 3.71.
Statement under 37 CFR 3.73(b) is enclosed. (Form PTO/SB/96).

Attorney or agent of record. Registration ijber 40,925
/> I o

Signature

Typed or

Printed Name Edward J. Brooks !Il

May 1, 2008

(612) 236-0120

Date Telephone

if more than one signature is required, see below*.

NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple forms

*Total of ___1 forms are submitted.

This collection of information is required by 37 CFR 1.33. The information is required to obtain or retain a benefit by the public which is to 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 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.Q. Box 1450, Alexandria, VA 22313.1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS

ADDRESS. SEND TO: Mail Stop Post Issue, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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j»’/
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: ~ William J. Crilly, Jr. Confirmation No. 8941
Serial No.: 10/131,864 Examiner: Jean B. Corrielus
Filed: April 25, 2002 Art Unit: 2611
Docket: 760.0030001
Title: IMPROVED  MULTIPATH COMMUNTICATION METHODS AND
APPARATUSES
MS POST ISSUE
Commissioner for Patents
P.0.BOX 1450

Alexandria, VA 22313-1450

We are transmitting herewith the following attached items and information (as indicated with an “X”):
X Return postcard.
X Form PTO/SB/123 Change of Correspondence Address-Patent (1 pg.)

*PLEASE ASSOCIATE THIS APPLICATION WITH CUSTOMER NUMBER 38356*

CERTIFICATE UNDER 37 C.F.R. §1.8: The undersigned hereby Respectfully Submitted,
certifies that this correspondence is being deposited with the United Willi J. Crilly. J
States Postal Service with sufficient postage as first class mail, in an tham J. Crilly, Jr.

envelope addressed to: MS POST ISSUE Commissioner for
Patsgns, P.O. BOX 1450, Alexandria, VA 22313-1450, on this By: Brooks. Cameron & Huebsch. PLLC
U7 dayof __ Men 2008. ' i .
Y t 1221 Nicollet Avenue, Suite 500
Minneapolis, MN 55403

AMV\ Mur\)

O =Lt

Signature Atty:  Edward J. Brobks Il (Jay)
Reg. No.: 40,925

/s

Date:

Rev. 01/08

IPR2024-00314
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0O. Box 1450

Alexandria, Virginia 22313-1450

WWW USPIO gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
10/131,864 02/13/2007 7177369 MNI1-001US 8941
38356 7590 01/24/2007

BROOKS & CAMERON, PLLC
1221 NICOLLET MALL #500
MINNEAPOLIS, MN 55403

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 810 day(s). Any patent to issue from the above-identified application will
include an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Customer Service Center of the Office of Patent Publication at
(571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

William J. Crilly JR., Liberty Lake, WA;

IR103 (Rev. 11/05)

IPR2024-00314
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PART B - FEE(S) TRANSMITTAL

Ahis form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE /
Commissioner for Patents
P.O. Box 1450 /

Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

NS, T Wfm should be used for transmitting the ISSUE FEE and PUBLICATION FEE (f requir.ed{). Blocks 1 through 5 should be completed where
appropriate. AL BEComrespondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unl?ss coryfgcted below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Usc Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

gapers‘ Each additional paper, such as an assignment or formal drawing, must
2

\“/5\38356 7590 /0272006 ve its own certificate of mailing or transmission.
BROOKS & CAMERON, LLC Ly oy B o el ot e e
MINNEAPOLIS, MN 55403 e 1o the VST, 713 3732688, o e e melicared bl e
12/28/2006 SDENBUB2 00000032 10131864 Alson L. Subeadmn eposiors name)
i s I =
; 300.00 0p /(2] L/’/o 4 (©ae)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. CONFIRMATION NO.
10/131,864 04/25/2002 William J. Crilly JR. MNI1-001US 8941

TITLE OF INVENTION: MULTIPATH COMMUNICATION METHODS AND APPARATUSES

| APPLN. TYPE SMALL ENTITY I ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE I TOTAL FEE(S) DUE l DATE DUE
nonprovisional YES $700 $300 $0 $1000 01/02/2007
I EXAMINER | ART UNIT | CLASS-SUBCLASS |
CORRIELUS, JEAN B 2611 375-296000

I. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list

CER 1'563)‘ (1) the names of up to 3 registered patent attomeys | B owcs o C“%" " PLLC
([ Change of correspondence address (or Change of Correspondence or agents OR, alternatively, 1221 . A
Address form PTO/SB/122) attached. (2) the name of a single firm (having as a member a 2 ! “’/(‘/— <, Sfé LY
[J "Fee Address" indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to ﬂ . )
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3 ,/mey,ﬂs-, My SE5403
Number is required. listed, no name will be printed. 7

bl

ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

\/(V“’LD, ‘“C-- ?ori\ané, oR

Please check the appropriate assignee category or categories (will not be printed on the patent) : O individual §d Corporation or other private group entity  Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
Issue Fee A check is enclosed.
Publication Fee (No small entity discount permitted) Q Payment by credit card. Form PTO-2038 is attached.
(J Advance Order - # of Copies [ The Director is hereby authorized to charge the required feeis), any deficiency, or credit any
overpayment, to Deposit Account Number enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. Qo Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).
NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in

interest as shown by the records of the Qan_c_détales,l’atenl apd Trademark Office ~7
Date / %/‘Q/, AMC
Typed or printed name EJ thé ‘\ . "B I'DD'CS -IE' Registration No. yol 92 5.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)

an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 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 vai degendinﬁ upon the individual case. Any comments on the amount of time you require to complete

this form and/or suggestions for reducnn% this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.

R(le 1432. A\l/qxap i %-,2 }’ir 1111‘12 022313~l 50. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
exandria, Virginia - .

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.

Authorized Signature

PTOL-85 (Rev. 07/06) Approved for use through 04/30/2007. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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f IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

X @m;m«\“*
Applicant:  William J. Crilly, Jr. Confirmation No. 8941
Serial No.: 10/131,864 Examiner: Jean B. Corrielus
Filed: April 25, 2002 © - Art Unit: 2611
Docket: 760.0030001
Title: IMPROVED MULTIPATH COMMUNTICATION METHODS AND
APPARATUSES
MS ISSUE FEE
Commissioner for Patents
P.0. BOX 1450

Alexandria, VA 22313-1450

We are transmitting herewith the following attached items and information (as indicated with an “X”):
X Return postcard (1).

X Check in the amount of $1,000.00 to cover the Small Entity Issue Fee Payment and the Publication
Fee Payment.

X Issue Fee Transmittal Form PTOL-85 (1 pg.).

*PLEASE ASSOCIATE THIS APPLICATION WITH CUSTOMER NUMBER 38356*

CERTIFICATE UNDER 37 C.F.R. §1.8: The undersigned hereby Respectfu]ly Submitted,
certifies that this correspondence is being deposited with the United willi . Crillv. J

States Postal Service with sufficient postage as first class mail, in an Uham J. r' Yy, Jr.
envelope addressed to: MS ISSUE FEE Commissioner for Patents,

P.O. BOX 1450, Alexandria, VA 22313-1450, on thisvﬂ $ day of By: BROOKS & CAMERON, PLLC
Dectablr 2006 1221 Nicollet Avenue, Suite 500

Mi lis, MN 55403
84(‘:5)/\ (. ‘S‘“L,ﬂi‘* inneapolis,
Name |
ca =7 ff.tla

Signature Edward J. Brfoks 111
Reg. No.: 40,925

/9/:-2/ (2006
2N

Date:

Rev. 12/05
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UNITED STATES PATENT AND TRADEMARK OFFICE <

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
. WWW.USpLO.gOV
| APPLICATION NO. ] FILING DATE [ FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. |  CONFIRMATION NO. ]
10/131,864 04/25/2002 William J. Crilly JR. -MNI1-001US 8941
38356 7590 11/15/2006 ' | EXAMINER ]
BROOKS & CAMERON, PLLC CORRIELUS, JEAN B
1221 NICOLLET MALL #500
MINNEAPOLIS, MN 55403 | ART UNIT | paPERNUMBER - |
2611

DATE MAILED: 11/15/2006

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

PTO-90C (Rev. 10/03)

IPR2024-00314
Petitioners’ Exhibit 1002
Page 000025



Application No. Applicant(s)
Supplemental 10/131,864 CRILLY, WILLIAM J.
Notice of Allowability Examiner Art Unit
Jean B. Corrielus 2611

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY 1S NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the mltlatlve
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. [X) This communication is responsive to the phone interview on 11/8/06.

2. [X] The allowed claim(s) is/are 1-41,43,45-80.82 and 84-95, renumbered as 1-91, respectively.

3. [] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or {f).

a)[J Al b)[JJ Some* c)[JNone ofthe:
1. [[] Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No. __
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: __
Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements

noted below. Failure to timely comply will result in ABANDONMENT of this apphcatnon
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

4. ] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
"INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. [[] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [J including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [] hereto or 2) [] to Paper No./Mail Date

(b) (] including changes required by the attached Examiner’s Amendment / Comment or in the Office action of
~ PaperNo./MailDate .
Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [[] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. [ Notice of References Cited (PTO-892) 5. [ Notice of Informal Patent Application (PTO-152)
2. [ Notice of Draftperson's Patent Drawing Review (PT0-948) 6. [ Interview Summary (PTO-413),
’ Paper No./Mail Date .

3. [ Information Disclosure Statements (PTO-1449 or PTO/SB/08), 7. X Examiner's Amendment/Comment

Paper No./Mail Date ' '
4. [] Examiner's Comment Regarding Requirement for Deposn 8. [[] Examiner's Statement of Reasons for Allowance

of Biological Material : :

9. [] Other

JeLB 4( WLA(A

anary Exammer

Art Unit: 2611
i3l
U.S. Patent and Trademark Office i
PTOL-37 (Rev. 7-05) Notice of Allowability Part of Paper No./Mail Date 20061108

IPR2024-00314
Petitioners’ Exhibit 1002
Page 000026



Application/Control Number: 10/131,864 Page 2
Art Unit: 2611

EXAMINER’S AMENDMENT

1. An examiner's amendment to the record appears below. Should the changes
and/or additions be unacceptable to applicant, an amendment'may be filed as provided
by 3'( CFR 1.312. To ensure consideration of such an amendment, it MUST be
submitted no later than the payment of the issue fee.

Authorization for this examiner's amendment was given in a telephone interview
with Edward J Brooks on 11/8/06.

The application has been amended as follows:

IN THE CLAIMS:

Claim 52, “44” has been Vchanged to --43--.

Claim 53, “44” has been changed to --43--.

Claim 55, “44" has been changed to --43--.

Claim 57, “44” has been changed to --43--.

Claim 58, “44” has been changed to --43--.

Claim 59, “44” has been changed to --43--.

Claim 66, “44” has been changed to -43--.

Claim 67, “44" has been changed to ~43—.

Claim 68, “44" has been changed to --43--.

Any inquiry concérning this communication or earlier communications from the
examiner should be directed to Jean B. Corrielus whose telephone number is 571-272-

3020.

IPR2024-00314
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Application/Control Number: 10/131,864 - ' Page 3
Art Unit: 2611

If attempts to reach the examiner by Atelephone are unsuccessful, the examiner’s
supervisor, Jay Patel can be reached on 571-272-2988. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300. |

Information regarding the status of an application may be obtained ffom the
Patent Application Information Retriev_al (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you ha\)e questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If_you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. |

%/"w’ééc}
&2?:8 Corrielus

Primary Examiner
Art Unit 2611

j1-13 -0
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Application No. Applicant(s)
Examiner-Initiated Interview Summary 101191,864 A CRILLY, WILLIAM J.
: Examiner _ Art Unit
Jean B. Corrielus 2611
All Participants: Status of Application: ______
(1) Jean B. Corrielus. @)y __ .
(2) Edward J Brooks. : 4 ____.
Date of Interview: ___ Time:

Type of Interview:
(] Telephonic
[] Video Conference
[] Personal (Copy given to: [ ] Applicant  [] Applicant’s representative)

Exhibit Shown or Demonstrated: [] Yes [CJNo
If Yes, provide a brief description:

Part .
Rejection(s) discussed:

Claims discussed:
52-53, 55, 57-59, 66-68

Prior art documents discussed:

Part Il

SUBSTANCE OF INTERVIEW DESCRIBING THE GENERAL NATURE OF WHAT WAS DISCUSSED:

' Applicant' s rep. agrees to amend the above claims as shown in the attached examiner's amendment in order to cure dependency
problems. ’ __— .

Part lIl.

X It is not necessary for applicant to provide a separate record of the substance of the interview, since the interview
directly resulted in the allowance of the application. The examiner will provide a written summary of the substance
of the interview in the Notice of Allowability.

[] 1t is not necessary for applicant to provide a separate record of the substance of the interview, since the interview
did not result in resolution of all issues. A brief summary by the examiner appears in Part | above.

, /‘M’,\ 6:.7442'2/2«/)

(Examifier/SPE Signature) (Applicant/Applicant’'s Representative Signature — if appropriate)

U.8. Patent and Trademark Office
PTOL-413B (04-03) Examiner Initiated Interview Summary Paper No. 20061108
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
P.0. Box 1450
Alexandria, Virginia 22313-1450
WWW.USpLO.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

38356 7590 10/02/2006 | EXAMINER I
BROOKS & CAMERON, PLLC CORRIELUS, JEAN B
1221 NICOLLET MALL #500 | ART UNIT PAPER NUMBER |

MINNEAPOLIS, MN 55403 2611

DATE MAILED: 10/02/2006

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

10/131,864 04/25/2002 William J. Crilly JR. MNI1-001US 8941
TITLE OF INVENTION: MULTIPATH COMMUNICATION METHODS AND APPARATUSES

I APPLN. TYPE I SMALL ENTITY I ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE DATE DUE

nonprovisional YES $700 $300 $0 $1000 01/02/2007
THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.

THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED.
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE,

HOW TO REPLY TO THIS NOTICE:

I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current If the SMALL ENTITY is shown as NO:
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown A. Pay TOTAL FEE(S) DUE shown above, or
above.

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITY status before, or is now

Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)

and twice the amount of the ISSUE FEE shown above, or Transmittal and pay the PUBLICATION FEE (if required) and 1/2
the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
PTOL-85 (Rev. 07/06) Approved for use through 04/30/2007.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where

appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as

indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

RRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address Note: A certificate of mailing can only be used for domestic mailings of the

v ® v s ) Fee(s) Transmittal. This certiﬁcate cannot be used for any other accoryglpanying

Eapcr_s. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

38356 7590 10/02/2006
Certificate of Mailing or Transmission
BROOKS & CAMERON, PLLC éherebg cel}igy that thisdfe s) Transmittal isf befi‘ng dtipositeq l\\,'ith the Ut}ited
tates Postal Service with sufficient postage for first class mail in an envelope
1221 NICOLLET MALL #500 addressed to the Mail Stog ISSUEPFE address above, or bein facsimﬁe
MINNEAPOLIS, MN 55403 transmitted to the USPTO (571) 273-2885, on the date indicated below.
(Depositor's name)
{Signature)
(Date)
I APPLICATION NO. l FILING DATE FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. I CONFIRMATION NO. I
10/131,864 04/25/2002 William J. Crilly JR. MN1-001US 8941
TITLE OF INVENTION: MULTIPATH COMMUNICATION METHODS AND APPARATUSES
I APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE l PUBLICATION FEE DUE I PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE |
nonprovisional YES $700 $300 $0 $1000 01/02/2007
I EXAMINER | ART UNIT I CLASS-SUBCLASS I
CORRIELUS, JEAN B 2611 375-296000

1. Chzlmfgs())f correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list

CFR (1) the names of up to 3 registered patent attorneys 1
() Change of corresspondence address (or Change of Comrespondence or agents OR, alternatively,
Address form PTO/SB/122) attached. (2) the name of a single firm (having as a member a 2
() "Fee Address" indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no nameis 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : (J mdividual O Corporation or other private group entity J Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
() Issue Fee ] A check is enclosed.
(J Publication Fee (No small entity discount permitted) ] Payment by credit card. Form PTO-2038 is attached.
(] Advance Order - # of Copies O The Director is hereby authorized to charge the required fecss), any deficiency, or credit altl)’
overpayment, to Deposit Account Number enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
Qa Applicant claims SMALL ENTITY status. See 37 CFR 1.27. Ow. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attomey or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name : ) Registration No.

This collection of information is required by 37 CFR 1.311, The information is required to obtain or retain a benefit b% the public which is to file (and by the USPTO to process

an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, an

submutting the completed application form to the USPTO. Time will vary de; ende upon the individual case. Any comments on the amount of time you require to complete

this form and/or st‘xﬁlgestions 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.

R(l)x 1432, A‘l/qxap d 3,2 ‘:{ir ilncig(;lzs 13-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
exandria, Virginia - .

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.

PTOL-85 (Rev. 07/06) Approved for use through 04/30/2007. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address; COMMI SSIONER FOR PATENTS

P.O. Box
Al:xlndm. Vlrgmm 22313-1450
W USpLO GOV
| APPLICATION NO. | FILING DATE [ FIRST NAMED INVENTOR l ATTORNEY DOCKET NO. | CONFIRMATION NO. |
10/131,864 04/25/2002 William J. Crilly JR. MNI1-001US 8941
38356 7590 10/02/2006 L EXAMINER ]
BROOKS & CAMERON, PLLC CORRIELUS, JEAN B
1221 NICOLLET MALL #500 | ART UNIT | PAPER NUMBER |
MINNEAPOLIS, MN 55403 —

DATE MAILED: 10/02/2006

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 810 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 810 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (5§71)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or
(571)-272-4200.

Page 3 of 3
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5

Application No. Applicant(s)
. . 10/131,864 CRILLY, WILLIAM J.
Jean B. Corrielus 2611

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. [X) This communication is responsive to 9/21/06.

2. X The allowed claim(s) isfare 1-41,43.45-80.82 and 84-95, renumbered as 1-91, respectively.

3. [J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)[dJ Al b)[J Some* c)[JNone of the: N
1. [ Certified copies of the priority documents have been received.
2. [] Certified copies of the priority documents have been received in Application No. _____
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: _____
Applicant has THREE MONTHS FROM THE “MAILING DATE" of this communication to file a reply complying with the requirements

noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

4. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER’'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. [J CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [J including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PT0O-948) attached
1) [0 hereto or 2) [] to Paper No./Mail Date ____.
(b} (] including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date ______.

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. [J Notice of References Cited (PTO-892) 5. [] Notice of Informal Patent Application (PTO-152)
2. [T] Notice of Draftperson's Patent Drawing Review (PT0O-948) 6. [] Interview Summary (PTO-413),
. Paper No./Mail Date .
3. [ information Disclosure Statements (PTO-1449 or PTO/SB/08), 7. X Examiner's Amendment/Comment
Paper No./Mail Date
4. [J Examiners Comment Regarding Requirement for Deposit 8. [[] Examiner's Statement of Reasons for Allowance
of Biological Material . '
9. [] Other .
Jean B%% S
iMary Exaniiner
Art Unit: 2611
G-28-06
U.S. Patent and Trademark Office
PTOL-37 (Rev. 7-05) Notice of Allowability Part of Paper No./Mail Date 20060928
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Application/Control Number: 10/131,864 Page 2
Art Unit: 2611

EXAMINER’S AMENDMENT

1. An examiner's amendment to the record appears below. Should the changes
and/or additions be unacceptable to applicant, an amendment may be filed as provided
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be
submitted no later than the payment of the issue fee.

The application has been amended as follows:

IN THE CLAIMS:

Claim 85, “83” has been changed to --82--.

Claim 86, 83 has been changed to --82--.

Claim 88, “83" has been changed to --82--.

Claim 89, “83" has been changed to --82--.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Jean B. Corrielus whose telephone number is 571-272-
3020. The examiner can normally be reached on Maxi-Flex.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Jay Patel can be reached on 571-272-2988. The fax phone number for the

organization where this application or proceeding is assigned is 571-273-8300.

IPR2024-00314
Petitioners’ Exhibit 1002
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Application/Control Number: 10/131,864 Page 3
Art Unit: 2611

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

Primary Examiner
Art Unit 2611
7-2¢ - 0

IPR2024-00314

Petitioners’ Exhibit 1002
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. . lication/Control No. Applicant(s)/Patent under
Issue Classification AP Reexamination
10/131,864 CRILLY, WILLIAM J.
Examiner Art Unit
Jean B. Corrielus 2611
ISSUE CLASSIFICATION
ORIGINAL CROSS REFERENCE(S)
CLASS SUBCLASS CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
375 296 375 285
INTERNATIONAL CLASSIFICATION
0]4]|K 1/02
Hlof|4]L 25/03
25/49
/
/
Total Claims Allowed: 91
(Assistant Examiner)  (Date) W
; Corrielus 0.G. 0.G.
) ?(/97/@& Q, 28-0 A Print Claim(s) Print Fig.
i (Primary Examiner) (Date)
ns! { nts Examliner) /' (Date) 42 2and 3
o
D Claims renumbered in the same order as presented by applicant | [[] CPA arTDo. [1R.1.47
— ® — ® — © — © — © — w© — ©
© £ i = 5} c © c [ £ @ £ ® | £
£ [ 2 £ |2 £ =] £ =) £ B E S hE_ 2
“ 16 “ 16 “16 =16 “16 o 6
1 1 31 31 59 | 61 87 | 91 121 151 181
2 2 32 | 32 60 | 62 88 | 92 122 152 182
3 3 33 | 33 61 63 89 | 93 123 153 |. 183
4 4 34 | 34 62 | 64 90 | 94 124 154 |. 184
5 5 35 | 35 63 | 65 91 | 95 125 155 185
6 6 36 | 36 64 | 66 96 126 156 186
7 7 37 | 37 65 | 67 97 127 157 187
8 8 38 | 38 66 | 68 98 128 158 188
9 9 39 | 39 67 | 69 99 129 159 189
10 | 10 40 | 40 68 | 70 100 130 -[ 160 190
111 11 41 | # 69 | 71 101 131 161 191
12 | 12 42 70 72 102 132 162 192
13 [ 13 42 | 43 71 | 73 103 133 163 193
14 | 14 44 72 74 104 134 164 194
15| 15 43 | 45 73 75 105 135 165 195
16 { 16 44 | 46 74 | 76 106 136 166 196
17 | 17 45 | 47 7% | 77 107 137 167 197
18 | 18 46 | 48 76 | 78 108 138 168 198
19 | 19 47 | 49 77 | 79 109 139 169 199
20| 20 48 | 50 78 | 80 110 140 170 200
21| 21 49 | 51 81 111 141 171 201
22 | 22 50 | 52 79 | 82 112 142 172 202.
23 | 23 51 | 53 83 113 143 173 203
24 | 24 52 | 54 80 | 84 114 144 174 204
25| 25 53 | 55 81 | 85 115 145 175 205
26 | 26 54 | 56 82 | 86 116 146 176 206
27 | 27 55 | 57 83 | 87 117 147 177 207
28 | 28 56 | 58 84 | 88 118 148 178 208
29 | 29 57 | 59 85 | 89 119 149 179 209 ‘
30 | 30 58 | 60 86 | 90 120 150 180 210

U.S. Patent and Trademark Office

Part of Paper No. 20060928
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I

Search Notes

Application/Control No. -

Reexamination

Applicant(s)/Patent under

10/131,864 CRILLY, WILLIAM J.
Examiner Art Unit
Jean B. Corrielus 2611

SEARCHED
Class Subclass Date Examiner
375 296,285 6/28/2006 JBC
INTERFERENCE SEARCHED
Class Subclass Date Examiner
375 296;285 9/27/2006 JBC

SEARCH NOTES

(INCLUDING SEARCH STRATEGY)

DATE EXMR
EAST 6/28/2006 JBC
East 8/22/2006 JBC

U.S. Patent and Trademark Office

Part of Paper No. 20060928
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: SghﬁMﬂIﬁ‘;IﬁONER FOR PATENTS

w& g\«{vw 22313.1450
l APPLICATION NUMBER | FILING OR 371 (c) DATE |  FIRSTNAMEDAPPLICANT | ATTY. DOCKETNO/TITLE |
10/131,864 04/25/2002 William J. Crilly JR. MN1-001US
CONFIRMATION NO. 8941
S A0 O R ACAR AR D
BROOKS & CAMERON, PLLC - .
1221 NICOLLET MALL #500 06000000020586987

MINNEAPOLIS, MN 55403

Date Mailed: 09/26/2006

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 09/21/2006.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Laa

DEBRA A SAVOY d

2600 (571) 272-2995
OFFICE COPY
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Page 1 of 1

UNITED STATES PATENT AND TRADEMARK OFFIGE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
Rinandsins virginia 72313-1450
ginia 22313-
www.apto.gov’

l APPLICATION NUMBER | FILING OR 371 () DATE | FRSTNAMEDAPPLICANT | ATTY.DOCKETNO.TITLE |
10/131,864 04/25/2002 William J. Crilly JR. MN1-001US

CONFIRMATION NO. 8941

29150 IIIIIIIIIIIIII|IlﬂllIHlIIIIlIIHIHIIIlIIIIlIﬂIIIIHIIIIIIIIIIHIHIIlIIIIMIIIIIHIIIIIl

LEE & HAYES, PLLC I I
421 W. RIVERSIDE AVE, STE 500 0C000000020588919
SPOKANE, WA 99201

Date Mailed: 09/26/2006

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 09/21/2006.

o The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

A&,{W(OM

DEBRA A SAVOY
2600 (571) 272-2995

OFFICE COPY

IPR2024-00314

Petitioners’

Exhibit 1002
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UNITED STATES PATENT AND TRADEMARK OFFICE
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Bib Data Sheet

Page 1 of 1

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Aloxandria, Virginia 22313-1450

Wwwnepto gov

CONFIRMATION NO. 8941

FILING OR 371(c)
DATE

04/25/2002
RULE

CLASS
375

SERIAL NUMBER
10/131,864

GROUP ART UNIT
2611

ATTORNEY
DOCKET NO.

MN1-001US

IAPPLICANTS
William J. Crilly JR., Liberty Lake, WA;

* CONTINUING DATA **+++ (ﬁJ @(’

This appln claims benéfit of 60/287 163 04/27/2001

** FOREIGN APPLICATIONS ,‘bé%@/{/(

[** 06/12/2002

[IF REQUIRED, FOREIGN FILING LICENSE GRANTED,,, SMALL ENTITY **

Foreign Priority claimed

d yes
35 USC 119 (a-d) conditions (] yes
met

[Verified and

Acknowledged

STATE OR
COUNTRY
WA

ho l:l Met after

AIIowaTce / . ( //‘L,

Examiners;sﬁd‘éture Initials

SHEETS TOTAL
DRAWING

5 95

CLAIMS

INDEPENDENT]
CLAIMS
3

ADDRESS
38356

g

TITLE

[Multipath communication methods and apparatuses

FILING FEE [FEES: Authority has been given in Paper
RECEIVED |[No. to charge/credit DEPOSIT ACCOUNT
1045 No. for following:

U Al Fees

U 1.16 Fees (Filing )

time )

U 1.17 Fees ( Processing Ext. of

E1 .18 Fees (Issue) I

[ Other
Q Credit

EET
Qoo |
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PTO/SBAG (12-04)
Approved for use through 77312006 OMB 0651.0037
U'S Patent and Trademark Ofice. U $ DEPARTMENT OF COMMERCE
Undetr (he Paperwork Reduction Act of 1995, no persons are fequired o tespond Lo s collection ol information uniess i displays a valid OMB conliol number

PATENT APPLICATION FEE DETERMINATION RECORD ADDB‘” ‘L’?‘ ‘éb
Substitute for Form PTO-875 / /
/
APPLICATION AS FILED - PART | OTHER THAN
(Column 1} (Column 2} SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE m RATE (§) FEE (3)
(37 CFR \ 16(k), (1}, of
EXAMINATION FEE
(37 CFR 1§ 16(0). (p). ot (Q)
TOTAL CLAIMS
(37 CFR 1 16(1)) rmo\z*\‘.\ X = OR | X =
INDEPENDENT CLAIMS
(A7 CFR Y 16(n) mings 3 = | x : x :
If the specificalion and drawings exceed 100 [~
APPLICATION S12( sheels of paper. the application size fee due \
FEE 15 $250 (3125 for small entity) for each
701 ey additionat 50 sheels ot fraction thereof Sce \
e 35U S C aya))(G) and 3 CFR 1 16(s) . . \ e
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1 16())
I the difference m cofumn 1is less than zeto enter "0 i column 2 T01A( T0TA \
APPLICATION AS AMENDED ~ PART Il
OR OTHER THAN
(Column 1) (Cotumn 2)  (Column 3} SMALL ENTITY SMALL ENTITY
CLAIMS HIGHEST
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Docket: : 760.0030001
Customer No.: : 38356

MS AMENDMENT

Commissioner for Patents

P.O. BOX 1450

Alexandria, VA 22313-1450

RESPONSE TO EXAMINER TELECONFERENCE
OF AUGUST 28, 2006

Dear Examiner Corrielus:
In response to the Teleconference of August 28, 2006, please amend the
above-identified application as follows:

Amendments to the Claims are reflected in the listing of claims which begins on
page 2 of this paper.

Remarks/Arguments begin on 'pagg 20 of this paper.
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Application No. 10/131,864
Amendment dated September 18, 2006
Reply to Teleconference of August 28, 2006

Amendments to the Claims:

This listing of claims will replace all prior versions, and listings, of claims in the

application:

Listing of Claims:

1. (Currently Amended) A method comprising:

identifying at least one multipath transmission delay within a reverse path
data signal received from a receiving device;

determining at least one forward path pre-equalization parameter based on
said at least one transmission delay; and

modifying a forward path data signal that is to be transmitted to the receiving
device based on said at least one forward path pre-equalization parameter, where

said modifying includes selectively setting different transmission power levels for at

least two Orthogonal Frequency Division Multiplexing (OFDM) tones in said

forward path data signal.

2. (Original) The method as recited in Claim 1, further comprising:
receiving said reverse path data signal over at least one reverse transmission

path.

3. (Original) The method as recited in Claim 2, further comprising:
transmitting said modified forward path data signal over at least one forward

transmission path.
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Application No. 10/131,864
Amendment dated September 18, 2006
Reply to Teleconference of August 28, 2006

4, (Original) The method as recited in Claim 1, wherein said reverse path data
signal includes at least one type of data selected from a group of different types of
data comprising Orthogonal Frequency Division Multiplexing (OFDM) data and
Quadrature Phase Shift Keying (QPSK) data.

5. (Original) The method as recited in Claim 1, wherein said modified forward
path data signal includes at least one type of data selected from a groixp of different
types of data comprising Orthogonal Frequency Division Multiplexing (OFDM) data
and Quadrature Phase Shift Keying (QPSK) data.

6. (Original) The method as recited in Claim 5, wherein said modified forward

path data signal includes sub-carrier pre-equalized OFDM data.

7. (Original) The method as recited in Claim 6, further comprising:
generating corresponding Quadrature Phase Shift Keying (QPSK)

modulation values based on said sub-carrier pre-equalized OFDM data.

8. (Original) The method as recited in Claim 4, wherein identifying said at least
one multipath transmission delay includes:
identifying at least one multipath transmission delay spread that is greater

than a guard interval.

9. (Original) The method as recited in Claim 1, wherein said reverse path data

signal includes identifiable training data.

10.  (Currently Amended) The method as recited in Claim 9, further comprising:
comparing said reeeived identifiable training data to a local version
of said training data to identify said at least one multipath transmission delay within

said reverse path data signal.
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Application No. 10/131,864
Amendment dated September 18, 2006
Reply to Teleconference of August 28, 2006

11.  (Original) The method as recited in Claim 3, wherein modifying said forward
path data signal based on at least one forward path pre-equalization parameter
further includes:

selectively inverting and applying a measured channel response to said
forward path data signal to significantly reduce subsequent induced deleterious
channel response changes to said modified forward path data signal during

transmission over said at least one forward transmission path.

12.  (Original) The method as recited in Claim 3, wherein said at least one
reverse transmission path is substantially reciprocal to said at least one forward

transmission path.

13.  (Previously Presented) The method as recited in Claim 1, wherein
identifying said at least one multipath transmission delay, determining said at least
one forward path pre-equalization parameter, and modifying said forward path data

signal are performed by a transmitting device.

14.  (Previously Presented) The method as recited in Claim 13, wherein said
transmitting device includes a base station device that is operatively configured for

use in a wireless communication system.

15.  (Previously Presented) The method as recited in Claim 13, further
comprising:

using at least one transmitting device receive antenna operatively coupled to
said transmitting device to receive said reverse path data signal over at least one

reverse transmission path from the receiving device.

16.  (Previously Presented) The method as recited in Claim 15, wherein said
receiving device includes a customer premise equipment (CPE) device that is
operatively configured for use in a wireless communication system.
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Application No. 10/131,864 .
Amendment dated September 18, 2006
Reply to Teleconference of August 28, 2006

17.  (Original) The method as recited in Claim 16, wherein said CPE device
includes at least one device selected from a group of devices comprising a computer,
a portable computer, a personal digital assistant (PDA), and a mobile

communication device.

18.  (Previously Presented) The method as recited in Claim 15, wherein said at
least one transmitting device receive antenna includes at least one type of antenna
selected from a group of suitable types of antennas comprising at least one
omnidirectional type of antenna, at least one beam type of antenna, at least one

phased array type of antenna, and at least one adaptive antenna.

19.  (Previously Presented) The method as recited in Claim 15, wherein said
transmitting device is operatively coupled to a plurality of first device receive

antennas.

20.  (Previously Presented) The method as recited in Claim 13, further
comprising;

receiving said reverse path data signal over at least one reverse transmission
path; and '

causing said transmitting device to post equalize at least a portion of said

received reverse path signal.

21.  (Previously Presented) The method as recited in Claim 15, wherein
determining said at least one forward path pre-equalization parameter based on said
at least one transmission delay further includes:

determining at least one angle of arrival of said reverse path data signal with

respect to said at least one transmitting device receive antenna.
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Application No. 10/131,864
Amendment dated September 18, 2006
Reply to Teleconference of August 28, 2006

22.  (Previously Presented) The method as recited in Claim 15, further
comprising:

using at least one receiving device transmit antenna operatively coupled to
said receiving device and configured to transmit said reverse path data signal over

said at least one reverse transmission path to said transmitting device.

23.  (Previously Presented) The method as recited in Claim 22, wherein a
plurality of receiving device transmit antennas are operatively coupled to said
receiving device and configured to transmit said reverse path data signal over said at

least one reverse transmission path to said transmitting device.

24.  (Previously Presented) The method as recited in Claim 22, further
comprising:
causing said receiving device to transmit at least two reverse path data

signals over said at least one reverse transmission path to said transmitting device.

25.  (Original) The method as recited in Claim 24, wherein said at least two
reverse path data signals include Orthogonal Frequency-Division Multiple Access

(OFDMA) data.
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Application No. 10/131,864
Amendment dated September 18, 2006
Reply to Teleconference of August 28, 2006

26.  (Previously Presented) The method as recited in Claim 22, further
comprising:

causing said receiving device to transmit said reverse path data signal over
said at least one reverse transmission path to said transmitting device at a bit rate

less than about 6 Mbps.

27.  (Previously Presented) The method as recited in Claim 22, further
comprising:

causing said receiving device to transmit corresponding receiving device
transmission power level information to said transmitting device; and

causing said transmitting device to adjust at least one transmission power
level associated with said forward path data signal based on said receiving device

transmission power level information.

28.  (Currently Amended) The method as recited in Claim 13, further comprising:
using at least one transmitting device transmit antenna operatively coupled to
said transmitting device to transmit said modified forward path data signal over at

least one forward transmission path to [[a]] the receiving device.

29.  (Previously Presented) The method as recited in Claim 28, wherein said at
least one transmitting device transmit antenna is operatively configured to provide

transmission diversity when transmitting said modified forward path data signal.

30.  (Previously Presented) The method as recited in Claim 28, wherein said at
least one transmitting device transmit antenna is operatively configured to provide
spatial division transmission utilizing a spatial division technique when transmitting
said modified forward path data signal as a narrow signal to reduce multipath

propagation.
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Application No. 10/131,864
Amendment dated September 18, 2006
Reply to Teleconference of August 28, 2006

31.  (Previously Presented) The method as recited in Claim 28, wherein said at
least one transmitting device transmit antenna includes at least one type of antenna
selected from a group of suitable types of antennas comprising at least one
omnidirectional type of antenna, at least one beam type of antenna, at least one

phased array type of antenna, and at least one adaptive antenna.

32.  (Previously presented) The method as recited in Claim 28, further
comprising:

setting at least one antenna pointing parameter associated with said at least
one transmitting device transmit antenna based on said at least one forward path pre-

equalization parameter.

33.  (Previously Presented) The method as recited in Claim 28, further
comprising:

setting at least one phased array antenna transmission directing parameter
associated with said at least one transmitting device transmit antenna based on said

at least one forward path pre-equalization parameter.

34, . (Previously Presented) The method as recited in Claim 28, further
comprising; '
selectively transmitting said modified forward path data signal at one angle

with respect to said transmitting device transmit antenna.

35.  (Previously Presented) The method as recited in Claim 28, further
comprising:

selecting said at least one transmitting device transmit antenna from a
plurality of transmitting device transmit antennas that are each operatively coupled

to said transmitting device.
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Application No. 10/131,864
Amendment dated September 18, 2006
Reply to Teleconference of August 28, 2006

36.  (Previously presented) The method as recited in Claim 35, further
comprising:
selectively transmitting a plurality of beams using two or more transmitting

device transmit antennas.

37.  (Previously Presented) The method as recited in Claim 36, wherein each of
said transmitted plurality of beams is selectively adjusted in phase and amplitude to

reduce multipath affects when received by said receiving device.

38. (Previously Presented) The method as recited in Claim 28, further
comprising:

using at least one receiving device receive antenna operatively coupled to
said receiving device and configured to receive said modified forward path data
signal over said at least one forward transmission path from said transmitting

device.

39.  (Previously Presented) The method as recited in Claim 38, wherein a
plurality of receiving device receive antennas are operatively coupled to said
receiving device and configured to receive said modified forward path data signal

over said at least one forward transmission path from said transmitting device.

40.  (Original) The method as recited in Claim 1, wherein determining said at
least one forward path pre-equalization parameter based on said at least one
transmission delay further includes:

iteratively selectively identifying different forward path pre-equalization parameters
over time to operatively identify and subsequently ignore aliased multipath delays

within said reverse path data signal.
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Application No. 10/131,864
Amendment dated September 18, 2006
Reply to Teleconference of August 28, 2006

41.  (Original) The method as recited in Claim 1, wherein determining said at
least one forward path pre-equalization parameter based on said at least one
transmission delay further includes:

sub-band equalizing said forward path data signal using‘corresponding

frequency domain reverse path data.
42.  (Canceled)

43.  (Currently Amended) A system comprising:

a first device operatively configured to connect to at least a second device
over a wireless communication path, said first device having logic that is configured
to detect a multipath transmission delay in at least one reverse path data signal
transmitted by said second device, determine at least one forward path pre-
equalization parameter based on said detected multipath transmission delay, and pre-
equalize a forward path data signal that is to be transmitted to said second device

based on said at least one forward path pre-equalization parameter; said first device

at least one first device antenna; and

at least one transceiver operatively coupled to said at least one first device
antenna and said logic, said at least one transceiver being configured to receive said
reverse path data signal over at least one reverse transmission path using said at least
one first device antenna and provide said reverse path data signal to said logic. and
transmit said forward path data signal from said logic over at least one forward
transmission path;

wherein said logic is further configured to cause said transceiver to
selectively establish different transmission power levels for at least two Orthogonal
Frequency Division Multiplexing (OFDM) tones in said forward path data signal
based on said at least one forward path pre-equalization parameter.

44,  (Canceled)
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Application No. 10/131,864
Amendment dated September 18, 2006
Reply to Teleconference of August 28, 2006

45.  (Original) The system as recited in Claim 43, wherein said reverse path data
signal includes at least one type of data selected from a group of different types of
data comprising Orthogonal Frequency Division Multiplexing (OFDM) data and
Quadrature Phase Shift Keying (QPSK) data.

46,  (Previously Presented) The system as recited in Claim 43, wherein said
forward path data signal includes at least one type of daté selected from a group of
different types of data comprising Orthogonal Frequency Division Multiplexing
(OFDM) data and Quadrature Phase Shift Keying (QPSK) data.

47.  (Previously Presented) The system as recited in Claim 46, wherein said

forward path data signal includes sub-carrier pre-equalized OFDM data.

48.  (Original) The system as recited in Claim 47, wherein said logic is further
configured to produce corresponding Quadrature Phase Shift Keying (QPSK)

modulation values based on said sub-carrier pre-equalized OFDM data.

49.  (Original) The system as recited in Claim 45, wherein said logic detects said
multipath transmission delay by identifying at least one multipath transmission delay

spread that is greater than a guard interval.

50.  (Original) The system as recited in Claim 43, wherein said reverse path data

signal includes identifiable training data.

51.  (Previously Presented) The system as recited in Claim 50, wherein said logic
is further configured to compare said identifiable training data to a non-multipath

delayed version of said training data to detect said multipath transmission delay.
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Application No. 10/131,864
Amendment dated September 18, 2006
Reply to Teleconference of August 28, 2006

52.  (Previously Presented) The system as recited in Claim 44, wherein said logic
is configured to selectively invert and-apply a measured channel response to said
forward path data signal to significantly reduce subsequent induced deleterious
channel response changes to said forward path data signal during transmission over

said at least one forward transmission path.

53.  (Original) The system as recited in Claim 44, wherein said at least one
reverse transmission path is substantially reciprocal to said at least one forward

transmission path.

54.  (Previously Presented) The system as recited in Claim 43, wherein said first
device includes a base station device that is operatively configured for use in a

wireless communication system.

55.  (Previously Presented) The system as recited in Claim 44, wherein said
second device is a customer premise equipment (CPE) device that is operatively

configured for use in a wireless communication system.

56.  (Original) The system as recited in Claim 55, wherein said CPE device
includes at least one device selected from a group of devices comprising a computer,
a portable computer, a personal digital assistant (PDA), and a mobile

communication device.

57.  (Original) The system as recited in Claim 44, wherein said first device is

operatively coupled to a plurality of first device receive antennas.

58.  (Original) The system as recited in Claim 44, wherein said logic is

configured to post-equalize at least a portion of said received reverse path signal.
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Application No. 10/131,864
Amendment dated September 18, 2006
Reply to Teleconference of August 28, 2006

59.  (Original) The system as recited in Claim 44, wherein said logic is further
configured to determine at least one angle of arrival of said reverse path data signal

with respect to said at least one first device antenna,

60.  (Previously Presented) The system as recited in Claim 55, wherein said
second device includes at least one se;cond device antenna that is operatively
configured to transmit said reverse path data signal over said at least one reverse
transmission path to said first device and receive said transmitted forward path data

signal from said first device over said at least one forward transmission path.

61.  (Previously Presented) The system as recited in Claim 60, wherein said
second device includes a plurality of second device antennas that are operatively
configured to transmit said reverse path data signal over said at least one reverse

transmission path to said first device.

62.  (Previously Presented) The system as recited in Claim 60, wherein said
second device is configured to transmit at least two reverse path data signals over

said at least one reverse transmission path to said first device.

63.  (Original) The system as recited in Claim 62, wherein said at least two
reverse path data signals include Orthogonal Frequency-Division Multiple Access

(OFDMA) data.

64.  (Previously Presented) The system as recited in Claim 60,' wherein said
second device is configured to transmit said reverse path data signal over said at
least one reverse transmission path to said first device at a bit rate less than about 6

Mbps.

Rev. 12/05
Page 13 of 22

IPR2024-00314
Petitioners’ Exhibit 1002
Page 000055



Application No. 10/131,864
Amendment dated September 18, 2006
Reply to Teleconference of August 28, 2006

65.  (Previously Presented) The system as recited in Claim 60, wherein said
second device is configured to transmit corresponding second device transmission
power level information to said first device, and said first device is further
configured to adjust at least one transmission power level associated with said
forward path data signal based on said second device transmission power level

information.

66.  (Previously Presented) The system as recited in Claim 44, wherein said at
least one first device antenna is operatively configured to provide transmission

diversity when transmitting said forward path data signal.

67.  (Previously Presented) The system as recited in Claim 44, wherein said at
least one first device antenna is operatively configured to provide spatial division
transmission utilizing a spatial division technique when transmitting said forward

path data signal as a narrow signal to reduce multipath propagation.

68.  (Original) The system as recited in Claim 44, wherein said at least one first
device antenna includes at least one first device transmit antenna and at least one

first device receive antenna.

69.  (Original) The system as recited in Claim 68, wherein said at least one first
device transmit antenna includes at least one type of antenna selected from a group
of suitable types of antennas comprising at least one omnidirectional type of
antenna, at least one beam type of antenna, at least one phased array type of antenna,

and at least one adaptive antenna.
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Application No. 10/131,864
Amendment dated September 18, 2006
Reply to Teleconference of August 28, 2006

70.  (Original) The system as recited in Claim 68, wherein said at least one first
device receive antenna includes at least one type of antenna selected from a group of
suitable types of antennas comprising at least one omnidirectional type of antenna,
at least one beam type of antenna, at least one phased array type of antenna, and at

least one adaptive antenna.

71.  (Original) The system as recited in Claim 68, wherein said logic is further
configured to establish at least one antenna pointing parameter associated with said
at least one first device transmit antenna based on said at least one forward path pre-

equalization parameter.

72.  (Original) The system as recited in Claim 68, wherein said logic is further
configured to establish at least one phased array antenna transmission directing
parameter associated with said at least one first device transmit antenna based on

said at least one forward path pre-equalization parameter.

73.  (Previously Presented) The system as recited in Claim 68, wherein said logic
is further configured to cause said at least one transceiver to selectively transmit said
forward path data signal at one angle with respect to said at least one first device

transmit antenna.

74.  (Previously Presented) The system as recited in Claim 68, wherein said logic
is further configured to cause said at least one transceiver to select said at least one
first device transmit antenna from a plurality of first device transmit antennas that

are each operatively coupled to said first device.

75.  (Previously Presented) The system as recited in Claim 74, wherein said logic
is further configured to cause said at least one transceiver to selectively transmit a

plurality of beams using two or more first device transmit antennas.
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Application No. 10/131,864
Amendment dated September 18, 2006
Reply to Teleconference of August 28, 2006

76.  (Original) The system as recited in Claim 75, wherein each of said
transmitted plurality of beams is selectively adjusted in phase and amplitude to

reduce multipath affects when received by said second device.

77.  (Original) The system as recited in Claim 60, wherein said at least one
second device antenna includes at least one second device transmit antenna and at

least one second device receive antenna.

78.  (Previously Presented) The system as recited in Claim 77, wherein said
second device includes a plurality of second device receive antennas that are
configured to receive said transmitted forward path data signal over said at least one

forward transmission path from said first device.

79.  (Previously Presented) The system as recited in Claim 43, wherein said logic
is further configured to iteratively selectively test different forward path pre-
equalization parameters over time such that aliased multipath delays within said

reverse path data signal are identifiable.

80.  (Original) The system as recited in Claim 43, wherein said logic is
configured to provide sub-band equalizing of said forward path data signal using

corresponding frequency domain reverse path data.

81.  (Canceled)
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Amendment dated September 18, 2006

Reply to Teleconference of August 28, 2006

82.  (Currently Amended) An apparatus comprising:

an Orthogonal Frequency Division Multiplexing (OFDM) processor
configured to receive coded data and output corresponding OFDM data;

a pre-equalizer operatively coupled to said OFDM processor and configured
to receive said OFDM data and output pre-equalized OFDM data based on gathered
reverse link data;

at least one antenna; and

an antenna signal processing component operatively coupled to said
pre-equalizer and said at least one antenna, said antenna signal processing
component being configured to receive said pre-equalized OFDM data from said

pre-equalizer and apply a corresponding transmittable forward link data signal to

said at least one antenna, the antenna signal processing component being further
configured to receive a transmitted reverse link data signal using said at least one
antenna and output corresponding reverse link data; and

reverse link logic operatively coupled to said at least one antenna, said
reverse link logic being configured to detect at least one multipath induced delay in
said reverse link data and provide said gathered reverse link data to said pre-
equalizer based on said multipath induced delay, wherein said reverse link logic is
further configured to cause selectively establishing different transmission power

levels for at least two Orthogonal Fréquency Division Multiplexing (OFDM) tones

in said transmittable forward link data signal.

83.  (Canceled)
84.  (Original) The apparatus as recited in Claim 82, wherein said pre-equalized

OFDM data includes sub-carrier pre-equalized OFDM data.

85.  (Previously Presented) The apparatus as recited in Claim 83, wherein said
reverse link logic detects said at least one multipath induced delay by identifying at
least one transmission delay spread that is greater than a guard interval.
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Amendment dated September 18, 2006
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86.  (Original) The apparatus as recited in Claim 83, wherein said reverse link

data signal includes identifiable training data.

87.  (Previously Presented) The apparatus as recited in Claim 86, wherein said
reverse link logic is further configured to compare said identifiable training data to a
non-delayed version of said training data to detect said at least one transmission

delay.

88.  (Original) The apparatus as recited in Claim 83, wherein said pre-equalizer is
configured to selectively invert and apply a measured channel response to said

OFDM data.

89.  (Original) The apparatus as recited in Claim 83, wherein a reverse
transmission path carrying said transmitted reverse link data signal towards said
antenna is at least substantially reciprocal to a forward transmission path carrying

said transmittable forward link data signal away from said at least one antenna.

90.  (Original) The apparatus as recited in Claim 82, wherein said apparatus

includes a base station device suitable for use in a wireless communication system.

91.  (Previously Presented) The apparatus as recited in Claim 82, wherein said at

least one antenna is operatively configured to provide transmission diversity.

92.  (Previously Presented) The apparatus as recited in Claim 82, wherein said at
least one antenna is operatively configured to provide a spatial division technique to

transmit the data signal as a narrow signal to reduce multipath propagation.

93.  (Original) The apparatus as recited in Claim 82, wherein said at least one
" antenna includes at least one transmit antenna and at least one receive antenna.
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94,  (Original) The apparatus as recited in Claim 93, wherein said at least one
transmit antenna includes at least one type of antenna selected from a group of
suitable types of antennas comprising at least one omnidirectional type of antenna,
at least one beam type of antenna, at least one phased array type of antenna, and at

least one adaptive antenna,

95.  (Original) The apparatus as recited in Claim 93, wherein said at least one
receive antenna includes at least one type of antenna selected from a group of
suitable types of antennas comprising at least one omnidirectional type of antenna,
at least one beam type of antenna, at least one phased array type of antenna, and at

least one adaptive antenna.
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REMARKS/ARGUMENTS
Applicant kindly requests allowance of the subject application.
Claims 1, 10, 28, 43, and 82 are amended, claims 42, 44, 81, and 83 are
canceled, and no new claims have been added; as a result, claims 1-41, 43,

45-80, 82, and 84-95 are now pending in this application.

Teleconference August 28, 2006 with Examiner

Applicant appreciates the Examiner calling in an effort to advance
prosecution to place the application in condition for allowance. As discussed on
August 28, 2006, independent claims 1, 43, and 82 are amended herein to place the
application in condition for allowance. Specifically:

Claim 1 is amended to include the allowable feature(s) of claim 42 (now
canceled). Claim 43 is amended to include the allowable feature(s) of claims 44 and
81 (both now canceled). Claim 82 is amended to include the allowable feature(s) of

claims 81 and 83 (both now canceled).

Claim Qbjections
In the previous Office Action dated July 11, 2006, claims 14, 16, 29-30,
43-44, 54-55, 60-62, 64-67, 73-75, 78-79, 81, 83, 87, 89, and 91-92 were objected to

for various informalities (Office Action p.2). Appropriate corrections were provided in

the Response from the Applicant, and Applicant requested that the claim objections be

withdrawn.

Drawing Objections
In the previous Office Action dated July 11, 2006, the Drawings were

objected to because, for example, claim 82 recited a pre-equalizer operatively coupled
to a transceiver which is not shown in an embodiment in the drawings (Office Action
p.3). Appropriate correction was provided and Applicant requested that the drawing

objections be withdrawn.
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Application No. 10/131,864
Amendment dated September 18, 2006
Reply to Teleconference of August 28, 2006

35 US.C. §112 Claim Rejections
In the previous Office Action dated July 11, 2006, claims 44, 46-48, 52-53,

55-78, 81, 83, and 85 were rejected under 35 U.S.C. §112, second paragraph, as
being indefinite (Office Action pp. 2-3). Appropriate corrections were provided in the
Response from the Applicant, and Applicant requested that the §112 claim rejections

be withdrawn.

Allowable Subject Matter

Applicant notes with appreciation the allowance of claims 1-43, 45, 49-51,
54, 79-80, 82, 84, and 86-95.

Claims 44, 46-48, 52-53, 55-78, 81, 83, and 85 were indicated as being
allowable if rewritten to overcome the 35 U.S.C. §112 rejection (Office Action p.4).
Appropriate amendments were provided in a Response from the Applicant such that
the allowed claims would overcome the claim objections described below.
Appropriate amendments were also provided for the allowable claims to overcome

the 35 U.S.C. §112 rejection. Accordingly, claims 1-41, 43, 45-80, 82, and 84-95

are in condition for allowance.
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Application No. 10/131,864
Amendment dated September 18, 2006
Reply to Teleconference of August 28, 2006

CONCLUSION

Applicant respectfully submits that the claims are in condition for allowance

and notification to that effect is earnestly requested. The Examiner is invited to

telephone Applicant’s attorney at (612) 236-0120 to facilitate prosecution of this

matter.

RTIFICATE UNDER 37 CFR §1.8: The
undersigned hereby certifies that this correspondence is
being deposited with the United States Postal Service
with sufficient postage as first class mail, in an envelope
addressed to: MS AMENDMENT Commissioner of

Patents, PO, BOX 1450, Alexandria, VA 22313-1450
on this (g'h‘ day of %&0— , 2006.

%Z,M L é.lm\l..»

A

Signature

Rev. 12/05

Respectfully Submitted,
William J. Crilly, Jr.

By his Representatives,
BROOKS & CAMERON, PLLC
1221 Nicollet Avenue, Suite 500
Minneapolis, MN 55403

Edward J. Brooks

Reg. No. 40,925

Date: 5{% 7/}’004
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: ~ William J. Crilly, Jr. Confirmation No. 8941
Serial No.: 10/131,864 Examiner: Jean B. Corrielus
Filed: April 25, 2002 Art Unit: 2611

: Docket: 760.0030001
Title: IMPROVED MULTIPATH COMMUNTICATION METHODS AND
APPARATUSES
MS AMENDMENT
Commissioner for Patents
P.O. BOX 1450

Alexandria, VA 22313-1450
We are transmitting herewith the following attached items and information (as indicated with an “X”): -
X Return postcard (1).

X Response to Examiner Teleconference of August 28, 2006 (22 pgs.).

X Revocation and Power of Attorney with New Power of Attorney and Change of Correspondence
Address (1 pg.).
X Statement Under 37 CFR 3.73(b) (1 pg.).

*PLEASE ASSOCIATE THIS APPLICATION WITH CUSTOMER. NUMBER 38356*

ERTIFICAT ER 37 C.F.R, §1.8: The undersigned hereby Respectfully Submitted,
certifies that this correspondence is being deposited with the United P .
States Postal Service with sufficient postage as first class mail, in an William J. Cr'"y’ Jr.
envelope addressed to: MS AMENDMENT Commissioner for

Pﬁ&ts, P.O. BE:X IQSO! Alexandria, VA 22313-1450, on this ' By: BROOKS & CAMERON, PLLC
day of 2006. 1221 Nicollet Avenue, Suite 500

‘/( s L Gl du Minneapolis, MN 55403 |
iy =y

Signature . Atty: EdwardJ. Brooks m -
Reg. No.: 40,925

7//@; fsoc

Date:
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0O. Box 1450
Alexandria, Virginia 22313-1450
WWW.USPLO.gOV
[ aeruicamionno. T FILING DATE [ FIRST NAMED INVENTOR [ ATTORNEY DOCKET NO. |~ CONFIRMATIONNO. |
10/131,864 04/25/2002 William J. Crilly JR. MN1-001US 8941
29150 7590 09/20/2006 [ EXAMINER |
LEE & HAYES, PLLC CORRIELUS, JEAN B
421 W. RIVERSIDE AVE, STE 500
SPOKANE, WA 99201 [ arruwr ] eaperNUMBER |
2611

DATE MAILED: 09/20/2006

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

PTO-90C (Rev. 10/03)
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Application No. Applicant(s)

10/131,864 CRILLY, WILLIAM J.
Office Action Summary Examiner Art Unit

Jean B. Corrielus 2611

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (8) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)X] Responsive to communication(s) filed on 31 July 2006.
2a)[] This action is FINAL. 2b)X This action is non-final.
3)] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)X Claim(s) 1-95 isfare pending in the application.
4a) Of the above claim(s) is/are withdrawn from consideration.
8)J Claim(s) _____is/are allowed.
6)X] Claim(s) 1-41,43-80 and 82-95 is/are rejected.
7)) Claim(s) 42 and 81 is/are objected to.
8)[] Claim(s) _____ are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)_] The drawing(s) filed on isfare: a)[_] accepted or b)[_] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[]] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-~(d) or (f).
a)_JAIl b)]Some * ¢)[] None of:
1.[J) Certified copies of the priority documents have been received.
2.[] certified copies of the priority documents have been received in Application No. ____
3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) X Notice of References Cited (PT0O-892) . 4) ] Interview Summary (PTO-413)
2) [[] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)yMail Date. __
3) [[] Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5) L] Notice of Informal Patent Application (PTO-152)
Paper No(s)/Mail Date 6) (] other:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 7-05) Office Action Summary Part of Paper No./Mail Date 20060918
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Application/Control Number: 10/131,864 Page 2
Art Unit: 2611

DETAILED ACTION

Allowable Subject Matter

1. The indicated allowability of claims 1-41, 43-80 and 82-95 is withdrawn in view of
the newly discovered reference(s) to Yamamoto and Bao et al. Rejections based on the

newly cited reference(s) follow.

Claim Rejections - 35 USC § 102
2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(e) the invention was described in (1) an application for patent, published under section 122(b), by
another filed in the United States before the invention by the applicant for patent or (2) a patent
granted on an application for patent by another filed in the United States before the invention by the
applicant for patent, except that an international application filed under the treaty defined in section
351(a) shall have the effects for purposes of this subsection of an application filed in the United States
only if the international application designated the United States and was published under Article 21(2)
of such treaty in the English language.

3. Claims 1-5, 9, 11-17, 20, 22, 28, 29, 38, 40, 43-46, 50, 52-56, 58, 60, 66, 68, 77,
and 79 are rejected under 35 U.S.C. 102(e) as being anticipated by Yamamoto US
patent No. 6,252,914,

As per claim 1, Yamamoto discloses a method and apparatus fig. 1 and 2
comprising estimating propagation path characteristics using circuit 32 (note that by
estimating the propagation path characteristics, multipath transmission delay is
inherently identified or recognized because the multipath is one of the component that

affect characteristics of the communication path) within a reverse path data signal
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Application/Control Number: 10/131,864 Page 3
Art Unit: 2611

received from a receiving device 2 ; determining at least one forward path pre-
equalization parameter (i. e coefficients see section 51) based on said propagation
path characteristics (multipath transmission delay) and filtering (modifying) using section
52 a forward path data signal that is to be transmitted to the receiving device 2 based
on said coefficients (forward path pre-equalization) supplied by circuit 51.

As per claim 2, the reverse path data signal is received over at least one reverse
path 3 see fig. 1.

As per claim 3, the modified forward data signal (i.e. output of circuit 50) is
transmitted over at least one forward transmission path 3 see fig. 1.

As per claim 4, Yamamoto teaches a QPSK modulation scheme is used at the
forward path, the reverse path has to use the same type of modulation as well. see col.
4, lines 57-64.

As per claim 5, the forward path includes at least one type of data selected from
QPSK see col. 4, lines 57-64.

As per claim 9, said reverse path data signal includes reference signal
(identifiable training d'ata) see col. 2, line8-10. |

As per claim 11, Yamamoto teaches that a measured of channel response is
inverted and applied to said forward path to reduce subsequent channel response
changes to said modified forward path data signal during transmission see col. 2, lines
35-42.

As per claim 12, the reverse path is the reciprocal of the forward path see col. 2,

lines 35-49.
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Application/Control Number: 10/131,864 Page 4
Art Unit: 2611

As per claim 13, the steps recited in claim 1 are performed at the transmitting
device 1.

As per claim 14, the transmitting device includes a base station for use inherently
in wireless transmission see fig. 1.

As per claim 15, the transmitting device 1 inherently includes an antenna coupled
thereto to receive data signal from the receiving device 2.

As per claim 16, the receiving device 2 inherently includes a customer premise
equipment configured for use in a wireless system.

As per claim 17, the CPE is a mobile communication device see fig. 1.

As per claim 20, the data is received over a reverse path and the transmitting
device 50 post equalizes a portion of said received signal using equalizer 30.

As per claim 22, the transmitting device inherently includes an antenna coupled
thereto to transmit data signal to said transmitting device 1.

As per claim 28, see claim 15.

As per claim 29, said transmit antenna inherently provides transmission diversity
because of the multipath signal generated.

As per claim 38, see claim 22.

As per claim 40, the pre-equalization parameters generated by Yamamoto have
to be different from each other because of the dynamic nature of the transmission path.

As per claim 43, see claim 1.
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Application/Control Number: 10/131,864 Page 5
Art Unit: 2611

As per claim 44, the reference further teaches that multipath compensation is
provided see col. 3, lines 5-8 therefore the system is a wireless system and inherently
includes a first device antenna coupled to the transceiver of fig.1 or 2 and the logic.

as per claim 45 see claim 4.

as per claim 46 see claim 5.

As per claim 50 see claim 9.

As per claim 52 see claim 11.

As per claim 53 see claim 12.

As per claim 54 see claim 14.

As per claim 55, see claim 16.

As per claim 56, see claim 17.

as per claim 58, see claim 20.

As per claim 60, see claim 22.

as per claim 66, see claim 28.

As per claim 68, the antenna inherently includes a transmit and receive antenna.

As per claim 77 see claim 38.

As per claim 79, see claim 40.

Claim Rejections - 35 USC § 103
4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.
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Application/Control Number: 10/131,864 Page 6
Art Unit: 2611

5. Claims 6-8, 10, 18-19, 21, 23-27, 30-37, 39, 41, 47-49, 51, 57, 59, 61-65, 67, 69-
76, 78 and 80 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Yamamoto.

As per claim 6, as applied to claim 1 above, Yamamoto discloses every feature
of the claimed invention but does not explicitly teach that the signal includes subcarrier
pre-equalized OFDM data. However, modifying the signal to include subcarrier pre-
equalized OFDM data would have been obvious to one of ordinary skill in the art and
the motivation to do so would have been to provide compatibility with systems that uses
OFDM modulation scheme.

As per claim 7, it would have been obvious to use OFDM data to generate QPSK
modulation values so as to provide compatibility with systems that uses QPSK
modulation scheme.

As per claim 8, it would have obvious to one skill in the art to identify
transmission delay that is greater than a guard interval for enhanced detection.

As per claim 10, it is known in the art to compare a received training sequence
with a local training sequence so as to provide proper indication of transmission
medium.

As per claim 18, it would have been obvious that the type of antenna would have
been adaptive type so as to take advantage of its enhanced technological feature.

As per claim 19, it would have been obvious to couple the device with a plurality

of antenna to enhance signal detection.
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Application/Control Number: 10/131,864 Page 7
Art Unit: 2611

As per claim 21, it would have been obvious to one skill in the art to determine at
least one angle of arrival of said reverse path with respect to said receive antenna so as
to so as to detect delays associated with the received signal.

As per claim 23, it would have been obvious to one skill in the art to include a
plurality of transmit antenna in the receiving device to enhance signal detection.

As per claim 2 4, it would have been obvious to one skill in the art to cause said
receiving device to transmit at least two reverse path signals over said at least one
reverse transmission path so as to satisfy system requirements.

As per claim 25, see claim 6.

As per claim 26, it would have been obvious to one skill in the art to cause said
receiving device to transmit said reverse path signal at a bit rate less than 6 Mbps for
better performance.

As per claim 27, it would have been obvious to one skill in the art to cause the
receiving device to transmit power level information to he transmit device to adjust its
power level so as to reduce signal interference.

as per claim 30, it would have been obvious to one skill in the art to provide
spatial division transmission so as to improve signal detection.

As per claim 31, see claim 18.

As per claims 32 and 33, it would have been obvious to one skill in the art to set
at least one antenna pointing parameter or phase array associated with said transmit

antenna based on the pre-equalization parameter so as to improve signal detection.
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As per claim 34, it would have been obvious to one skill in the art to selectively
transmit said modify forward path at one angle with respect to said transmit antenna for
better performance.

As per claim 35, it would have been obvious to one skill in the art to select one
antenna from a plurality of antenna to improve system flexibility.

As per claim 36, it would have been obvious to one skill in the art to selectively
transmit a plurality of beam using at least two transmit antenna in order to improve
signal detection.

As per claim 37 it would have been obvious to one skill in the art to adjust the
plurality of beams in amplitude and in phase so as to improve signal detection.

As per claim 39, it would have been obvious to one skill in the art to include a
plurality of receive antennas to receive said modified data signal for better performance.

As per claim 41, it would have been obvious to one skill in the art to subband
equalize said forward path using corresponding reverse path data so as to remove
interference.

As per claim 47 see claim 6.

As per claim 48 see claim 7.

As per claim 49 see claim 8.

As per claim 51 see claim 10.

As per claim 57 see claim 19.

As per claim 59 see claim 21.

As per claim 61 see claim 23.
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As per claim 62 see claim 24.
As per claim 63,see claim 25.
As per claim 64 see claim 26.
As per claim 65 see claim 27 .
As per claim 67 see claim 30.
As per claims 69 and 70, see claim 31.
As per claim 71 see claim 32.
As per claim 72 see claim 33.
As per claim 73 see claim 34.
As per claim 74 see claim 35.
As per claim 75 see claim 36.
As per claim 76 see claim 37.
As per claim 78 see claim 39.

As per claim 80 see claim 41.

6. Claims 82-95 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Bao et al US patent No. 6,792,049.

As per claim 82, Bao et al teaches an apparatus (figs. 2 and 3) comprising: a
processor (110-140) configured to receive coded data 101 and output corresponding
data; a pre-equalizer 312 operatively coupled to said processor(110-140) and
configured to receive said data and output pre-equalized data based on gathered

reverse link data; at least one antenna see col. 6, line 28 ; an antenna signal
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processing component 314 operatively coupled to said pre-equalizer 314 and said at
least one antenna, said antenna signal processing component 314 being configured to
receive said pre-equalized data from said pre-equalizer 312 and apply a corresponding
transmittable forward link data signal to said at least one antenna. However, Bao does
not explicitly teach an OFDM processor is coupled to the pre-equalizer. However, as
noted in the background of the invention col. 1 lines 41-43 it is well known in the art to
use an OFDM processor to generate OFDM data. Given that fact, it would have been
obvious to one skill in the art to ipcorporate an OFDM processor in Bao et al so as to
provide compatibility with system that uses OFDM modulation scheme.

As per claim 83, the apparatus of Bao further comprising a reverse link logic 316
inherently coupled to the antenna and configured to detect channel charactéristics
(multipath induced delay) and provide said gathered reverse link data to said pre-
equalizer see fig. 3 and col. 4, lines 17-33.

As per claim 84, Bao discloses every feature of the claimed invention but does
not explicitly teach that the signal includes subcarrier pre-equalized OFDM data.
However, modifying the signal to include subcarrier pre-equalized OFDM data would
have been obvious to one of ordinary skill in the art and the motivation to do so would
have been to provide compatibility with systems that uses OFDM modulation scheme.

As per claim 85, it would have obvious to one skill in the art to identify
transmission delay that is greater than a guard interval for enhanced detection.

As per claim 86 said reverse link includes training data see col. 5, lines 55-60.
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As per claim 87, the received training sequence and a delay version of the
training sequence are compared see col. 5, lines 55-60.

As per claim 88, it would have been obvious to one skill in the art to invert and
apply a measured channel response to said OFDM data so as to undo the effect of the
transmission medium.

As per claim 89, the reverse path is inherently reciprocal to the forward path.

As per claim 90, the system include a base station use for wireless transmission
see col. 3, lines 11, col. 6, lines 37-38.

As per claim 91, the antenna is configured to provide diversity see col. 6, line 29.

As per claim 92 Bao uses spatial diversity see col. 6, line 37.

As per claim 93, the apparatus includes at least one transmit antenna and at
least one receive antenna see col. 6, lines 28-29.

As per claims 94 and 95, it would have been obvious that the type of antenna
would have been adaptive type so as to take advantage of its enhanced technological
feature.

Claim Objections

7. Claims 10, 28, 83 and 85-89 are objected to because of the following
informalities:
Claim 10, line 2, “received” should be deleted, so as to be consistent with

antecedent in claim 9.

IPR2024-00314

Petitioners’ Exhibit 1002

Page 000079



Application/Control Number: 10/131,864 Page 12
Art Unit: 2611

Claim 28, line 5, “a” should be replaced by --the-- so as to be make use of
antecedent in claim 1.

Claim 83, last line, after “pre-equalizer”, based on said multipath induced delay”
should be inserted. Note that any claim whose base claim s objected is likewise
objected. Appropriate correction is required.

Allowable Subject Matter
8. Claims 42 and 81 are objected to as being dependent upon a rejected base
claim, but would be allowable if rewritten in independent form including all of the

limitations of the base claim and any intervening claims.

9. Any inquiry concerning this communication or earlier communications from the |
examiner should be directed to Jean B. Corrielus whose telephone number is 571-272-
3020. The examiner can normally be reached on Maxi-Flex.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Jay Patel can be reached on 571-272-2988. The fax phone number for the

organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assis;tance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.
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DOCUMENT - US 7054375 B2
IDENTIFIER:
TITLE: Method and apparatus for error reduction in an

orthogonal modulation system

Abstract Text - ABTX (1):

A method and apparatus reduces error in a communication system
that includes multiple orthogonal subcarriers by suppressing a
subcarrier in a transmitting communication device and by equalizing a
received signal in a receiving communication device. Subcarrier
suppression is based on a determination of a signal quality metric
with respect to each subcarrier or is based on a determination of
excessive signal power overdriving an amplifier of the receiving
communication device. Equalization of the received signal is based on
an equalization function that reduces a multipath delay introduced to
the transmitted signal when the multipath delay exceeds a tolerable
multipath delay.

Brief Summary Text - BSTX (4):

The limited availability of bandwidth is a critical constraint on
the capacity of wireless communication systems. To enhance capacity,
orthogonal modulation schemes, such as Orthogonal Frequency Division
Multiplexing (OFDM), have been developed for the modulation of
information onto a carrier and subsequent transmission of the
modulated signal.
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LIST OF CLAIMS / AMENDMENTS

Claims 1-43, 45, 49-51, 54, 79-80, 82, 84, and 86-95 are allowed.
Please amend claims 14, 16, 29-30, 43-44, 46-47, 51-52, 54-55, 60-62,
64-67,73-75, 78-79, 81-83, 85, 87, and 91-92 as shown herein.

Claims 1-95 are pending and are listed following:

I. (previously presented) A method comprising:
identifying at least one multipath transmission delay within a reverse path

data signal received from a receiving device;

determining at least one forward path pre-equalization parameter based on

said at least one transmission delay; and
modifying a forward path data signal that is to be transmitted to the
receiving device based on said at least one forward path pre-equalization

parameter.

2. (original)  The method as recited in Claim 1, further comprising:
receiving said reverse path data signal over at least one reverse transmission

path.
3. (original)  The method as recited in Claim 2, further comprising:

transmitting said modified forward path data signal over at least one

forward transmission path.

Iee@hayeé. 2 MN1-0001US M2

IPR2024-00314

Petitioners’ Exhibit 1002

Page 000089



10

11

13

4

15

16

17

18

19

20

21

22

23

24

25

4. (original)  The method as recited in Claim 1, wherein said reverse
path data signal includes at least one type of data selected from a group of
different types of data comprising Orthogonal Frequency Division Multiplexing
(OFDM) data and Quadrature Phase Shift Keying (QPSK) data.

5. (original) The method as recited in Claim 1, wherein said

modified forward path data signal includes at least one type of data selected from a
group of different types of data comprising Orthogonal Frequency Division
Multiplexing (OFDM) data and Quadrature Phase Shift Keying (QPSK) data.

6. (original) The method as recited in Claim 5, wherein said

modified forward path data signal includes sub-carrier pre-equalized OFDM data.

7. (original)  The method as recited in Claim 6, further comprising:
generating corresponding Quadratare Phase Shift Keying (QPSK)

modulation values based on said sub-carrier pre-equalized OFDM data.

8. (original)  The method as recited in Claim 4, wherein identifying
said at least one multipath transmission delay includes:
identifying at least one multipath transmission delay spread that is greater

than a guard interval.

9. (original)  The method as recited in Claim 1, wherein said reverse

path data signal includes identifiable training data.
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10.  (original)  The method as recited in Claim 9, further comprising:
comparing said received identifiable training data to a local version of said
training data to identify said at least one multipath transmission delay within said

reverse path data signal.

11.  (original)  The method as recited in Claim 3, wherein modifying
said forward path data signal based on at least one forward path pre-equalization
parameter further includes:

selectively inverting and applying a measured channel response to said

forward path data signal to significantly reduce subsequent induced deleterious

" channel response changes to said modified forward path data signal during

transmission over said at least one forward transmission path.

12.  (original)  The method as recited in Claim 3, wherein said at least
one reverse transmission path is substantially reciprocal to said at least one

forward transmission path.

13.  (previously presented) = The method as recited in Claim 1,
wherein identifying said at least one multipath transmission delay, determining
said at least one forward path pre-equalization parameter, and modifying said

forward path data signal are performed by a transmitting device.
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14.  (currently amended) The method as recited in Claim 13,
wherein said transmitting device includes a base station device that is operatively

eenfigurable configured for use in a wireless communication system.

15. (previously presented) The method as recited in Claim 13,
further comprising:

using at least one transmitting device receive antenna operatively coupled
to said transmitting device to receive said reverse path data signal over at least one

reverse transmission path from the receiving device.

16. (currently amended) The method as recited in Claim 15,

wherein said receiving device includes a customer premise equipment (CPE) .

device that is operatively eenfisurable configured for use in a wireless

communication system.

17.  (original) The method as recited in Claim 16, wherein said CPE
device includes at least one device selected from a group of devices comprising a
computer, a portable computer, a personal digital assistant (PDA), and a mobile

communication device.
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18.  (previously presented) The method as recited in Claim 15,
wherein said at least one transmitting device receive antenna includes at least one
type of antenna selected from a group of suitable types of antennas comprising at
least one omnidirectional type of antenna, at least one beam type of antenna, at

least one phased array type of antenna, and at least one adaptive antenna.

19. (previously presented) The method as recited in Claim 15,
wherein said transmitting device is operatively coupled to a plurality of first

device receive antennas.

20. (previously presented) The method as recited in Claim 13,
further comprising;

receiving said reverse path data signal over at least one reverse transmission
path; and |

causing said transmitting device to post equalize at least a portion of said

received reverse path signal.

21.  (previously presented) The method as recited in Claim 15,
wherein determining said at least one forward path pre-equalization parameter
based on said at least one transmission delay further includes:

determining at least one angle of arrival of said reverse path data signal

with respect to said at least one transmitting device receive antenna.
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22.  (previously presented) The method as recited in Claim 15,
further comprising:

using at least one receiving device transmit antenna operatively coupled to
said receiving device and configured to transmit said reverse path data signal over

said at least one reverse transmission path to said transmitting device.

23.  (previously presented) The method as recited in Claim 22,
wherein a plurality of receiving device transmit antennas are operatively coupled
to said receiving device and configured to transmit said reverse path data signal

over said at least one reverse transmission path to said transmitting device.

24. (previously presented) The method as recited in Claim 22,
further comprising:
causing said receiving device to transmit at least two reverse path data

signals over said at least one reverse transmission path to said transmitting device.
25. (original) The method as recited in Claim 24, wherein said at

least two reverse path data signals include Orthogonal Frequency-Division

Multiple Access (OFDMA) data.
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26.  (previously presented) The method as recited in Claim 22,
further comprising:

causing said recetving device to transmit said reverse path data signal over
said at least one reverse transmission path to said transmitting device at a bit rate

less than about 6 Mbps.

27.  (previously presented) The method as recited in Claim 22,
further comprising:

causing said receiving device to transmit corresponding receiving device
transmission power level information to said transmitting device; and

causing said transmitting device to adjust at least one transmission power

level associated with said forward path data signal based on said receiving device

transmission power level information.

28.  (previously presented) The method as recited in Claim 13,
further comprising:
using at least one transmitting device transmit antenna operatively coupled

to said transmitting device to transmit said modified forward path data signal over

at least one forward transmission path to a receiving device.

29.  (currently amended) The method as recited in Claim 28,
wherein said atl least one transmitting "device transmit antenna is operatively
configurable configured to provide transmission diversity when transmitting said
modified forward path data signal.
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30. (currently amended) The method as recited in Claim 28,
wherein said at least one transmitting device transmit antenna is operatively

configurable configured to provide spatial division transmission utilizing a spatial

division technique when transmitting said modified forward path data signal as a

narrow signal to reduce multipath propagation.

31. (previously presented) The method as recited in Claim 28,
wherein said at least one transmitting device transmit antenna includes at least one
type of antenna selected from a group of suitable types of antennas comprising at
least one omnidirectional type of antenna, at least one beam type of antenna, at

least one phased array type of antenna, and at least one adaptive antenna.

32. (previously presented) The method as recited in Claim 28,
further comprising:

setting at least one antenna pointing parameter associated with said at least
one transmitting device transmit antenna based on said at least one forward path

pre-equalization parameter.

33. (previously presented) The method as recited in Claim 28,
further comprising:

setting at least one phased array antenna transmission directing parameter
associated with said at least one transmitting device transmit antenna based on said

at least one forward path pre-equalization parameter.
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34. (previously presented) The method as recited in Claim 28,
further comprising;

selectively transmitting said modified forward path data signal at one angle

‘with respect to said transmitting device transmit antenna.

35. (previously presented) The method as recited in Claim 28,
further comprising:

selecting said at least one transmitting device transmit antenna from a
plurality of transmitting device transmit antennas that are each operatively coupled

to said transmitting device.

36. (previously presented) The method as recited in Claim 35,
further comprising:
selectively transmitting a plurality of beams using two or more transmitting

device transmit antennas.

37. (previously presented) The method as recited in Claim 36,

wherein each of said transmitted plurality of beams is selectively adjusted in phase

and amplitude to reduce multipath affects when received by said receiving device.
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38. (previously presented) The method as recited in Claim 28,
further comprising:

using at least one receiving device receive antenna operatively coupled to
said receiving device and configured to receive said modified forward path data
signal over said at least one forward transmission path from said transmitting

device.

39. (previously presented) The method as recited in Claim 38,
wherein a plurality of receiving device receive antennas are operatively coupled to
said receiving device and configured to receive said modified forward path data
signal over said at least one forward transmission path from said transmitting

device.

40.  (original) - The method as recited in Claim 1, wherein determining
said at least one forward path pre-equalization parameter based on said at least one
transmission delay further includes:

iteratively» selectively identifying different forward path pre-equalization
parameters over time to operatively identify and subsequently ignoré aliased

multipath delays within said reverse path data signal.
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41.  (original)  The method as recited in Claim 1, wherein determining
said at least one forward path pre-equalization parameter based on said at least one
transmission delay further includes:

sub-band equalizing said forward path data signal using corresponding

frequency domain reverse path data.

42. (original) The method as recited in Claim 1, wherein modifying
said forward path data signal based on said at least one forward path pre-
equalization parameter further includes:

selectively setting different transmission power levels for at least two
Orthogonal Frequency Division Multiplexing (OFDM) tones in said forward path

data signal based on said at least one forward path pre-equalization parameter.

43.  (currently amended) A system comprising:

a first device operatively cenfigurable configured to connect to at least a

second device over a wireless communication path, said first device having logic .

that is configured to detect a multipath transmission delay in at least one reverse
path data signal transmitted by said second device, determine at least one forward
path pre-equalization parameter based on said detected multipath transmission
delay, and pre-equalize a forward path data signal that is to be transmitted to said

second device based on said at least one forward path pre-equalization parameter.
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44.  (currently amended) The system as recited in Claim 43,
wherein said first device further comprising:

at least one first device antenna; and

at least one transceiver operatively coupled to said at least one first device
antenna and said logic, said at least one transceiver being eenfigurable configured
to receive said reverse path data signal over at least one reverse transmission path
using said at least one first device antenna and provide said reverse path data
signal to said logic, and transmit said medified forward path data signal from said

logic over at least one forward transmission path.

45. (original) The system as recited in Claim 43, wherein said
reverse path data signal includes at least one type of data selected from a group of
different types of data comprising Orthogonal Frequency Division Multiplexing

(OFDM) data and Quadrature Phase Shift Keying (QPSK) data.

46. (currently amended) The system as recited in Claim 43,
wherein said medified forward path data signal includes at least one type of data
selected from a group of different types of data comprising Orthogonal Frequency
Division Multiplexing (OFDM) data and Quadrature Phase Shift Keying (QPSK)

data.

47.  (currently amended) The system as recited in Claim 46,
wherein said medified forward path data signal includes sub-carrier pre-equalized

OFDM data.
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48. (original)  The system as recited in Claim 47, wherein said logic
is further configured to produce corresponding Quadrature Phase Shift Keying

(QPSK) modulation values based on said sub-carrier pre-equalized OFDM data.

49, (original)  The system as recited in Claim 45, wherein said logic
detects said multipath transmission delay by identifying at least one multipath

transmission delay spread that is greater than a guard interval.

50. (original) The system as recited in Claim 43, wherein said

reverse path data signal includes identifiable training data.

51. (currently amended) The system as recited in Claim 50,
wherein said logic is further configured to compare said received identifiable
training data to a non-multipath delayed version of said training data to detect said

multipath transmission delay.

52. (currently amended) The system as recited in Claim 44,
wherein said logic is configured to selectively invert and apply a measured
channel response to said forward path data signal to significantly reduce
subsequent induced deleterious channel response changes to said medified
forward path data signal dun'ngb transmission over said at least one forward

transmission path.
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53. (original) The system as recited in Claim 44, wherein said at
least one reverse transmission path is substantially reciprocal to said at least one

forward transmission path.

54. (currently amended) The system as recited in Claim 43,
wherein said first device includes a base station device that is operatively

eonfigurable configured for use in a wireless communication system.

55. (currently amended) The system as recited in Claim 44,
furthercomprising: wherein said second device—in—the—form—of is a customer

premise equipment (CPE) device that is operatively eenfigurable configured for

‘use in a wireless communication system.

56. (original) The system as recited in Claim 55, wherein said CPE
device includes at least one device selected from a group of devices comprising a
computer, a portable computer, a personal digital assistant (PDA), and a mobile

communication device.

57. (original)  The system as recited in Claim 44, wherein said first

device is operatively coupled to a plurality of first device receive antennas.

58.  (original)  The system as recited in Claim 44, wherein said logic

is configured to post-equalize at least a portion of said received reverse path

signal.
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59. (original) The system as recited in Claim 44, wherein said logic
is further configured to determine at least one angle of arrival of said reverse path

data signal with respect to said at least one first device antenna.

60. (currently amended) The system as recited in Claim 55,
wherein said second device includes at least one second device antenna that is

operatively eenfigurable configured to transmit said reverse path data signal over

said at least one reverse transmission path to said first device and receive said

transmitted medified forward path data signal from said first device over said at

least one forward transmission path.

61. (currently amended) The system as recited in Claim 60,
wherein said second device includes a plurality of second device antennas that are
operatively eenfigurable configured to transmit said reverse path data signal over

said at least one reverse transmission path to said first device.

62. (currently amended) The system as recited in Claim 60,
wherein said second device is ecenfigurable configured to transmit at least two
reverse path data signals over said at least one reverse transmission path to said

first device.
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63. (original) The system as recited in Claim 62, wherein said at
least two reverse path data signals include Orthogonal Frequency-Division

Multiple Access (OFDMA) data.

64. (currently amended) The system as recited in Claim 60,
wherein said second device is eenfigurable configured to transmit said reverse
path data signal over said at least one reverse transmission path to said first device

at a bit rate less than about 6 Mbps.

65. (currently amended) The system as recited in Claim 60,
wherein said second device is eenfigurable configured to transmit corresponding

second device transmission power level information to said first device, and said

first device 1s further eonfigurable configured to adjust at least one transmission

power level associated with said forward path data signal based on said second

device transmission power level information.

66. (currently amended) The system as recited in Claim 44,
wherein said at least one first device antenna is operatively ecenfigurable
configured to provide transmission diversity when transmitting said medified

forward path data signal.
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67. (currently amended) The system as recited in Claim 44,
wherein said at least one first device antenna is operatively eenfigurable

configured to provide spatial division transmission utilizing a spatial division

technigue when transmitting said medified forward path data signal as a narrow

signal to reduce multipath propagation.

68. (original) The system as recited in Claim 44, wherein said at
least one first device antenna includes at least one first device transmit antenna

and at least one first device receive antenna.

69. (original) The system as recited in Claim 68, wherein said at
least one first device transmit antenna includes at least one type of antenna
selected from a group of suitable types of antennas comprising at least one
omnidirectional type of antenna, at least one beam type of antenna, at least one

phased array type of antenna, and at least one adaptive antenna.

70. (original) The system as recited in Claim 68, wherein said at

least one first device receive antenna includes at least one type of antenna selected

from a group of suitable types of antennas comprising at least one omnidirectional
type of antenna, at least one beam type of antenna, at least one phased array type

of antenna, and at least one adaptive antenna.
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71.  (original) The system as recited in Claim 68, wherein said logic
is further configured to establish at least one antenna pointing parameter
associated with said at least one first device transmit antenna based on said at least

one forward path pre-equalization parameter.

72.  (original)  The system as recited in Claim 68, wherein said logic
is further configured to establish at least one phased array antenna transmission
directing parameter associated with said at least one first device transmit antenna

based on said at least one forward path pre-equalization parameter.

73.  (currently amended) The system as recited in Claim 68,

wherein said logic is further eenfigurable configured to cause said at least one -

transceiver to selectively transmit said medified forward path data signal at one

angle with respect to said at least one first device transmit antenna.

74.  (currently amended) The system as recited in Claim 68,
wherein said logic is further cenfigurable configured to cause said at least one
transceiver to select said at least one first device transmit antenna from a plurality
of first device transmit antennas that are each operatively coupled to said first

device.
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75.  (currently amended) The system as recited in Claim 74,
wherein said logic is further eenfigurable configured to cause said at least one
transceiver to selectively transmit a plurality of beams using two or more first

device transmit antennas.

76. (original) The system as recited in Claim 75, wherein each of
said transmitted plurality of beams is selectively adjusted in phase and amplitude

to reduce multipath affects when received by said second device.

77. (original)  The system as recited in Claim 60, wherein said at

least one second device antenna includes at Jeast one second device transmit

. antenna and at least one second device receive antenna.

78.  (currently amended) The system as recited in Claim 77,
wherein said second device includes a plurality of second device recetve antennas
that are eenfiguarable configured to receive said transmitted medified forward path

data signal over said at least one forward transmission path from said first device.

79.  (currently amended) The system as recited in Claim 43,
wherein said logic is further eenfigurable configured to iteratively selectively test
different forward path pre-equalization parameters over time such that aliased

multipath delays within said reverse path data signal are identifiable.
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80. (original)  The system as recited in Claim 43, wherein said logic
1s configured to provide sub-band equalizing of said forward path data signal using

corresponding frequency domain reverse path data.

81. (currently amended) The system as recited in Claim 43 44,
wherein said logic is further eonfigurable configured to cause said transceiver to
selectively establish different transmission power levels for at least two
Orthogonal Frequency Division Multiplexing (OFDM) tones in said forward path

data signal based on said at least one forward path pre-equalization parameter.

82. (currently amended) An apparatus comprising:
¢~ an Orthogonal Frequency Division Multiplexing (OFDM) processor
configured to receive coded data and output correSponding OFDM data;

‘a pre-equalizer operatively coupled to said OFDM proéessor and
configured to receive said OFDM data and output pre-equalized OFDM data based
on gathered reverse link data;

at least one antenna; and

a-transeeiver an antenna signal processing component operatively coupled

to said pre-equalizer and said at least one antenna, said transeeiver antenna signal

processing component being configured to receive said pre-equalized OFDM data

from said pre-equalizer and apply a corresponding transmittable forward link data

signal to said at least one antenna.
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83. (currently amended) The apparatus as recited in Claim 82,

wherein said transeeiver antenna signal processing component is eenfigurable

configured to receive a transmitted reverse link data signal using said at least one
antenna and output corresponding reverse link data, and further comprising:

reverse link logic operatively coupled to said at least one antenna and-said

ma, said reverse link logic
being configured to detect at least one rhultipath induced delay in said reverse link

data and provide asseeiated said gathered reverse link data to said pre-equalizer.

84. (original) The apparatus as recited in Claim 82, wherein said

pre-equalized OFDM data includes sub-carrier pre-equalized OFDM data.

85.  (currently amended) The apparatus as recited in Claim 82 83,
wherein said reverse link logic detects said at least one multipath induced delay by
identifying at least one transmission delay spread that is greater than a guard

interval.

86. (original) The apparatus as recited in Claim 83, wherein said

reverse link data signal includes identifiable training data.

22 MNI-0001US M02

IPR2024-00314

Petitioners’ Exhibit 1002

Page 000109



20

21

22

23

24

25

87. (currently amended) The apparatus as recited in Claim 86,
wherein said reverse link logic is further configured to compare said received
tdentifiable training data to a non-delayed version of said training data to detect

said at least one transmission delay.

88. (original) The apparatus as recited in Claim 83, wherein said
pre-equalizer is configured to selectively invert and apply a measured channel

response to said OFDM data.

89. (original) The apparatus as recited in Claim 83, wherein a
reverse transmission . path carrying said transmitted reverse link data signal
towards said antenna is at least substantially reciprocal to a forward transmission
path carrying said transmittable forward link data signal away from said at least

one antenna.

90. (original) The apparatus as recited in Claim 82, wherein said
apparatus includes a base station device suitable for use in a wireless

communication system.

91. (currently amended) The apparatus as recited in Claim 82,
wherein said at least one antenna is operatively eenfigurable configured to provide

transmission diversity.
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92. (currently amended) The apparatus as recited in Claim 82,
wherein said at least one antenna is operatively eenfigurable configured to provide

a spatial division technique to transmit the data signal as a narrow signal to reduce

multipath propagation.

93. (original) The apparatus as recited in Claim 82, wherein said at
least one antenna includes at least one transmit antenna and at least one receive

antenna.

94. (original) The apparatus as recited in Claim 93, wherein said at
least one transmit antenna includes at least one type of antenna selected from a
groui) of suitable types of antennas comprising at least one omnidirectional type of
antenna, at least one beam type of antenna, at least one phased array type of

antenna, and at least one adaptive antenna.

95. (original)  The apparatus as recited in Claim 93, wherein said at
least one receive antenna includes at least one type of antenna selected from a
group of suitable types of antennas comprising at least one omnidirectional type of
antenna, at least one beam type of antenna, at least‘ one phased array type of

antenna, and at least one adaptive antenna.
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REMARKS
Applicant respectfully requests reconsideration and allowance of the
subject application. Claims 1-95 are pending, of which claims 14, 16, 29-30,
43-44, 46-47, 51-52, 54-55, 60-62, 64-67, 73-75, 78-79, 81-83, 85, 87, and 91-92

have been amended to place the application in condition for allowance.

Allowable Subject Matter

Claims 1-43, 45, 49-51, 54, 79-80, 82, 84, and 86-95 have been allowed,
and claims 44, 46-48, 52-53, 55;78, 81, 83, and 85 are indicated as being
allowable if rewritten to overcome the 35 U.S.C. §112 rejection (Office Action
p-4). Applicant appreciates the indications of allowability.

Appropriate amendments have been provided for allowed claims to
overcome the claim objections as described below. Appropriate amendments have
also been provided for the allowable claims to overcome the 35 US.C. §112

rejection. Accordingly, all pending claims 1-95 are in condition for allowance.

Claim Objections

Claims 14, 16, 29-30, 43-44, 54-55, 60-62, 64-67, 73-75, 78-79, 81, 83, 87,
89, and 91-92 are objected to for various informalities (Office Action p.2).
Appropriate corrections have been provided and Applicant respectfully requests that

the claim objections be withdrawn. Specifically:

Claims 14, 16, 29-30, 43-44, 54-55, 60-62, 64-67, 73-75, 78-79, 81, 83, and

91-92 are amended to replace “configurable” with “configured”;
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Claims 30, 67, and 92 are amended to clarify “spatial division”. Support for
the claim amendments can be found in the specification at least at page 8,
lines 15-22;

Claims 51 and 87 are amended to delete “received”;

Claim 55 is amended to replace “further comprising” with “wherein”;

Claim 83 is amended to delete “associated”;

Claim 85 is amended to be dependent upon claim 83; and

Claim 89 is dependent upon claim 83 which is dependent upon claim 82.
Claim 89 recites “said transmittable forward link data signal” which is introduced in
claim 82. As such, claim 89 has not been amended to delete “transmittable” as the

Office suggests.

Drawing Objections

The Drawings are objected to because, for example, claim 82 recites a
pre-equalizer operatively coupléd to a transceiver which is not shown in an
embodiment in the drawings (Office Action p.3). Appropriate correction has been

provided and Applicant respectfully requests that the drawing objections be

- withdrawn.

Specifically, claim 82 is amended to recite “an antenna signal processing
component operatively coupled to said pre-equalizer and said at least one
antenna”, as shown in Fig. 3. Support for the amendment can be found in the
specification at least at p.19 lines 6-19. Accordingly, corrected drawing sheets are

not required.
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35 U.S.C. §112 Claim Rejections

Claims 44, 46-48, 52-53, 55-78, 81, 83, and 85 are rejected under
35 U.S.C. §112, second paragraph, as being indefinite (Office Action pp. 2-3).
Appropriate corrections have been provided and Applicant respectfully requests that

the §112 claim rejections be withdrawn. Specifically:

Claims 44, 46-47, 52, 60, 66-67, 73, and 78 are amended to delete
“modified” to correct for the lack of proper antecedent basis;

Claim 81 is amended to be dependent upon claim 44 to correct for the lack of
proper antecedent basis for “said transceiver”; and

Claim 83 is amended for clarity and to correct for the lack of proper

antecedent basis.

Conclusion

Pending claims 1-95 are in condition for allowance and Applicant

respectfully requests issuance of the subject application. If any issues remain that
preclude issuance of the application, the Examiner is urged to contact the

undersigned attorney before issuing a subsequent Action.

Respectfully Submitted,

g sme e it

Dafid A. Morasch
Lee & Hayes, PLLC
Reg. No. 42,905
(509) 324-9256 x 210
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- Application No. Applicant(s)
10/131,864 CRILLY, WILLIAM J.
Office Action Summary Examinar AT Uit
Jean B. Corrielus 2611

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of ime may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed
after SIX (6) MONTHS from the mailing date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.5.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

eamed patent term adjustment. See 37 CFR 1.704(b).

Status

1) Responsive to communication(s) filed on 13 June 2006.
2a)[] This action is FINAL. 2b)X] This action is non-final.
3)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

A Claim(s) 1-95 is/are pending in the application.

4a) Of the above claim(s) ____ is/are withdrawn from consideration.
5K Claim(s) 1-43,45,49-51,54,79.80,82,84 and 86-95 is/are allowed.
8)X] Claim(s) 44, 46-48, 52, 53, 55-78, 81. 83 and 85 is/are rejected.
7)J Claim(s) is/are objected to.
8)] Claim(s) are subject to restriction and/or election requirement.

Application Papers

9)[7] The specification is objected to by the Examiner.
10)(] The drawing(s) filed on is/are: a)_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11) The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[T] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)JAN  b)[] Some * ¢)] None of:
1.[]] Certified copies of the priority documents have been received.
2] Certified copies of the priority documents have been received in Application No. _____
3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) [X] Notice of References Cited (PTO-892) 4) [ interview Summary (PTO-413)
2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)Mail Date. _____
3) [[] information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5) [ Notice of Informal Patent Application (PTO-152)
Paper No(s)/Mail Date ____. 6) ] other:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 7-05) Office Action Summary Part of Paper No./Mail Date 20060628
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DETAILED ACTION
Claim Objections

1. Claims 14, 16, 29, 30, 43, 44, 54, 55, 60, 61, 62, 64, 65, 66, 67, 73, 74, 75, 78,
79, 81, 83, 87, 89, 91 and 92 are objected to because of the following informalities:
claim 14, line 3, “configurable” should be replaced by “configured” the same comment
applies equally to claims 16, 29, 30, 43, 44, 54, 55, 60, 61, 62, 64, 65, 66, 67, 73, 74,
75,78, 79, 81, 83, 91, 92 and to any other claims reciting similar limitation.
Claim 30, line 3, what does it mean by “spatial division”? The same comment applies to
claim 67, and 92.
Claim 55, “further comprising” should be replaced by “wherein”.
Claim 83, line 9, “associated” should be deleted.
The dependency of claim 85 should be changed to “83” so as to provided antecedent
basis for the recitation “said reverse ling logic’ and “said at least one multipath”.
Claim 87, line 2, “received” should be deleted. The same comment applied to claim 51,
line 2.
Claim 89, line 4, “transmittable” should deleted. Note that any claim whose base claim is
objected is likewise objected.

Appropriate correction is required.

Claim Rejections - 35 USC § 112

2. The following is a quotation of the second paragraph of 35 U.S.C. 112:

The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

IPR2024-00314
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3. Claims 44, 46-48, 52, 53, 55-78, 81, 83 and 85 are rejected under 35 U.S.C. 112,
second paragraph, as being indefinite for failing to particularly point out and distinctly
claim the subject matter which applicant regards as the invention.

Claim 44, line before last, “said modified forward path” lacks of proper antecedent basis.
Claim 46, lines 1-2, “said modified forward path” lacks of proper antecedent basis.
Claim 81 the limitation “said transceiver” lacks of proper antecedent basis.

Claim 83 the limitation “reverse link logic operatively coupled to said at least one
antenna and said operatively coupled to said at least one first device antenna” is
unclear. In addition, the limitation “said operatively coupled” and “said at least one first
device antenna” lack of proper antecedent basis.

Note that any claim whose base claim is objected is likewise objected.

Drawings
4. The drawings are objected to because the claims for instance claim 82 recites “a
pre-equalizer’ operatively coupled to a “transceiver’. However it is noted that the
drawing fig. 3 shows the functional block diagram of a “transceiver’ as included function
blocks 302 304 306 and 308. There is no embodiment of the drawing showing “a pre-
equalizer” coupled to a “transceiver”. Corrected drawing sheets in compliance with 37
CFR 1.121(d) are required in reply to the Office action to avoid abandonment of the
application. Any amended replacement drawing sheet should include all of the figures
appearing on the immediate prior version of the sheet, even if only one figure is being

amended. The figure or figure number of an amended drawing should not be labeled as

IPR2024-00314
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“amended.” If a drawing figure is to be canceled, the appropriate figure must be
removed from the replacement sheet, and where necessary, the remaining figures must
be renumbered and appropriate changes made to the brief description of the several
views of the drawings for consistency. Additional replacement sheets may be necessary
to show the renumbering of the remaining figures. Each drawing sheet submitted after
the filing date of an application must be labeled in the top margin as either
“Replacement Sheet” or “New Sheet” pursuant to 37 CFR 1.121(d). If the changes are
not accepted by the examiner, the applicant will be notified and informed of any required
corrective action in the next Office action. The objection to the drawings will not be held

in abeyance.

5. Applicant's arguments, see comment pages 36 and 39, filed 6/13/086, with
respect to rejection of claims 1, 43 and 82 have been fully considered and are
persuasive. The rejection of claims 1-95 has been withdrawn.

Allowable Subject Matter
6. Claims 1-43, 45, 49-51, 54, 79-80, 82, 84, 86-95 allowed. However, the claims

must be amended if necessary to overcome any objection set forth above.

7. Claims 44, 46-48, 52, 53, 55-78, 81, 83 and 85 would be allowable if rewritten or
amended to overcome the rejection(s) under 35 U.S.C. 112, 2nd paragraph, set forth in

this Office action.
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Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Jean B. Corrielus whose telephone number is 571-272-
3020. The examiner can normally be reached on Maxi-Flex.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Jay Patel can be reached on §71-272-2988. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available thropgh Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

Primary Examiner
Art Unit 2611

7-7-06
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RECEIVED
CENTRAL FAX CENTER

JUN 13 2006

SPECIFICATION AMENDMENTS

Please amend the specification as follows:

Substitute the paragraph starting at page 15, line 20, with the following:

Reference is now made to Fig. 1, which is a block diagram depicting an
exemplary communication system 100 operating in a multipath environment.
Here, a base station device 102 is configured to exchange data with at least one
customer premise equipment (CPE) device 104 through an antenna 108 and over a
wireless communication link. Base station device 102 is further operatively
configured to send and receive data via one or more networks 106. In this manner,
data can be received through network 106 by base station 102, and then forwarded
over a wireless communication link to CPE device 104 using antenna 108.
Likewise, in reverse order, CPE device 104 can transmit data over a wireless
communication link to base station device 102 through antenna 108, and base

station 102 may then forward the received data to other deviee device(s) via

network 106,

Substitute the paragraph starting at page 17, line 24, with the following:

Transceiver 208 is configured to receive data from and provide data to CPE

mechanism(s) 210. CPE mechanism(s) 210 is representative of one or more
mechanisms associated with the functionality of CPE device 104. Thus, for
example, in certain implementations CPE device 104 includes a computer or like

computing device, As such, CPE mechanism(s) 210 may take the form of a

2 MN1-0001US M1
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processor that is coupled to memory and operatively configured to perform
functions in accord with one or more computer instructional programs, e.g.,
application programs. In still other implementations, CPE device [[1-4]] 104 may
include a mobile telephone, in which case, CPE mechanism(s) 210 may include a
signal processor and other circuitry for converting digital audio data into an

applicable analog audio signal and converting an analog audio signal into

corresponding digital data.

Substitute the paragraph starting at page 18, line 11, with the following:

Logic 212 is provided in this example to represent any applicable additional
logic/circuitry that may be used to implement the all or part of the methods and
apparatuses of the present invention. In certain implementations, logic 212 may
be incorporated in transceiver 208. For this reason, logic 212 is depicted within a

dashed line box.

Substitute the paragraph starting at page 24, line 20, with the following:
As-an An example of known headers that may be used to support training

sequences; sequences can be found in the IEEE 802.11a standard. IEEE 802.11a
provides short and long sequences totaling a duration of about 8 ps. The 8 us may
be used to ascertain delay spread to approximately 8 ps delay. The known
sequences have sufficient low frequency energy per burst (here, low being
between about 100 kHz and 125 kHz, 1/8 ps resolution) to determine fine

variations in the complex channel response.
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LiST OF CLAIMS / AMENDMENTS

Please amend claims 1, 13-16, 18-24, and 26-39 as shown herein.

Claims 1-95 are pending and are listed following:

1. (currently amended) A method comprising:
identifying at least one multipath transmission delay within a
reverse path data signal received from a receiving device;
determining at least one forward path pre-equalization

parameter based on said at least one transmission delay; and

modifying a forward path data signal that is to be transmitted
to the receiving device based on said at least one forward path

pre-equalization parameter.

2. (original)  The method as recited in Claim 1, further comprising:
receiving said reverse path data signal over at least one

reverse transmission path,

3 (original)  The method as recited in Claim 2, further comprising:
transmitting said modified forward path data signal over at

least one forward transmission path.
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(original)  The method as recited in Claim 1, wherein said reverse
path data signal includes at least one type of data selected from a
group of different types of data comprising Orthogonal Frequency
Division Multiplexing (OFDM) data and Quadrature Phase Shift
Keying (QPSK) data.

(original) The method as recited in Claim 1, wherein said
modified forward path data signal includes at least one type of data
selected from a group of different types of data comprising
Orthogonal Frequency Division Multiplexing (OFDM) data and
Quadrature Phase Shift Keying (QPSK) data.

(original) The method as recited in Claim 5, wherein said
modified forward path data signal includes sub-carrier pre-equalized

OFDM data.

(original)  The method as recited in Claim 6, further comprising:
generating corresponding Quadrature Phase Shift Keying
(QPSK) modulation values based on said sub-carrier pre-equalized

OFDM data.
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(original)  The method as recited in Claim 4, wherein identifying
said at least one multipath transmission delay includes:
identifying at least one multipath transmission delay spread

that is greater than a guard interval.

(original)  The method as recited in Claim 1, wherein said reverse

path data signal includes identifiable training data.

(original)  The method as recited in Claim 9, further comprising:
comparing said received identifiable training data to a local
version of said training data to identify said at least one multipath

transmission delay within said reverse path data signal.

(original)  The method as recited in Claim 3, wherein modifying
said forward path data signal based on at least one forward path
pre-equalization parameter further includes:

‘ selectively inverting and applying a measured channel
response to said forward path data signal to significantly reduce
subsequent induced deleterious channel response changes to said
modified forward path data signal during transmission over said at

least one forward transmission path.
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12.

13.

14.

15.

(original)  The method as recited in Claim 3, wherein said at least
one reverse transmission path is substantially reciprocal to said at

least one forward transmission path.

(currently amended) The method as recited in Claim 1,
wherein identifying said at least one multipath transmission delay,
determining said at least one forward path pre-equalization
parameter, and modifying said forward path data signal are

performed by a first transmitting device.

(currently amended) The method as recited in Claim 13,
wherein said first transmitting device includes a base station device
that is operatively configurable for use in a wireless communication

system,

(currently amended) The method as recited in Claim 13,
further comprising:

using at least one first transmitting device receive antenna
operatively coupled to said first transmitting device to receive said
reverse path data signal over at least one reverse transmission path

from a-second the receiving device.
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(currently amended) The method as recited in Claim 15,
wherein said secend receiving device includes a customer premise
equipment (CPE) device that is operatively configurable for use in a

wireless communication system.

(original)  The method as recited in Claim 16, wherein said CPE
device includes at least one device selected from a group of devices
comprising a computer, a portable computer, a personal digital

assistant (PDA), and a mobile communication device.

(currently amended) The method as recited in Claim 15,
wherein said at least one first transmitting device receive antenna
includes at least one type of antenna selected from a group of

suitable types of antennas comprising at least one omnidirectional
type of antenna, at least one beam type of antenna, at least one

phased array type of antenna, and at least one adaptive antenna,
(currently amended) The method as recited in Claim 15,

wherein said first transmitting device is operatively coupled to a

plurality of first device receive antennas,

8 MNI-0001US Mo}

IPR2024-00314

Petitioners’ Exhibit 1002

Page 000139



JUN 13 2086 15:52 FR 09

10

11

17

18

1%

20

21

22

23

24

25

lco®haves
PAGE 11/42* RCVD AT 6/13/2006 6:42:10 PM [Easten Daylight Time] * SVR:USPTO-EF

20.

21

22.

(currently amended) The method as recited in Claim 13,
further comprising;

receiving said reverse path data signal over at least one
reverse transmission path; and

causing said firs¢ transmitting device to post equalize at least

a portion of said received reverse path signal.

(currently amended) The method as recited in Claim 15,
wherein determining said at least one forward path pre-equalization
parameter based on said at least onec transmission delay further
includes:

determining at lcast one angle of arrival of said reverse path
data signal with respect to said at least on¢ first transmitting device

receive antenna.

(currently amended) The method as recited in Claim 15,
further comprising;:

using at least one seeend receiving device transmit antenna
operatively coupled to said seeend receiving device and configured
to transmit said reverse path data signal over said at least one reverse

transmission path to said fisst transmitting device.
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23.

24.

25.

26.

(currently amended) The method as recited in Claim 22,
wherein a plurality of secend receiving device transmit antennas are
operatively coupled to said seeend receiving device and configured
to transmit said reverse path data signal over said at least one reverse

transmission path to said first transmitting device.

(currently amended) The method as recited in Claim 22,
further comprising:

causing said seeond receiving device to transmit at least two
reverse path data signals over said at least one reverse transmission

path to said first transmitting device.

(original) The method as recited in Claim 24, wherein said at
least two reverse path data signals include Orthogonal Frequency-

Division Multiple Access (OFDMA) data.

(currently amended) The method as recited in Claim 22,
further comprising:

causing said seeend receiving device to transmit said reverse
path data signal over said at least one reverse transmission path to

said first transmitting device at a bit rate less than about 6 Mbps.
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27.

28.

29.
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(currently amended) The method as recited in Claim 22,
further comprising:

causing said seeond receiving device to transmit
corresponding seeend recciving device transmission power level
information to said first transmitting device; and

causing said first transmitting device to adjust at least one
transmission power level associated with said forward path data
signal based on said secend receiving device transmission power

level information.

(currently amended) The method as recited in Claim 13,
further comprising;:

using at least one first transmitting device transmit antenna
operatively coupled to said st transmitting device to transmit said
modified forward path data signal over at least one forward

transmission path to a seeerd receiving device.

(currently amended) The method as recited in Claim 28,
wherein said at least one first transmitting device transmit antenna is
operatively configurable to provide transmission diversity when

transmitting said modified forward path data signal.
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31.

32.

33.
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(currently amended) The- method as recited in Claim 28,
wherein said at least one first transmitting device transmit antenna is
operatively configurable to provide spatial division transmission

when transmitting said modified forward path data signal.

(currently amended) The method as recited in Claim 28,
wherein said at least one first transmitting device transmit antenna
includes at least one type of antenna selected from a group of
suitable types of antennas comprising at least one omnidirectional
type of antenna, at least one beam type of antenna, at least one

phased array type of antenna, and at least one adaptive antenna.

(currently amended) The method as recited in Claim 28,
further comprising:

setting at least one antenna pointing parameter associated
with said at least one fisst transmiiting device transmit antenna based

on said at least one forward path pre-equalization parameter.

(currently amended) The method as recited in Claim 28,
further comprising:

setting at least one phased array antenna transmission
directing parameter associated with said at least one $irst
transmitting device transmit antenna based on said at least one

forward path pre-equalization parameter.
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34.
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36.

37

(currently amended) The method as recited in Claim 28,

further comprising; '
selectively transmitting said modified forward path data

signal at one angle with respect to said first transmitting device

transmit antenna.

(currently amended) The method as recited in Claim 28,
further comprising:

selecting said at least one first transmitting device transmit
antenna from a plurality of fiest transmitting device transmit
antennas that are each operatively coupled to said fiest transmitting

device.

(currently amended) The method as recited in Claim 35,
further comprising:
selectively transmitting a plurality of beams using two or

more first transmitting device transmit antennas.

(currently amended) The method as recited in Claim 36,
wherein each of said transmitted plurality of beams is selectively
adjusted in phase and amplitude to reduce multipath affects when

received by said seeend receiving device.
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(currently amended) The method as recited in Claim 28,
further comprising:

using at least one secomd receiving device receive antenna
operatively coupled to said seeend receiving device and configured
to receive said modified forward path data signal over said at least

one forward transmission path from said fisst transmitting device.

(currently amended) The method as recited in Claim 38,
wherein a plurality of secend receiving device receive antennas are
operatively coupled to said second receiving device and configured
to receive said modified forward path data signal over said at least

one forward transmission path from said first transmitting device.

(original)  The method as recited in Claim 1, wherein determining
said at least one forward path pre-equalization parameter based on
said at least one transmission delay further includes:

iteratively selectively identifying different forward path
pre-equalization parameters over time to operatively identify and
subsequently ignore aliased multipath delays within said reverse

path data signal.
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(original)  The method as recited in Claim 1, wherein determining
said at least one forward path pre-equalization parameter based on
said at least one transmission delay further includes:

sub-band equalizing said forward path data signal using

corresponding frequency domain reverse path data.

(original)  The method as recited in Claim 1, wherein modifying
said forward path data signal based on said at least one forward path
pre-equalization parameter further includes:

selectively setting different transmission power levels for at
least two Orthogonal Frequency Division Multiplexing (OFDM)
tones in said forward path data signal based on said at least one

forward path pre-equalization parameter.

(original) A system comprising:

a first device operatively configurable to connect to at least a
second device over a wireless communication path, said first device
having logic that is configured to detect a multipath transmission
delay in at least one reverse path data signal transmitted by said
second device, determine at least onc forward path pre-equalization
parameter based on said detected multipath transmission delay, and
pre-equalize a forward path data signal that is to be transmitted to
said second device based on said at least one forward path

pre-equalization parameter.
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(original)  The system as recited in Claim 43, wherein said first
device further comprising:

at least one first device antenna; and

at least one transceiver operatively coupled to said at least
one first device antenna and said logic, said at least one transceiver
being configurable to reccive said reverse path data signal over at
least one reverse transmission path using said at least one first device
antenna and provide said reverse path data signal to said logic, and
transmit said modified forward path data signal from said logic over

at least one forward transmission path.

(original) The system as recited in Claim 43, wherein said

reverse path data signal includes at least one type of data selected -

from a group of different types of data comprising Orthogonal
Frequency Division Multiplexing (OFDM) data and Quadrature
Phase Shift Keying (QPSK) data.

(original) The system as recited in Claim 43, wherein said
modified forward path data signal includes at least one type of data
selected from a group of different types of data comprising
Orthogonal Frequency Division Multiplexing (OFDM) data and
Quadrature Phase Shift Keying (QPSK) data.
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(original) The system as recited in Claim 46, wherein said
modified forward path data signal includes sub-carrier pre-equalized

OFDM data.

(original)  The system as recited in Claim 47, wherein said logic
is further configured to produce corresponding Quadrature Phase
Shift Keying (QPSK) modulation values based on said sub-carrier
pre-equalized OFDM data.

(original)  The system as recited in Claim 45, wherein said logic
detects said multipath transmission delay by identifying at least one
multipath transmission delay spread that is greater than a guard

interval.

(original)  The system as recited in Claim 43, wherein said

reverse path data signal includes identifiable training data.

(original)  The system as recited in Claim 50, wherein said logic
is further configured to compare said received identifiable training
data to a non-multipath delayed version of said training data to

detect said multipath transmission delay.
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(original)  The system as recited in Claim 44, wherein said logic
is configured to selectively invert and apply a measured channel
response to said forward path data signal to significantly reduce
subsequent induced deleterious channel response changes to said
modified forward path data signal during transmission over said at

least one forward transmission path.

(original)  The system as recited in Claim 44, wherein said at
least one reverse transmission path is substantially reciprocal to said

at least one forward transmission path.

(original)  The system as recited in Claim 43, wherein said first
device includes a base station device that is operatively configurable

for use in a wireless communication system.

(original)  The system as recited in Claim 44, further comprising:
said second device, in the form of a customer premise
equipment (CPE) device that is operatively configurable for use in a

wireless communication system.

(original)  The system as recited in Claim 55, wherein said CPE
device includes at least one device selected from a group of devices
comprising a computer, a portable computer, a personal digital

assistant (PDA), and a mobile communication device.
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(original)  The system as recited in Claim 44, wherein said first
device is operatively coupled to a plurality of first device receive

antennas,

(original)  The system as recited in Claim 44, wherein said logic
is configured to post-equalize at least a portion of said received

reverse path signal.

(original)  The system as recited in Claim 44, wherein said logic
is further configured to determine at least one angle of arrival of said
reverse path data signal with respect to said at least one first device

antenna.

(original) The system as recited in Claim 55, wherein said
second device includes at least one second device antenna that is
operatively configurable to transmit said reverse path data signal
over said at Jeast one reverse transmission path to said first device
and receive said transmitted modified forward path data signal from

said first device over said at least one forward transmission path.

(original) The system as recited in Claim 60, wherein said
second device includes a plurality of second device antennas that are

operatively configurable to transmit said reverse path data signal

over said at least one reverse transmission path to said first device.
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(original) The system as recited in Claim 60, wherein said
second device is configurable to transmit at least two reverse path
data signals over said at least one reverse transmission path to said

first device.

(original) The system as recited in Claim 62, wherein said at
least two reverse path data signals include Orthogonal Frequency-

Division Multiple Access (OFDMA) data.

(original) The system as recited in Claim 60, wherein said
second device is configurable to transmit said reverse path data
signal over said at least one reverse transmission path to said first

device at a bit rate less than about 6 Mbps.

(original)  The system as recited in Claim 60, whercin said
second device is configurable to transmit corresponding second
device transmission power level information to said first device, and
said first device is further configurable to adjust at least one
transmission power level associated with said forward path data
signal based on said second device transmission power level

information.
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(original)  The system as recited in Claim 44, wherein gaid at
least one first device antenna is operatively configurable to provide

transmission diversity when transmitting said modified forward path

data signal.

(original)  The system as recited in Claim 44, wherein said at
least one first device antenna is operatively configurable to provide
spatial division transmission when transmitting said modified

forward path data signal.

(original)  The system as recited in Claim 44, wherein said at
least one first device antenna includes at least one first device

transmit antenna and at least one first device receive antenna.

(original)  The system as recited in Claim 68, wherein said at
least one first device transmit antenna includes at lcast one type of
antenna  selected from a group of suitable types of antennas
comprising at least one omnidirectional type of antenna, at least one
beam type of antenna, at least onc phased array type of antenna, and

at least one adaptive antenna.
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(original) The system as recited in Claim 68, wherein said at
least one first device receive antenna includes at least one type of
antenna Sselected from a group of suitable types of antennas
comprising at least one omnidirectional type of antenna, at least one
beam type of antenna, at least one phased array type of antenna, and

at least one adaptive antenna.

(original)  The system as recited in Claim 68, wherein said logic
is further configured to establish at least one antenna pointing
parameter associated with said at least one first device transmit
antenna based on said at least one forward path pre-equalization

parameter,

(original)  The system as recited in Claim 68, wherein said logic
is further configured to establish at least one phased array antenna
transmission directing parameter associated with said at least one
first device transmit antenna based on said at least one forward path

pre-equalization parameter.

(original)  The system as recited in Claim 68, wherein said logic
is further configurable to cause said at lcast one transceiver to
selectively transmit sajd modified forward path data signal at one

angle with respect to said at least one first device transmit antenna.
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(original)  The system as recited in Claim 68, wherein said logic
is further configurable to cause said at least one transceiver to select
said at least one first device transmit antenna from a plurality of first
device transmit antennas that are each operatively coupled to said

first device.

(original)  The system as recited in Claim 74, wherein said logic
is further configurable to cause said at least one transceiver to
selectively transmit a plurality of beams using two or more first

device transmit antennas.

(original)  The system as recited in Claim 75, wherein each of
said transmitted plurality of beams is selectively adjusted in phase
and amplitude to reduce multipath affects when received by said

second device.
(original) The system as recited in Claim 60, wherein said at

least one second device antenna includes at least one second device

transmit antenna and at least one second device receive antenna.
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78.

79.

80.

81.

lee@hayes

(original) The systerm as recited in Claim 77, wherein said
second device includes a plurality of second device receive antennas
that are configurable to receive said transmitted modified forward
path data signal over said at lcast one forward transmission path

from said first device.

(original)  The system as recited in Claim 43, wherein said logic
is further configurable to iteratively selectively test different forward
path pre-equalization parameters over time such that aliased

multipath delays within said reverse path data signal are identifiable.

(original)  The system as recited in Claim 43, wherein said logic
is configured to provide sub-band equalizing of said forward path

data signal using corresponding frequency domain reverse path data.

(original)  The system as recited in Claim 43, wherein said logic
is further configurable to cause said transceiver to selectively
establish different transmission power levels for at least two
Orthogonal Frequency Division Multiplexing (OFDM) tones in said
forward path data signal based on said at least one forward path pre-

equalization parameter.
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82.

83.

(original)  An apparatus comprising:

an Orthogonal Frequency Division Multiplexing (OFDM)
processor configured to receive coded data and output corresponding
OFDM data;

a pre-cqualizer operatively coupled to said OFDM processor
and configured to receive said OFDM data and output pre-equalized
OFDM data based on gathered reverse link data;

at least one antenna; and

a transceiver operatively coupled to said pre-equalizer and
said at least one antenna, said transceiver being configured to receive
said pre-equalized OFDM data from said pre-equalizer and apply a
corresponding transmittable forward link data signal to said at least

one antenna.

(original) The apparatus as recited in Claim 82, wherein said
transceiver is configurable to receive a transmitted reverse link data
signal using said at least one antenna and output corresponding
reverse link data, and further comprising:

reverse link logic operatively coupled to said at least one
antenna and said operatively coupled to said at least one first device
antenna, said reverse link logic being configured to detect at least
one multipath induced delay in said reverse link data and provide

associated said gathered reverse link data to said pre-equalizer.
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84.

8s.

86,

87.

88.

(original)  The apparatus as recited in Claim 82, wherein said
pre-equalized OFDM data includes sub-carrier pre-equalized OFDM

data.

(original) The apparatus as recited in Claim 82, wherein said
reverse link logic detects said at least one multipath induced delay
by identifying at least one transmission delay spread that is greater

than a guard interval.

(original)  The apparatus as recited in Claim 83, wherein said

reverse link data signal includes identifiable training data.

(original)  The apparatus as recited in Claim 86, wherein said
reverse link logic is further configured to compare said received
identifiable training data to a non-delayed version of said training

data to detect said at least one transmission delay.
(originnl) The apparatus as recited in Claim 83, wherein said

pre-equalizer is configured to selectively invert and apply a

measured channel response to said OFDM data.
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89.

90.

91.

92'

93.

(original)  The apparatus as recited in Claim 83, wherein a
reverse transmission path carrying said transmitted reverse link data
signal towards said antenna is at least substantially reciprocal to a
forward transmission path carrying said transmittable forward link

data signal away from said at least one antenna.

(original)  The apparatus as recited in Claim 82, wherein said
apparatus includes a base station device suitable for use in a wireless

communication system.

(original)  The apparatus as recited in Claim 82, wherein said at
least one antenna is operatively configurable to provide transmission

diversity.

(original)  The apparatus as recited in Claim 82, wherein said at
least one antenna is operatively configurable to provide spatial

division.

(original)  The apparatus as recited in Claim 82, wherein said at
least one antenna includes at least one transmit antenna and at least

one receive antenna.
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94, (original) The apparatus as recited in Claim 93, wherein said at
least one transmit antenna includes at least one type of antenna
selected from a group of suitable types of antennas comprising at
least one omnidirectional type of antenna, at least one beam type of
antenna, at least one phased array type of antenna, and at least one

adaptive antenna.

95. (original)  The apparatus as recited in Claim 93, wherein said at
least one receive antenna includes at least one type of antenna
selected from a group of suitable types of antennas comprising at
least one omnidirectional type of antenna, at least one beam type of
antenna, at least one phased array type of antenna, and at least one

adaptive antenna.
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REMARKS
Applicant respectfully requests reconsideration and allowance of the
subject application. Claims 1-95 are pending, of which claims 1, 13-16, 18-24,

and 26-39 have been amended.

35 U.S.C. §103 Claim Rejections
A. Claims 1, 13-15, 22-25, 28, 43, and 54 are rejected under 35 U.S.C.

§103(a) for obviousness over U.S. Patent No. 6,870,515 to Kitchener et al.
(hereinafter, “Kitchener”), in view of U.S. Patent Publication No. 2003/0058929
to Cox et al. (hereinafter, “Cox™) (Office Action p.2).

B. Claims 2-3, 16-17, 44, 55-57, 60-62, 68, and 77-78 are rejected
under 35 U.S.C. §103(a) for obviousness over Kitchener in view of Cox, and
further in view of U.S. Patent Publication No. 2002/0089927 to Fischer et al.
(hereinafter, “Fischer™) (Office Action p.4).

C. Claims 4, 25, 45, and 63 are rejected under 35 U.S.C. §103(a) for
obviousness over Kitchener in view of Cox, and further in view of U.S. Patent
Publication No. 2002/0065047 to Moose (hereinafter, “Moose”) (Office Action
p.7).

D. Claims 5-6 and 46-47 are rejected under 35 U.S.C. §103(a) for
obviousness over Kitchener in view of Cox, and further in view of U.S. Patent No.
6,377,819 to Gesbert (hereinafter, “Gesbert”) (Office Action p.8).

E. Claims 7 and 48 are rejected under 35 U.S.C. §103(a) for

obviousness over Kitchener in view of Cox and Gesbert, and further in view of
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U.S. Patent Publication No. 2002/0165626 to Hammons, Jr. et al. (hereinafter,
“Hammons”) (Office Action p.9).

F. Claims 8 and 49 are rejected under 35 U.S.C. §103(a) for
obviousness over Kitchener in view of Cox, and further in view of U.S. Patent No.
6,912,247 to Miyashita et al. (hereinafter, “Miyashita”) (Qffice Action p.10).

G. Claims 9 and 50 are rejected under 35 U.S.C. §103(a) for
obviousness over Kitchener in view of Cox, and further in view of U.S. Patent No.
5,930,267 to Daneshrad et al. (hereinafter, “Daneshrad”) (Office Action p.11).

H. Claims 10 and 51 are rejected under 35 U.S.C. §103(2) for
obviousness over Kitchener in view of Cox and Daneshrad, and further in view of
U.S. Patent No. 6,052,412 to Ruether et al. (hereinafter, “Ruether™) (Office Action
p-11).

L Claims 11 and 52 are rejected under 35 U.S.C. §103(a) for
obviousness over Kitchener in view of Cox and Fischer, and further in view of
U.S. Patent No. 6,665,308 to Rakib et al. (hereinafter, *“Rakib™) (Office Action
p.12).

AR Claims 12, 53, and 67 are rejected under 35 U.S.C. §103(a) for
obviousness over Kitchener in view of Cox and Fischer, and further in yiew of
U.S. Patent No. 5,648,955 to Jensen et al. (hereinafter, “Jensen”) (Qffice Action
p.13).

K. Claim 58 is rejected under 35 U.S.C, §103(a) for obviousness over
Kitchener in view of Cox and Fischer, and further in view of U.S. Patent No.

6,741,643 to McGibney (hereinafter, “McGiboey”) (Office Action p.14).
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L. Claims 59, 69-70, and 73 are rejected under 35 U.8.C. §103(a) for
obviousness over Kitchener in view of Cox and Fischer, and further in view of
U.S. Patent Publication No. 2005/0143132 to Proctor, Jr. et al. (hereinafter,
“Proctor”) (Qffice Action p.15).

M. Claims 65-66 are rejected under 35 U.S.C. §103(a) for obviousness
over Kitchener in view of Cox and Fischer, and further in view of U.S. Patent
Publication No. 2005/0207334 to Hadad (hereinafter, “Hadad™) (Office Action
p.17).

N. Claim 71 is rejected under 35 U.8.C. §103(a) for obviousness over
Kitchener in view of Cox and Fischer, and further in view of U.S. Patent
Publication No. 2002/0009058 to Kelly et al. (hereinafter, “Kelly™) (Office Action
p.18).

Q. Claim 72 is rejected under 35 U.S.C, -§103(a) for obviousness over
Kitchener in view of Cox and Fischer, and further in view of U.S. Patent No.
6,023,242 to Dixon (hereinafter, “Dixon”) (Office Action p.19).

P, Claims 74-76 are rejected under 35 U.S.C. §103(a) for obviousness
over Kitchener in view of Cox and Fischer, and further iﬁ view of U.S. Patent
Publication No. 6,804,312 to Win et al. (hereinafter, “Win”) (Office Action p.19).

Q. Claims 40 and 79 are rejected under 35 U.S.C. §103(a) for
obviousness over Kitchener in view of Cox, and further in view of U.S. Patent No.
6,314,147 to Liang et al. (hereinafter, “Liang”) (Office Action p.20).

R. Claims 41 and 80 are rejected under 35 U.S.C. §103(a) for
obviousness over Kitchener in view of Cox, and further in view of US Patent No.

6,868,377 to Laroche (hereinafter, “Laroche’) (Office Action p.21).
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S. Claims 42 and 81 are rejected under 35 U.S.C. §103(a) for
obviousness over Kitchener in view of Cox, and further in view of U.S. Patent
Publication No. 2002/0191540 to Fujii et al. (hereinafter, “Fujii”’) (Office Action
p.22).

T.  Claim 20 is rejected under 35 U.S.C, §103(a) for obviousness over
Kitchener in view of Cox, and further in view of McGibney (Office Action p.23).

u. Claims 18, 21, 31, and 34 are rejected under 35 U.S.C. §103(a) for
obviousness over Kitchener in view of Cox, and further in view of Proctor (Office
Action p.23).

V. Claim 26 is rejected under 35 U.S.C. §103(a) for obviousness over
Kitchener in view of Cox, and further in view of Hammons (Office Action p.24).

W. Claims 27 and 29 are rejected under 35 U.S.C. §103(a) for
obviousness over Kitchener in view of Cox, and further in view of Hadad (Office
Action p.24).

X. Claim 30 is rejected under 35 U.S.C. §103(a) for obviousness over
Kitchener in view of Cox, and further in view of Jensen (Office Action p.24).

Y. Claim 32 is rejected under 35 U.S.C. §103(a) for obviousness over
Kitchener in view of Cox, and further in view of Kelly (Office Action p.24).

Z. Claim 33 is rejected under 35 U.S.C, §103(a) for obviousness over
Kitchener in view of Cox, and further in view of Dixon (Qffice Action p.25).

Z1. Claims 35-39 are rejected under 35 U.S.C, §103(a) for obviousness
over Kitchener in view of Cox, and further in view of Win (Office Action p.25).

Z2. Claim 82 is rejected under 35 U.S.C. §103(a) for obviousness over

| U.S. Patent Publication No. 2002/0085118 to Harris et al. (hereinafter, “Harris™) in
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view of U.S. Patent No. 6,031,866 to Oler et al. (hereinafter, “Oler”) (Office
Action p.25).

Z3. Claims 83 and 90 are rejected under 35 U.S.C. §103(a) for
obviousness over Harris in view of Oler, and further in view of Cox (Office Action
p.26).

Z4. Claim 84 is rejected under 35 U.S.C. §103(2) for obviousness over
Harris in view of Oler, and further in view of Gesbert (Office Action p.27).

Z5. Claim 85 is rejected under 35 U.S.C. §103(a) for obviousness over
Harris in view of Oler, and further in view of Miyashita (Qffice Action p.27).

Z6. Claim 86 is rejected under 35 U.S.C. §103(a) for obviousness over
Harris in view of Oler, and further in view of Daneshrad (Office Action p.27).

Z7. Claim 84 is rejected under 35 U.S.C. §103(a) for obviousness over
Harris in view of Oler, and further in view of Miyashita (Office Action p.27).

Z8, Claim 87 is rejected under 35 U.S.C. §103(a) for obviousness over
Harris in view of Oler, and further in view of Ruether (Office Action p.27).

Z29. Claim 88 is rejected under 35 U.S.C. §103(a) for obviousness over
Harris in view of Oler, and further in view of Ralob (Office Action p.28).

Z10. Claims 89 and 92 ar¢ rejected under 35 U.S.C. §103(a) for
obviousness over Harris in view of Oler, and further in view of Jensen (Office
Action p.28).

Z12, Claim 91 is rejected under 35 U.S.C. §103(a) for obviousness over
Harris in view of Oler, and further in view of Haded (Office Action p.28).

Z13. Claim 93 is rejected under 35 U.S.C. §103(a) for obviousness over

Harris in view of Oler, and further in view of Kitchener (Office Action p.28).
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Z14. Claims 94-95 are rejected under 35 U.S.C. §103(a) for obviousness
over Harris in view of Oler, and further in view of Proctor (Qffice Action p.28)..

Applicant respectfully traverses the rejections.

The Office rejects independent claims 1 and 43 together over the
Kitchener-Cox combination (Qffice Action p.2 s 4-7; p.3 Y11). Kitchener is only
cited for a first device connected to a second device over a wireless
communication path (Office Action p.2; Kitchener col.1, lines 17-21; Fig. 1). As
the Office recognizes, Kitchener does not disclose detecting multipath delay and

adjusting for the delay (Office Action p.2).

Claim 43 recites a system comprising a first device operatively
configurable to:

connect to at least a second device over a wireless communication path,
said first device having logic that is configured to detect a multipath transmission
delay in at least one reverse path data signal transmitted by said second device,

determine at least one forward path pre-equalization parameter based on
said detected multipath transmission delay, and

pre-cqualize a forward path data signal that is to be transmitted to said

second device based on said at least one forward path pre-equalization parameter.
The Office cites to Cox {[0029] for equalizer parameters that are developed

based on time delays in a transmitted signal and applied to the equalizer (Office
Action pp.2-3 §6). The Office relies entirely on Cox §[0029] as a basis to reject all
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of the features recited in claim 43, other than Kitchener for “a first device
opcratively configurable to connect to at least a second device over a wireless
communication path®, as recited in claim 43,

Applicant disagrees because Cox is clearly directed to only a receiver
device as stated in the title for an Adaptive Wireless Communication Receiver and
“for adaptive processing in a communication system receiver” (Cox, Abstract).
Cox describes that an equalizer controller and a signal properties evaluation
module develop equalizer operating parameters by which an equalizer in the
receiver is configured to compensate for time delays introduced in a signal
transmitted over a wireless medium (Cox [0029]; Fig. 4). The signal properties
are evaluated to determine whether the equalizer can enter a power saving mode
when an incoming signal does not need equalization to conserve power, such as in
a receiver that operates on batterics (Cox Abstract; §[0082; Fig. 4).

Contrary to only the receiver device in Cox that includes the components
for signal property evaluation, Applicant describes and claims that it is the first
device (i.e., transmitting device) which has the “logic that is configured to detect a
multipath transmission delay in at least one reverse path data signal transmitted by
said second device” (i.e., the receiving device), as described in claim 43. Further,
the first device (i.e., transmitting device) determines the path pre-equalization
parameter, and pre-equalizes the forward path data signal “that is to be transmitted
to said second device based on said at least one forward path pre-equalization
parameter”, as recited in claim 43,

Cox describes only a receiving device that equalizes a received signal,

whereas Applicant describes and claims that a transmitting device detects a
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multipath transmission delay in a reverse path data signal, determines a forward
path pre-equalization parameter, and pre-equalizes a forward path data signal that
is to be transmitted.

The Office also contends that it would have been obvious to modify the
system of Kitchener (a first device connected to a second device over a wireless
communication path) to develop equalizer parameters based on multipath delay as
taught by Cox. Applicant disagrees that the Kitchener-Cox combination provides
a basis to reject the combination of features recited in independent claims ] and 43
because modifying a receiving device in Kitchener as described by Cox does not
suggest a transmitting device that detects a multipath transmission delay in a
reverse path data signal, determines a forward path pre-equalization parameter,
and pre-equalizes a forward path data signal that is to be transmitted, as recited in
claim 43.

Accordingly, ¢laim 43 along with dependent claims 44-81 are allowable
over the Kitchener-Cox combination for at least these reasons and Applicant

requests that the §103 rejection be withdrawn.

Claims 44-81 are allowable by virtue of their dependency upon claim 43
(either directly or indirectly) and the §103 rejections should be withdrawn.
Additionally, some or all of claims 44-81 are allowable over the Kitchener-Cox
combination for independent reasons, and are allowable over the additional
combinations of references described above in the rejections A-S because the
additional references do not address the deficiencies of Kitchener and/or Cox as

described above in the response to the rejection of claim 43,
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Claim 1 recites a method comprising:

identifying at least one multipath transmission delay within a reverse
path data signal received from a receiving device;

determining at least one forward path pre-equalization parameter
based on said at least one transmission delay; and

modifying a forward path data signal that is to be transmitted to the
receiving device based on said at least one forward path pre-equalization

parameter.

As described above in response to the rejection of claim 43, Kitchener
and/or Cox do not teach or suggest the combination of features recited in claim 1.
Specifically, Cox is only directed to a receiving device that equalizes a received
signal and/or conserves power in the receiving device, whereas Applicant
describes and claims identifying a multipath transmission delay within a reverse
path data signal received from a receiving device, determining a forward path
pre-equalization parameter, and modifying a forward path data signal that is to be
transmitted to the receiving device, as recited in claim 1.

Accordingly, claim 1 along with dependent claims 2-42 are allowable over
the Kitchener-Cox combination for at least these rcasdns and Applicant requests

that the §103 rejection be withdrawn.,

Claims 2-42 are allowable by virtue of their dependency upon claim 1

(either directly or indirectly) and the §103 rejections should be withdrawn.
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Additionally, some or all of claims 2-42 are allowable over the Kitchener-Cox
combination for independent reasons, and are allowable over the additional
combinations of references described above in the rejections A-J and Q-Z1
because the additional references do not address the deficiencies of Kitchener

and/or Cox as described above in the response to the rejections of claims 1 and 43.

Claim 82 recites an apparatus comprising:
an Orthogonal Frequency Division Multiplexing (OFDM) processor

configured to receive coded data and output corresponding OFDM data;

a pre-equalizer operatively coupled to said OFDM processor and
configured to receive said OFDM data and output pre-equalized OFDM
data based on gathered reverse link data;

at least one antenna; and

a transceiver operatively coupled to said pre-equalizer and said at
least one antenna, said transceiver being configured to receive said
pre-cqualized OFDM data from said pre-equalizer and apply a
corresponding transmittable forward link data signal to said at least one

antenna.

The Office rejects independent claim 82 over the Harris-Oler combination

(Office Action p.25 s 160-164). However, Harris and/or Oler do not teach or

suggest the combination of features recited in claim 82, such as OFDM data that is

pre~equalized based on gathered reverse link data.
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The Office cites to Harris s [0018] and [0028] for an OFDM processor that
receives coded data and outputs corresponding OFDM data to be transmitted, and
a pre-equalizer coupled to the OFDM processor to reccive the OFDM data and
output pre-equalized OFDM data based on gathered reverse link data (Office
Action p.25). Applicant disagrees because there is no indication in the cited s of
Harris that the OFDM data is pre-equalized based on gathered reverse link data, as
recited in claim 82.

Harris only describes “the use of the pre-equalization of the OFDM signal
at the transmitter” for NTSC signal suppression q[0018], and that a “receiver
further includes a decoder that decodes the single binary data stream according to
forward error correction coding included in the binary data stream” [0028].
Again, there is no indication in Harris that OFDM data is pre-equalized based on
gathered reverse link data, as recited in claim 82.

The Office recognizes that Harris does not describe an antenna, and cites to
Oler col.5, lines 12-32 and Fig. 1 for an antenna and a transceiver (Office
Action p.26). However, there is no indication in the cited section of Oler that the
transceiver receives pre-equalized OFDM data from a pre-equalizer, as recited in
claim 82. Additionally, Applicant disagrees that Oler would be combined with
Harris because the references are “in the same field of endeavor” as the Office
contends (Office Action p.26 7163). Harris is directed to embedding an OFDM
modulated data signal into a composite video signal (Harris Title), whereas Qler is
directed to a duplex decision feedback equalization system (OQler Title). There is

no motivation to combine Oler with Harris to reject the features of claim 82,
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Accordingly, claim 82 along with dependent claims 83-95 are allowabie
over the Harris-Oler combination for at least these reasons and Applicant requests

that the §103 rejection be withdrawn.

Claims 83-95 are allowable by virtue of their dependency upon claim 82
(either directly or indirectly) and the §103 rejections should be withdrawn.
Additionally, some or all of claims 83-95 are allowable over the Harris-Oler
combination for independent reasons, and are allowable over the additional
combinations of references described above in the rejections Z3-Z14 because the
additional references do not address the deficiencies of Harris and/or Oler as

described above in the response to the rejection of claim 82.

Conclusion

Pending claims 1-95 are in condition for allowance and Applicant
respectfuliy requests issuance of the subject application. If any issues remain that
preclude issuance of the application, the Examiner is urged to contact the

undersigned attorney before issuing a subsequent Action.

Respectfully Submitted,

Dated: )ugg \3 20, By:%

Pavid A. Morasch
Lee & Hayes, PLLC
Reg. No. 42,905
(509) 324-9256 x 210
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Application No. 0/ Applicant(s)

10/131,864 CRILLY, WILLIAM J.
Office Action Summary Examiner A Unit
Caroline Angelo 2637

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY 1S SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication,
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.8.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

N Responsive to communication(s) filed on 25 April 2005.
2a)["] This action is FINAL. 2b)[X] This action is non-final.
3)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 0.G. 213.

Disposition of Claims

4)[X Claim(s) 1-95 is/are pending in the application.

4a) Of the above claim(s) _____is/are withdrawn from consideration.
5[] Claim(s) is/are allowed.
6)X Claim(s) 1-95 isfare rejected.
7)[J Claim(s) _____is/are objected to.
8)[] Claim(s) ____ are subject to restriction and/or election requirement.

Application Papers

9)[[] The specification is objected to by the Examiner.
10)[X The drawing(s) filed on 25 April 2005 is/are: a)lX] accepted or b)[ ] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
1)[_] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

2)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)[JAIl b)[] Some * ¢)[] None of:
1.[] Certified copies of the priority documents have been received.
2.0 Certified copies of the priority documents have been received in Application No. ______
3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) & Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)
2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. o
3) ] information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5) (] Notice of Informal Patent Application (PTO-152)
Paper No(s)/Mail Date 6) (] other:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 7-05) Office Action Summary Part of Paper No./Mail Date 12022005
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Application/Control Number: 10/131,864 Page 2
Art Unit: 2637

DETAILED ACTION
Drawings
1. The drawings filed on April 25, 2002 are accepted.
Claim Rejections - 35 USC § 103
2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

3. Claims 1, 13-15, 22-25, 28, 43, and 54 are rejected under 35 U.S.C. 103(a) as
being unpatentable over Kitchener et al. (US 6,870, 515 B2) in view of Cox et al. (US
2003/0058929 A1).

4, Regarding claim 43, Kitchener discloses a system comprising a first device
operatively configured to connect to at least a second device over a wireless

communication path (column 1, lines 17-21 and figure 1).

5. However, Kitchener is silent about detecting multipath delay and adjusting for the
delay.
6. In the same field of endeavor, however, Cox discloses a system comprising said

first device having logic that is configured to detect a multipath transmission delay in at
least one reverse path data signal transmitted by said second device, determine at least
one forward path pre-equalization parameter based on said detected multipath
transmission delay, and pre-equalize a forward path data signal that is to be transmitted

to said second device based on said at least one forward path pre-equalization
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parameter (paragraph 29, equalizer parameters are developed based on time delays in
a transmitted signal and applied to the equalizer).

7. It would have been obvious to one having ordinary skill in the art a the time of the
invention to develop equalizer parameters based on multipath delay as taught by Cox in
the system of Kitchener because Cox compensates for time delays introduced in a
signal transmitted over a wireless medium.

8. As to claim 54, Kitchener is silent about a base station.

9. In the same field of endeavor, however, Cox discloses a system wherein the first
device includes a base station device that is operatively configurable for use in a
wireless communications system (paragraph 44 and figure 1, a base station and mobile
station comprise the communications system).

10. It would have been obvious to one having ordinary skill in the art at the time of
the invention to include a base station as taught by Cox in the system of Kitchener
because Cox compensates for time delays introduced in a signal transmitted over a
wireless medium.

11.  Asto claims 1 and 13, claims 1 and 13 are method claims corresponding to
apparatus claim 1 and recite substantially the same limitations, and therefore are
similarly analyzed as apparatus claim 1 above.

12.  Asto claim 14, claim 14 is a method claim corresponding to apparatus claim 54
and recites substantially the same limitations, and therefore is similarly analyzed as

apparatus claim 54 above.
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13.  Astoclaim 15, claim 15 is a method claim corresponding to apparatus claim 57
and recites substantially the same limitations, and therefore is similarly analyzed as
apparatus claim 57 below.

14.  As to claims 22-25, claims 22-25 are method claims corresponding to apparatus
claims 60-63 and recite substantially the same limitations, and therefore are similarly |
analyzed as apparatus claims 60-63 below.

15.  As to claim 28, claim 28 is a method claim corresponding to apparatus claim 57
and recites substantially the same limitations, and therefore is similarly analyzed as
apparatus claim 57 below.

16.  Claims 2-3, 16-17, 44, 55-57, 60-62, 68, and 77-78 are rejected under 35 U.S.C.
103(a) as being unpatentable over Kitchener in view of Cox and further in view of
Fischer et al. (US 2002/0089927 A1).

17.  Regarding claim 44, Kitchener is silent about a first device antenna.

18. In the same field of endeavor, however, Fischer discloses a device comprising at
least one first device antenna, and at least one transceiver operatively coupled to said
at least one first device antenna and said logic, said at least one transceiver being
configurable to receive said reverse path data signal over at least one reverse
transmission path using at least one first device antenna and provide said reverse path
data signal to said logic, and transmit said modified forward path data signal from said
logic over at least one forward transmission path. (paragraph 43 and figure 1, elements
103, 104, 112, and 113, the transceiver 103 is coupled to logic 112 and 113 and

antenna 104 for transmitting and receiving).
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19. It would have been obvious to one having ordinary skill in the art at the time of
the invention to use an antenna as taught by Fischer in the system of Kitchener
because Fischer implements wireless communication devices that effectively utilize the
wireless medium to establish and maintain successful wireless communications for
many applications.

20.  Asto claim 55, Kitchener discloses a system further comprising said second
device, in the form of a customer premise equipment (CPE) device that is operatively
configurable for use in a wireless communication system (column 11, lines 12-19 and
figure 16, element 161).

21.  Asto claim 56, Kitchener discloses a system wherein said CPE device includes
at least one device selected from a group of devices comprising a computer, a portable
computer, a personal digital assistant (PDA), and a mobile éommunication device
(column 2, lines 43-47, a PDA, mobile phone, or other device is used).

22. Asto claim 57, Kitchener discloses a system wherein said first device is
operatively coupled to a plurality of first device receive antennas (column 1, lines 17-20
and figure 1, elements 12 and 13, a plurality or antennas at the receiver).

23.  Asto claim 60, Kitchener discloses a system wherein said second device
includes at least one second device antenna that is operatively configurable to transmit
said reverse path data signal over said at least one reverse transmission path to said
first device and receive said transmitted modified forward path data signal from said first

device over said at least one forward transmission path (paragraph 43 and figure 1,
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elements 103, 104, 112, and 113, a transceiver 103 is coupled to logic 112 and 113 and
antenna 104 for transmitting and receiving).

24.  Asto claim 61, Kitchener discloses a system wherein said second device
includes a plurality of second device antennas that are operatively configurable to
transmit said reverse path data signal over said at least one reverse transmission path
to said first device (column 1, lines 17-20 and figure 1, elements 10 and 11, a plurality
or antennas at the transmitter).

25.  Asto claim 62, Kitchener discloses a system wherein said second device is
configurable to transmit at least two reverse path data signals over said at least one
reverse transmission path to said first device (column 3, lines 17-20, a plurality of
beams or signals are transmitted).

26. As to claim 68, Kitchener is discloses a system wherein said at least one first
device antenna includes at least one first device transmit antenna and at least one first
device receive antenna (column 3, lines 37-45, a device has transmit and receive
antenna elements).

27. Asto claim 77, Kitchener discloses a system wherein said at least one second
device antenna includes at least one second device transmit antenna and at least one
second device receive antenna (column 3, lines 37-45, a device has transmit and
receive antenna elements).

28. Asto claim 78, Kitchener discloses a system wherein said second device
includes a plurality of second device antennas that are configurable to receive said

transmitted modified forward path data signal over said at least one forward
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transmission path from said first device (column 3, lines 37-45, a device has a plurality
of receive antenna elements).

29.  Asto claims 2-3, claims 2-3 are method claims corresponding to apparatus claim
44 and recite substantially the same limitations, and therefore are similarly analyzed as
apparatus claim 44 above.

30. Asto claims 16-17, claims 16-17 are method claims corresponding to apparatus
claims 55-56 and recite substantially the same limitations, and therefore are similarly
analyzed as apparatus claims 55-56 above.

31. Claims 4, 25, 45, and 63 are rejected under 35 U.S.C. 103(a) as being
unpatentable over Kitchener in view of Cox and further in view of Moose (US
2002/0065047 A1).

32. Regarding claim 45, Kitchener is silent about the type of reverse path data.

33. In the same field of endeavor, however, Moose discloses a system wherein said
reverse path data signal includes at least one type of data selected from a group of
different data types comprising Orthogonal Frequency Division Multiplexing (OFDM)
data and Quadrature Phase Shift Keying (QPSK) data (paragraph 38, OFDM data is
used).

34. It would have been obvious to one having ordinary skill in the art at the time of
the invention to use OFDM or QPSK data as taught by Moose in the system of
Kitchener because Moose readily overcomes signal distortion.

35. Asto claim 63, Kitchener is silent about multiple OFDM data signals.
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36. Inthe same field of endeavor, however, Moose discloses a system wherein said
at least two reverse path data signals include Orthogonal Frequency-Division Multiple
Access (OFDMA) data (paragraph 38, OFDM data is used in multiple signals).

37. It would have been obvious to one having ordinary skill in the art at the time of
the invention to use OFDMA data as taught by Moose in the system of Kitchener
because Moose readily overcomes signal distortion.

38. Asto claim 4, claim 4 is a method claim corresponding to apparatus claim 45 and
recites substantially the same limitations, and therefore is similarly analyzed as
apparatus claim 45 above.

39.  As to claim 25, claim 25 is a method claim corresponding to apparatus claim 63
and recites substantially the same limitations, and therefore is similarly analyzed as
apparatus claim 63 above.

40. Claims 5-6 and 46-47 are rejected under 35 U.S.C. 103(a) as being unpatentable
over Kitchener in view of Cox and further in view of Gesbert et al. (US 6,377,819 B1).
41. Regarding claim 46, Kitchener is silent about the types of data included in the
forward path signal.

42. Inthe same field of endeavor, however, Gesbert discloses a system wherein said
modified forward path data signal includes at least one type of data selected from a
group of different types of data comprising Orthogonal Frequency division Multiplexing
(OFDM) data and Quadrature Phase shift Keying (QPSK) data (column 8, lines 44-47,

OFDM signals are transmitted).
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43. It would have been obvious to one having ordinary skill in the art at the time of
the invention to use OFDM or QPSK data as taught by Gesbert in the system of
Kitchener because Gesbert allows multiple users to share the same time slot, frequency
slot, and code, even in the absence of accurate transmit channel knowledge.

44.  Asto claim 47, Kitchener is silent about including sub-carrier pre-equalized
OFDM data.

45.  In the same field of endeavor, however, Gesbert discloses a system wherein said
modified forward path data signal includes sub-carrier pre-equalized OFDM data
(column 8, lines 44-47, sub-carrier OFDM data is broadcasted).

46. It would have been obvious to one having ordinary skill in the art at the time of
the invention to include sub-carrier pre-equalized OFDM data as taught by Gesbert in
the system of Kitchener because Gesbert allows multiple users to share the same time
slot, frequency slot, and code, even in the absence of accurate transmit channel
knowledge.

47. Asto claims 5-6, claims 5-6 are method claims corresponding to apparatus
claims 46-47 and recite substantially the same limitations, and therefore are similarly
analyzed as apparatus claims 46-47 above.
.48.  Claims 7 and 48 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Kitchener in view of Cox and Gesbert and further in view of Hammons, JR, et al. (US
2002/0165626 A1).

49. Regarding claim 48, Kitchener is silent about producing QPSK values.
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50. Inthe same field of endeavor, however, Hammons discloses a system wherein
said logic is further configured to produce corresponding Quadrature Phase Shift Keying
(QPSK) modulation values based on said sub-carrier pre-equalized OFDM data
(paragraph 104, OFDM with QPSK sub-carrier modulation is utilized).

51. It would have been obvious to one having ordinary skill in the art at the time of
the invention to produce QPSK modulation values as taught by Hammons in the system
of Kitchener because Hammons enhances system reliability and throughput in a
multiple antenna system.

52. Astoclaim 7, claim 7 is a method claim corresponding to apparatus claim 48 and
recites substantially the same limitations, and therefore is similarly analyzed as
apparatus claim 48 above.

53. Claims 8 and 49 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Kitchener in view of Cox and further in view of Miyashita et al. (US 6,912,247 B2).

54. Regarding claim 49, Kitchener is silent about identifying delay.

55. In the same field of endeavor, however, Miyashita discloses a system wherein
said logic detects said multipath transmission delay by identifying at least one multipath
transmission delay spread that is greater than a guard interval (column 7, lines 22-24).
56. It would have been obvious to one having ordinary skill in the art at the time of
the invention to detect delay as taught by Miyashita in the system of Kitchener because
Miyashita removes signal defects and makes it easy to maintain high quality data

transmission.
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57. As to claim 8, claim 8 is a method claim corresponding to apparatus claim 49 and
recites substantially the same limitations, and therefore is similarly analyzed as
apparatus claim 49 above.

58. Claims 9 and 50 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Kitchener in view of Cox and further in view of Daneshrad et al. (US 5,930,267).

59. Regarding claim 50, Kitchener is silent about the use of training data.

60.  In the same field of endeavor, however, Daneshrad discloses a system wherein
said reverse path data signal includes identifiable training data (column 2, lines 52-57,
training data is received).

61. It would have been obvious to one having ordinary skill in the art at the time of
the invention to use training data as taught by Daneshrad in the system of Kitchener
because Daneshrad reduces the total amount of time require to transmit
synchronization information.

62. Asto claim 9, claim 9 is a method claim corresponding to apparatus claim 50 and
recites substantially the same limitations, and therefore is similarly analyzed as
apparatus claim 50 above.

63. Claims 10 and 51 are rejected under 35 U.S.C. 103(a) as being unpatentable
Kitchener in view of Cox and Daneshrad and further in view of Ruether et al. (US
6,052,412).

64. Regarding claim 51, Kitchener is silent about comparing the received training

data to a non-delayed version.
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65. Inthe same field of endeavor, however, Ruether discloses a system wherein said
logic is further configured to compare said received identifiable training data to a non-
multipath delayed version of said training data to detect said multipath transmission
delay (column 8, lines 27-33).

66. It would have been obvious to one having ordinary skill in the art at the time of
the invention to compare the received training data as taught by Ruether in the system
of Kitchener because Ruether is capable of supporting voice, conventional modem, and
PCM modem communications.

67. Astoclaim 10, claim 10 is a method claim corresponding to apparatus claim 51
and recites substantially the same limitations, and therefore is similarly analyzed as
apparatus claim 51 above.

68. Claims 11 and 52 are rejected under 35 U.S.C. 103(a) as being unpatentable
over Kitchener in view of Cox and Fischer and further in view of Rakib et al. (US
6,665,308 B1).

69. Regarding claim 52, Kitchener is silent about inverting and applying a measured-
channel response.

70. In the same field of endeavor, however, Rakib discloses a system wherein said
logic is configured to selectively invert and apply a measured channel response to said
forward path data signal to significantly reduce subsequent induced deleterious channel
response changes to said modified forward path data signal during transmission bver

said at least one forward transmission path (column 8, lines 64-67).
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71. It would have been obvious to one having ordinary skill in the art at the time of
the invention to invert and apply a channel response as taught by Rakib in the system of
Kitchener because Rakib predistorts the transmitted signal so that it arrives undistorted.
72.  Astoclaim 11, claim 11 is a method claim corresponding to apparatus claim 52
and recites substantially the same limitations, and therefore is similarly analyzed as
apparatus claim 52 above.

73. Claims 12, 53, and 67 are rejected under 35 U.S.C. 103(a) as being
unpatentable over Kitchener in view of Cox and Fischer and further in view of Jensen et
al. (US 5,648,955).

74.  Regarding claim 53, Kitchener is silent about the reverse and forward
transmission paths being reciprocal.

75.  In the same field of endeavor, however, Jensen discloses a system wherein said
at least one reverse transmission path is substantially reciprocal to said at least one
forward transmission path (column 11, lines 28-40, paths between the base station and
user station are reciprocal).

76. It would have been obvious to one having ordinary skill in the art at the time of
the invention to utilize reciprocal paths as taught by Jensen in the system of Kitchener
because Jense;n provides a simple and flexible over-air protocol for use with a mobile
telephone system.

77. Regarding claim 67, Kitchener is silent about providing spatial division

transmission.
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78. In the same field of endeavor, however, Jensen discloses a system wherein said
at least one first device antenna is operatively configurable to provide spatial division
transmission when transmitting said modified forward path data signal column 11, lines
34-40, spatial diversity antennas are used at the base station).

79. It would have been obvious to one having ordinary skill in the art at the time of
the invention to provide spatial division transmission as taught by Jensen in the system
of Kitchener because Jensen provides a simple and flexible over-air protocol for use
with a mobile telephone system.

80. Asto claim 12, claim 12 is a method claim corresponding to apparatus claim 53
and recites substantially the same limitations, and therefore is similarly analyzed as
apparatus claim 53 above.

81. Claim 58 is rejected under 35 U.S.C. 103(a) as being unpatentable over
Kitchener in view of Cox and Fischer and further in view of McGibney (US 6,741,643
B1).

82. Regarding claim 58, Kitchener is silent about post-equalization.

83. In the same field of endeavor, however, McGibney discloses a system wherein
said logic is configured to post-equalize at least a portion of said received reverse path
signal (abstract, post-equalization is used).

84. It would have been obvious to one having ordinary skill in the art at the time of
the invention to post-equalize the reverse path signal as taught by McGibney in the
system of Kitchener because McGibney reduces the effects of frequency selective

multipath fading.
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85. Claims 59, 69, 70 and 73 are rejected under 35 U.S.C. 103(a) as being
unpatentable over Kitchener in view of Cox and Fischer and further in view of Proctor,
JR. et al. (US 2005/0143132 A1).

86. Regarding claim 59, Kitchener is silent about determining the angle of arrival.
87. Inthe same field of endeavor, however, Proctor discloses a system wherein said
logic is further configured to determine at least one angle of arrival of said reverse path
data signal with respect to said at least one first device antenna (paragraph 69, an
angle of arrival calculation is performed).

88. It would have been obvious to one having ordinary skill in the art at the time of
the invention to determine the angle of arrival as taught by Proctor in the system of
Kitchener because Procotor provides an inexpensive antenna apparatus for use with a
mobile subscriber unit.

89. As to claim 69, Kitchener is silent about the type of transmit antenna used.

90. In the same field of endeavor, however, Proctor discloses a system wherein said
at least one first device transmit antenna includes at least one type of antenna selected
from a group of suitable types of antennas comprising at least one omnidirectional type
of antenna, at least one beam type of antenna, and at least one adaptive antenna
(paragraphs 1, 4, 5, and 19, adaptive, omnidirectional, and beam antennas are used).
91. It would have been obvious to one having ordinary skill in the art at the time of
the invention to use the type of antenna taught by Proctor in the system of Kitchener
because Procotor provides an inexpensive antenna apparatus for use with a mobile

subscriber unit.
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92. As to claim 70, Kitchener is silent about the type of receive antenna used.

93. Inthe same field of endeavor, however, Proctor discloses a system wherein said
at least one first device receive antenna includes at least one type of antenna selected
from a group of suitable types of antennas comprising at least one omnidirectional type
of antenna, at least one beam type of antenna, and at least one adaptive antenna
(paragraphs 1, 4, 5, and 19, adaptive, omnidirectional, and beam antennas are used).
94. It would have been obvious to one having ordinary skill in the art at the time of
the invention to use the type of antenna taught by Proctor in the system of Kitchener
because Procotor provides an inexpensive antenna apparatus for use with a mobile
subscriber unit.

95. Regarding claim 73, Kitchener is silent about selecting the angle of transmission.
96. In the same field of endeavor, however, Procotor discloses a system wherein
said logic is further configurable to cause said at least one transceiver to selectively
transmit said modified forward path data signal at one angle with respect to said at least
one first device transmit antenna (paragraph 17, the transmit antenna angle is selected
based on scanning data).

97. It would have been obvious to one having ordinary skill in the art at the time of
the invention to select the angle of transmission as taught by Proctor in the system of
Kitchener because Procotor provides an inexpensive antenna apparatus for use with a
mobile subscriber unit.

98. Claim 64 is rejected under 35 U.S.C. 103(a) as being unpatentable over

Kitchener in view of Cox and Fischer and further in view of Hammons.
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99. Regarding claim 64, Kitchener is silent about the bit rate of transmission.

100. In the same field of endeavor, however, Hammons discloses a system wherein
said second device is configurable to transmit said reverse path data signal over said at
least one reverse transmission path to said first device at a bit rate less than about 6
Mbps (paragraph 87, transmit antennas transmit at a rate of 1 bps).

101. It would have been obvious to one having ordinary skill in the art at the time of
the invention to transmit at less than 6 Mbps as taught by Hammons in the system of
Kitchener because Hammons enhances system reliability and throughput in a multiple
antenna system.

102. Claims 65-66 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Kitchener in view of Cox and Fischer and further in view of Hadad (US 2005/0207334
A1).

103. Regarding claim 65, Kitchener is silent about transmitting power level infor‘mkation
for adjusting the power level.

104. In the same field of endeavor, however, Hadad discloses a system wherein said
second device is configurable to transmit corresponding second device transmission
power level information to said first device, and said first device is further configurable to
adjust at least one transmission power level associated with said forward path data
signal based on said second device transmission power level information paragraph
264, the Subscriber Unit sends power adjustment values to the base station, which

makes power adjustments based on the received values).
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105. It would have been obvious to one having ordinary skill in the art at the time of
the invention to adjust the power level as taught by Hadad in the system of Kitchener
because Haded provides superior performance achieved at lower phase noise.

106. As to claim 66, Kitchener is silent about providing transmission diversity.

107. In the same field of endeavor, however, Hadad discloses a system wherein said
at least one first device antenna is operatively configurable to provide transmission
diversity when transmitting said modified forward path data signal (paragraph 41).
108. It would have been obvious to one having ordinary skill in the art at the time of
the invention to provide transmission diversity as taught by Hadad in the system of
Kitchener because Haded provides superior performance aAchieved at lower phase
noise.

109. Claim 71 is rejected under 35 U.S.C. 103(a) as being unpatentable over
Kitchener in view of Cox and Fischer and further in view of Kelly et al. (US
2002/0009058 A1).

110. Regarding claim 71, Kitchener is silent about establishing an antenna pointing
parameter.

111. In the same field of endeavor, however, Kelly discloses a system wherein said
logic is further configured to establish at least one antenna pointing parameter
associated with said at least one first device transmit antenna based on said at least
one forward path pre-equalization parameter (paragraph 212, an antenna pointing

parameter is established based on configuration parameters).
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112. It would have been obvious to one having ordinary skill in the art at the time of
the invention to utilize a pointing parameter as taught by Kelly in the system of
Kitchener because Kelly provides an improved approach for providing access to the
Internet over a satellite communication system.

113. Claim 72 is rejected under 35 U.S.C. 103(a) as being unpatentable over
Kitchener in view of Cox and Fischer and further in view of Dixon (US 6,023,242).
114. Regarding claim 72, Kitchener is silent about an antenna directing parameter.
115. In the same field of endeavor, however, Dixon discloses a system wherein said
logic is further configured to establish at least one phased array antenna transmission
directing parameter associated with said at least one first device transmit antenna
based on said at least one forward path pre-equalization parameter (column 25, lines
21-34, phased array antenna steering parameters direct the antenna to the desired
position).

116. It would have been obvious to one having ordinary skill in the art at the time of
the invention to utilize an antenna directing parameter as taught by Dixon in the system
of Kitchener because Dixon facilitates communication between a person located in a
remote area and a head office.

117. Claims 74-76 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Kitchener in view of Cox and Fischer and further in view of Win et al. (US 6,804,312
B1).

118. Regarding claim 74, Kitchener is silent about selecting a transmit antenna. |
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119. In the same field of endeavor, however, Win discloses a system wherein said
logic is further configurable to cause said at least one transceiver to select said at least
one first device transmit antenna from a plurality of first device transmit antennas that
are each operatively coupled to said first device (column 8, lines 38-43, a subset of
antennas is selected from a plurality of transmit antennas).

120. It would have been obvious to one having ordihary skill in the art at the time of
the invention to select an antenna or antennas as taught by Win in the system of
Kitchener because Win provides an advantageous signal-to-noise ratio.

121. As to claim 75, Kitchener discloses a system wherein said logic is further
configurable to cause said at least one transceiver to selectively transmit a plurality of
beams using two or more first device transmit antennas (column 3, lines 17-20, a
plurality of beams or signals are selected and transmitted).

122.  As to claim 76, Kitchener is silent about adjusting the phase and amplitude of
transmitted beams.

123. In the same field of endeavor, however, Win discloses a system wherein each of
said transmitfed plurality of beams is selectively adjusted in phase and amplitude to
reduce multipath effects when received by said second device (column 8, lines 61-67).
124. It would have been obvious to one having ordinary skill in the art at the time of
the invention to adjust the phase and amplitude of transmitted beams as taught by Win
in the system of Kitchener because Win provides an advantageous signal-to-noise ratio.
125. Claims 40 and 79 are rejected under 35 U.S.C. 103(a) as being unpatentable

over Kitchener in view of Cox and further in view of Liang et al. (US 6,314,147 B1).
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126. Regarding claim 79, Kitchener is silent about testing the pre-equalization
parameters.

127. In the same field of endeavor, however, Liang discloses a system wherein said
logic is further configurable to iteratively selectively test different forward path pre-
equalization parameters over time such that aliased multipath delays within said reverse
path data signal are identifiable (column 10, lines 36-38, testing for multipath delay is
performed).

128. It would have been obvious to one having ordinary skill in the art at the time of
the invention to selectively test the pre-equalization parameters as taught by Liang in
the system of Kitchener because Liang provides improved symbol estimation in the
presence of Cci, ISI, and noise.

129. As to claim 40, claim 40 is a method claim correspohding to apparatus claim 79
and recites substantially the same limitations, and therefore is similarly analyzed as
apparatus claim 79 above.

130. Claims 41 and 80 are rejected under 35 U.S.C. 103(a) as being unpatentable
over Kitchener in view of Cox and further in view of Laroche (US 6,868,377 B1).

131. Regarding claim 80, Kitchener is silent about sub-band equalizing the forward
path signal.

132. In the same field of endeavor, however, Laroche discloses a system wherein said
logic is configured to provide sub-band equalizing of said forward path data signal using

corresponding frequency domain reverse path data (column 3, lines 23-26).

IPR2024-00314
Petitioners’ Exhibit 1002
Page 000195



Application/Control Number: 10/131,864 Page 22
Art Unit: 2637

133. It would have been obvious to one having ordinary skill in the art at the time of
the invention to sub-band equalize as taught by Laroche in the system of Kitchener
because Laroche inexpensively and efficiently processes audio and speech signals.
134. As to claim 41, claim 41 is a method claim corresponding to apparatus claim 80
and recites substantially the same limitations, and therefore is similarly analyzed as
apparatus claim 80 above.

135. Claims 42 and 81 are rejected under 35 U.S.C. 103(a) as being unpatentable
over Kitchener in view of Cox and further in view of Fuijii et al. (US 2002/0191540 A1).
136. Regarding claim 81, Kitchener is silent about establishing different transmission
power levels. |

137. In the same field of endeavor, however, Fujii discloses a system wherein said
logic is further configurable to cause said transceiver to selectively establish different
transmission power levels for at least two Orthogonal Frequency Division Multiplexing
(OFDM) tones in said forward path data signal based on said at least one forward path
pre-equalization parameter (paragraph 57, and equalization coefficient or parameter is
used to adjust the power control for OFDM tones).

138. It would have been obvious to one having ordinary skill in the art at the time of
the invention to establish different power levels as taught by Fujii in the system of
Kitchener because Fujii efficiently performs communications between nodes by using a

transmission medium that the communication qualities change.
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139. As to claim 42, claim 42 is a method claim corresponding to apparatus claim 81
and recites substantially the same limitations, and therefore is similarly analyzed as
apparatus claim 81 above.

140. Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over
Kitchener in view of Cox and further in view of McGibney.

141. Regarding claim 20, claim 20 is a method claim corresponding to apparatus
claim 58 and recites substantially the same limitations, and therefore is similarly
analyzed as apparatus claim 58 above.

142. Claims 18, 21, 31, and 34 are rejected under 35 U.S.C. 103(a) as being
unpatentable over Kitchener in view of Cox and further in view of Proctor.

143. Regarding claim 18, claim 18 is a method claim corresponding to apparatus
claim 70 and recites substantially the same limitations, and therefore is similarly
analyzed as apparatus claim 70 above.

144, Regarding claim 21, claim 21 is a method claim corresponding to apparatus
claim 59 and recites substantially the same limitations, and therefore is similarly
analyzed as apparatus claim 59 above.

145. Regarding claim 31, claim 31 is a method claim corresponding to apparatus
claim 69 and recites substantially the same limitations, and therefore is similarly
analyzed as apparatus claim 69 above.

146. Regarding claim 34, claim 34 is a method claim corresponding to apparatus
claim 73 and recites substantially the same limitations, and therefore is similarly

analyzed as apparatus claim 73 above.
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147. Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over
Kitchener in view of Cox and further in view of Hammons.

148. Regarding claim 26, claim 26 is a method claim corresponding to apparatus
claim 64 and recites substantially the same limitations, and therefore is similarly
analyzed as apparatus claim 64 above.

149. Claims 27 and 29 are rejected under 35 U.S.C. 103(a) as being unpatentable
over Kitchener in view of Cox and further in view of Haded.

150. Regarding claim 27, claim 27 is a method claim corresponding to apparatus
claim 65 and recites substantially the same limitations, and therefore is similarly
analyzed as apparatus claim 65 above.

151. Regarding claim 29, claim 29 is a method claim corresponding to apparatus
claim 66 and recites substantially the same limitations, and therefore is similarly
analyzed as apparatus claim 66 above.

162. Claim 30 is rejected under 35 U.S.C. 103(a) as being unpatentable over
Kitchener in view of Cox and further in view of Jensen.

1563. Regarding claim 30, claim 30 is a method claim corresponding to apparatus
claim 67 and recites substantially the same limitations, and therefore is similarly
analyzed as apparatus claim 67 above.

154. Claim 32 is rejected under 35 U.S.C. 103(a) as being unpatentable over

Kitchener in view of Cox and further in view of Kelly.
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1565. Regarding claim 32, claim 32 is a method claim corresponding to apparatus
claim 71 and recites substantially the same limitations, and therefore is similarly
analyzed as apparatus claim 71 above.
156. Claim 33 is rejected under 35 U.S.C. 103(a) as being unpatentable over
Kitchener in view of Cox and further in view of Dixon.
157. Regarding claim 33, claim 33 is a method claim corresponding to apparatus
claim 72 and recites substantially the same limitations, and therefore is similarly
analyzed as apparatus claim 72 above.
158. Claims 35-39 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Kitchener in view of Cox and further in view of Win.
159. Regarding claims 35-39, claims 35-39 are method claims corresponding to
apparatus claims 74-76 and recite substantially the same limitations, and therefore are
similarly analyzed as apparatus claims 74-78 above.
160. Claim 82 is rejected under 35 U.S.C. 103(a) as being unpatentable over Harris et
al. (US 2002/0085118 A1) in view of Oler et al. (US 6,031,866).
161. Regarding claim 82, Harris discloses an apparatus comprising:

an Orthogonal Frequency division Multiplexing (OF DM) processor configured to
receive coded data and output corresponding OF DM data (paragraph 28, received data
is decoded, and paragraph 18, OFDM data is transmitted);

a pre-equalizer operatively coupled to said OFDM processor and configured to
receive said OFDM data and output pre-equalized OFDM data based on gathered

reverse link data (paragraph 18, the OFDM signal is pre-equalized at the transmitter);

IPR2024-00314
Petitioners’ Exhibit 1002
Page 000199



Application/Control Number: 10/131,864 Page 26
Art Unit: 2637

162. However, Harris is silent about the presence of an antenna.
163. In the same field of endeavor, however, Oler discloses an apparatus comprising:
at least one antenna (figure 1, element 20); and
a transceiver operatively coupled to said pre-equalizer and said at least one
antenna, said transceiver being configured to receive said pre-equalized OFDM data
from said pre-equalizer and apply a corresponding transmittable forward link data signal
to said at least one antenna (figure 1, elements 10, 16, and 20 and column 5, lines 12-
32).
164. It would have been obvious to one having ordinary skill in the art at the time of
the invention to utilize an antenna as taught by Oler in the apparatus of Harris because
Oler minimizes the overall complexity of equalization.
165. Claims 83 and 90 are rejected under 35 U.S.C. 103(a) as being unpatentable
over Harris in view of Oler and further in view of Cox.
166. Regarding claim 83, Harris is silent about detecting delay.
167. In the same field of endeavor, however, Cox discloses, an apparatus wherein said
transceiver is configurable to receive a transmitted reverse link datarsignal using said at
least one antenna and output corresponding reverse link data, and further comprising:
reverse link logic operatively coupled to said at least one antenna and said
operatively coupled to at least one first device antenna, said reverse link logic being
configured to detect at least one multipath induced delay in said reverse link data and

provide associated said gathered reverse link data to said pre-equalizer (paragraph 29,
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signal characteristics such as delay are determined and sent to a stage prior to
equalizatioh where parameters are developed based on the characteristics).

168. It would have been obvious to one having ordinary skill in the art at the time of
the invention to apply delays to a pre-equalizer as taught by Cox in the system of Harris
because Cox compensates for time delays introduced in a signal transmitted over a
wireless medium.

169. As to claim 90, claim 90 recites substantially the same limitations as claim 54,
and therefore is similarly analyzed as claim 54 above.

170. Claim 84 is rejected under 35 U.S.C. 103(a) as being unpatentable over Harris in
view of Oler and further in view of Gesbert.

171. Regarding claim 84, claim 84 recites substantially the same limitations as claim
47, and therefore is similarly analyzed as claim 47 above.

172. Claim 85 is rejected under 35 U.S.C. 103(a) as being unpatentable over Harris in
view of Oler and further in view of Miyashita.

173. Regarding claim 85, claim 85 recites substantially the same limitations as claim
49, and therefore is similarly analyzed as claim 49 above.

174. Claim 86 is rejected under 35 U.S.C. 103(a) as being unpatentable over Harris in
view of Oler and further in view of Daneshrad.

175. Regarding claim 86, claim 86 recites substantially the same limitations as claim
50, and therefore is similarly analyzed as claim 50 above.

176. Claim 87 is rejected under 35 U.S.C. 103(a) as being unpatentable over Harris in

view of Oler and Daneshrad and further in view of Ruether.
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177. Regarding claim 87, claim 87 recites substantially the same limitations as claim
51, and therefore is similarly analyzed as claim 51 above.

178. Claim 88 is rejected under 35 U.S.C. 103(a) as being unpatentable over Harris in
view of Oler and further in view of Rakib.

179. Regarding claim 88, claim 88 recites substantially the same limitations as claim
52, and therefore is similarly analyzed as claim 52 above.

180. Claims 89 and 92 are rejected under 35 U.S.C. 103(a) as being unpatentable
over Harris in view of Oler and further in view of Jensen.

181. Regarding claim 89, claim 89 recites substantially the same limitations as claim
53, and therefore is similarly analyzed as claim 53 above.

182. As to claim 92, claim 92 recites substantially the same limitations as claim 67,
and therefore is similarly analyzed as claim 67 above.

183. Claim 91 is rejected under 35 U.S.C. 103(a) as being unpatentable over Harris in
view of Oler and further in view of Haded.

184. Regarding claim 91, claim 91 recites substantially the same limitations as claim
66, and therefore is similarly analyzed as claim 66 above.

185. Claim 93 is rejected under 35 U.S.C. 103(a) as being unpatentable over Harris in
view of Oler and further in view of Kitchener.

186. Regarding claim 93, claim 93 recites substantially the same limitations as claim
68, and therefore is similarly analyzed as claim 68 above.

187. Claims 94 and 95 are rejected under 35 U.S.C. 103(a) as being unpatentable

over Harris in view of Oler and further in view of Proctor.
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188. Regarding claims 94-95, claims 94-95 recite substantially the same limitations as
claims 69-70, and therefore are similarly analyzed as claims 69-70 above.

Other Prior Art Cited
189. The prior art made of record and not relied upon is considered pertinent to the
applicant’s disclosure.
190. Mosebrook et al. (US 5,848,054) discloses a system providing spatial division
transmission.
191. Sevaston (US 6,567,040 B1) discloses a system having a phased array antenna
transmission directing parameter.
192. Agee et al. (US 2004/0095907 A1) discloses a system which selects a transmit
antenna from a plurality of antennas and selectively adjusts a transmitted plurality of
beams in phase and amplitude.
193. Schultz (US 6,611,511 B1) discloses a system comprising a phased array type
antenna.
194. Kohno et al. (US 6,763,062 B1) discloses a system that selectively adjusts a
transmitted plurality of beams in phase and amplitude.
195. Chen et al. (US 2004/0184521 A1) discloses a system wherein received training
data is compared to non-delayed training data.

Contact Information
196. Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Caroline Angelo whose telephone number is 571-272-
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8730. The examiner can normally be reached on 8 am - 4:30 pm Monday through
Friday.

197. |If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Jay Patel can be reached on §71-272-2988. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

198. Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free).

-
CJA e —\C N~

JAY K. PATEL
SUPERVISORY PATENT EXAMINER
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Improved Multipath Communication Methods And Apparatuses

RELATED APPLICATIONS

This application is related to and hereby claims priority to provisional
Patent Application Serial Number 60/287,163, filed April 27, 2001, and titled
“Improved Multipath Communication Methods And Arrangements”, and which is

included herein by reference.

TECHNICAL FIELD

This invention relates to data communications, and more particularly to
wireless communication systems, apparatuses and related methods that support

wireless communication in a multipath signal propagation environment.

BACKGROUND

Computers and other like devices can be interconnected in a variety of
ways to allow data to be communicated between them. One of the most common
ways to provide such data communication is through a wired network. Wired
networks, such as, e.g., wide area networks (WANs) and local area networks
(LANS) tend to have a high bandwidth and therefore can be configured to carry
digital data at high data rates. One obvious drawback to wired networks is that a
user’s movement is constrained since the computer needs to be physically
connected to the network. Thus, for example, a user of a portable computer will
need to remain near to a wired network junction to stay connected to the wired

network.
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An alternative to wired networks is a wireless network that is configured to
support similar data communications but in a more accommodating manner. Here,
the user of a portable device will be free to move around a region that is supported
by the wireless network. A well known example of a wireless network is a cellular
telephone network. Indeed, in the past, cellular telephone modems have proven
popular for use with portable laptop computers and other like devices, despite their
relatively low bandwidth.

In the future it is expected that higher bandwidth wircless networks will
become more popular, especially in creating metropolitan arca networks (MANSs)
in which users, i.e., subscribers, have the ability to freely move their portable
communicating devices around within a coverage area. However, as the
subscribers move about freely there will not always be a clear or otherwise
unobstructed communication path between a transmitting network resource and
the receiving device. For example, one or more buildings, roadways, bridges, or
other man-made objects may interfere with the transmission of signals in the
wireless network. So too may non-manmade objects, such as, e.g., mountains,
hills, valleys, trees, etc., reduce the effectiveness of the wireless network.

For these and other reasons, there is need for improved methods and
apparatuses that can support wireless communications within such varying

environments.

SUMMARY

In accordance with certain aspects of the present invention, improved
packet switched wireless data communication systems, networks, apparatuses, and

related methods are provided.
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The above stated needs and/or others are satisfied, for example, by a
method in accordance with certain exemplary implementations of the present
invention that includes identifying at least one multipath transmission delay within
a reverse path data signal, determining at least one forward path pre-equalization
parameter based on the transmission delay, and modifying a forward path data
signal based on the forward path pre-equalization parameter.

In certain further implementations, the method also includes receiving the
reverse path data signal over at least one reverse transmission path and
transmitting the modified forward path data signal over at least one forward
transmission path. Here, it is preferred that the reverse transmission path be
substantially reciprocal to the forward transmission path, for example, at a given
moment in time between a base station device and a consumer premise equipment
device.

The reverse link transmission is essentially used to help characterize the
multipath delays that may exist between the communicating devices. As such, in
certain implementations the reverse path data signal includes a training sequence
or other like known/substantially-known data that can be analyzed to detect
transmission delays, especially delays that extend beyond established guard
intervals.

In accordance with certain other implementations, such pre-equalization
techniques can be advantageously combined, for example, with antenna
arrangements that support transmission diversity, spatial division transmission,

and/or other like techniques.
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BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram depicting a communication system operating in a
multipath environment, in accordance with certain exemplary implementations of
the present invention.

Fig. 2 is a block diagram depicting certain functional blocks within a base
station device and a CPE device, for example, as shown in Fig. 1, in accordance
with certain exemplary implementations of the present invention.

Fig. 3 is a block diagram depicting certain functions within a transceiver
functional block, for example, as shown in Fig. 2, in accordance with certain
exemplary implementations of the present invention.

Fig. 4 is a graph depicting the magnitude of selected cross-correlation time
samples illustrating, for example, that the multipath environment has caused
certain delays with a transmitted signal, in accordance with certain exemplary
implementations of the present invention.

Fig. 5 is a graph depicting the phase of a transmitted signal as received by
various antenna elements within an antenna array, in accordance with certain
exemplary implementations of the present invention.

Fig. 6 is a graph depicting the results of certain calculations showing the
Fourier transform magnitude/delay for various FFT bins, in accordance with
certain exemplary implementations of the present invention.

Fig. 7 is an illustrative diagram showing data that can be transmitted from
the CPE device to the base station device to help characterize the multipath
communication environment, in accordance with certain exemplary

implementations of the present invention.

Lee & Hayes, PLLC 4 0424021409 MN[-001US PAT 4PP DOC

IPR2024-00314

Petitioners’ Exhibit 1002

Page 000231



D

s

20

21

22

23

24

Fig. 8 is an illustrative diagram further showing data that can be transmitted
from the CPE device to the base station device to help characterize the multipath
communication environment, in accordance with certain exemplary
implementations of the present invention.

Fig. 9 is a block diagram depicting a frequency domain based pre-equalizer
process suitable for use in a pre-equalization function, for example, as in Fig. 3, in

accordance with certain exemplary implementations of the present invention.

DETAILED DESCRIPTION

Multipath Propagation Delays:

Wireless communication systems often operate under conditions that lead
to multipath propagation of transmitted signals. Multipath propagation is
primarily the result of reflections and diffraction from objects in the coverage area
of the transmitting and receiving antennas.

High data rate communication systems may be subject to detrimental
intersymbol interference caused by such multipath propagation or fading. As the
symbol rate increases, for example, multipath fading from one symbol affects the
next symbol, making it difficult, if not impossible, for the receiver to identify the
desired (next) symbol and therefore determine its information content.

Multipath fading may be observed by examining the frequency domain
characteristics of the communication channel. Here, for example, multipath
fading will often cause the channel transfer function to have frequency-dependent

responses that alter the amplitude and phase modulation content of a received
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signal. Symbols having high information content may therefore be difficult to
separately identify. This can be true even for small amplitude and/or phase shifts

that exist across the modulation bandwidth of the signal.

Traditional Modulation Techniques For Dealing With Multipath Propagation

Delays:

Various modulation techniques have been used independently and/or in
combination to ameliorate or avoid intersymbol interference.

By way of example, certain modulation techniques include equalization
techniques at the receiving node. Such equalization techniques are usually
designed to calculate a channel correction in the time and/or frequency domain,
and in response significantly correct for any associated multipath fading. Correct
symbol identification decisions may also be used to estimate the channel at
subsequent times. One of the drawbacks to this solution is that it places an
additional burden on the receiving node to provide such equalization capabilities.

Additionally such equalization techniques are usually limited by their
capability to estimate and correct the channel. However, some difficulty may be
caused by the changing nature of the multipath channel. For example, the
computation of multipath propagation correction parameters that is made at a
receiver may need to be repeated if/when the channel changes in someway.
Examples of dynamic multipath propagation changes include the movement of the
receiver/antenna, trees moving in the wind, nearby vehicular traffic, etc. Such
changes may have time scales ranging from a few milliseconds to a few seconds,
depending on environmental conditions. Unfortunately, implementing such

complex equalization techniques in a receiver may not always be feasible.
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i Other modulation techniques that have been developed include the use of
2|| Orthogonal Frequency Division Multiplexing (OFDM) to significantly increase
3|| the symbol time. This prevents a delayed symbol from deleteriously effecting a
4|l subsequent symbol. Basically, OFDM operates by coding a series of bits into a set
5|l of modulated orthogonal sub-carriers, thus producing a symbol to be transmitted.
¢|| The transmitted OFDM symbol typically includes a guard interval (GI) that
7]| contains a cyclic extension of the basic symbol. When a GI is employed, it is
g|| typically designed to be longer than the expected multipath propagation delay
o|| spread of the channel.

10 OFDM is usually generated using an inverse fast Fourier transform (IFFT)
1|l process. Consequently, OFDM is then received using a fast Fourier transform
12{] (FFT) process. Techniques that establish the correct timing of FFT blocks and
13]| channel correction techniques for the GI based on the multipath fading are well
1a|| known. One common technique, for example, is to use a complex correction value
15|| for each OFDM sub-carrier. The magnitude of the complex correction value can
16|| be obtained from the inverse of the sub-carrier magnitude, and the phase can be
17| determined from a linear regression of the phase of pilot sub-carriers and other
18| signals in training symbols.

19 One of the drawbacks to the OFDM GI is that the system may still be
20| susceptible to multipath delays that are beyond the GI.

21 In still other systems, spread spectrum techniques may be used to encode a
22{| bit into a long coded sequence having a narrow autocorrelation function. A spread
23| spectrum receiver would then include, for example, a RAKE receiver with cross

24]| correlators, which are configured to identify and handle individual multipath
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signals arriving at the receiver. Such spread spectrum techniques, however, may
not prove to be economically viable solutions in every situation.

Other modulation techniques that can reduce the affects of multipath delays
on a communication system include ideas such as rapidly changing channels to
produce an adequate signal at a different time. For example, see “Multicarrier
Modulation For Data Transmission: An Idea Whose Time Has Come” by John A.
C. Bingham, published in IEEE Communications Magazine, May 1990.

In general, the various techniques described above utilize time and/or
frequency diversity to overcome potential multipath transmission problems. The
corresponding modulation systems, therefore, tend to spread a given amount of
information over a band of frequencies or in time to provide improved

performance within the multipath environment.

Traditional Antenna Techniques For Dealing With Multipath Propagation Delays:

In addition to the above techniques, various antenna designs may be used to
further ameliorate thé effects of multipath propagation and fading. Certain
systems, for example, employ what is commonly referred to as spatial division
techniques. Here, transmitting antennas having narrow beam widths are employed
to reduce multipath propagation caused by reflections from various objects by not
illuminating those objects in the first place. Thus, usually only local diffraction
and retro-reflection from objects more directly behind the receiving antenna, for
example, remain to produce multipath fading.

Similarly, a receiving antenna with a narrow beam width may also help to
reduce some remaining multipath fading. Here, however, one disadvantage is that

the intended receiving node must determine or otherwise be specifically
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configured to receive signals from a direct path while avoiding certain multipath
propagation signals.

Spatial division techniques may be performed with single or multielement
transmitting and/or receiving antennas. Some multielement antennas, for example,
are also referred to as phased array antennas.

Multielement transmitting antennas are advantageous for several reasons.
For example, multiclement transmitting antennas distribute required average
signal power over a number of separate low power amplifiers, which tends to
reduce the complexity of each of the associated power amplifiers.

Furthermore, multielement transmitting and receiving antennas often have
the advantage of reducing or eliminating antenna pointing requirements. Phased
arrays, for example, are capable of providing flexible antenna patterns and
simultaneously transmitting and receiving in several directions using the same
antenna aperture. Due to this flexibility and the other advantages, phased arrays
are very helpful in the reception and amelioration of signals that are affected by
multipath fading.

Antenna spatial diversity is yet another subset of antenna techniques used
to reduce the effects of multipath fading. Here, for example, multiple transmitting
antennas that are physically spaced apart, e.g., by more than a wavelength, have
the ability to produce different amplitude and phase shifts over the frequency band
that is used. Computations based on the received signals from the antennas may
be used to establish one or more paths between the transmitting and receiving
sites. In addition, the signal-to-noise ratio (SNR) may be improved by combining
signal paths coherently, and/or errors reduced in multiple post-detection decoders.

Coherent combining techniques basically overlap spatial division techniques,

Lee & Hayes, PLLC 9 0424021409 MN1-001US PAT APP DOC

IPR2024-00314

Petitioners’ Exhibit 1002

Page 000236



20

21

22

23

24

25

SRR U WTR e RE hed o
AERD E AR e . Tl e

because coherent combining enhances antenna patterns in some directions and
minimizes the pattern in other directions.

Indeed, antenna processing techniques may also be employed to actually
take advantage of multipath propagation. By way of example, in an extension of
the spatial diversity techniques, multiple transmitting antennas having physical
spacing of more than a few wavelengths may be used to illuminate scattering areas
with slightly different wave fronts. As such, the separate transmit signals diffract
or reflect off the illuminated areas and are picked up by a receiver antenna array.

In effect, the scattering regions become somewhat poor, yet at times very
large, pseudo-lenses that can be intentionally illuminated by the distant
transmitting antennas. A large pseudo-lens has the ability to resolve closely
spaced distant points, as determined by the Aires Disk of the effective pseudo-lens
aperture. Receiver signal processing may then act to correct the phase and
amplitude errors of such large pseudo-lenses.

Thus, in one example, a number of separate possible paths between the
transmitter and receiver may be determined by the rank of a matrix establishing
the paths between the transmitter and receiver antennas. This ranking may be
determined by the richness of the scattering paths and the number of receiving and
transmitting antennas. When the ranking is high, it is often possible to provide
high spectral efficiency as measured in bits per second per Hz.

The antenna signal processing techniques described above are limited,
however, by a fundamental capability of the average-power-limited transmitter to
adequately transmit the signals to the receiver. Here, Shannon’s Capacity
Theorem determines the bit rate capacity of each of the effective multipath

channels between the transmitter and receiver. For example, in a multipath
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channel with equal-amplitude direct and reflecting paths, an identical minimum
SNR is required for each received path. Hence, adequate received signal power
needs to be available to maintain the SNR above this minimum value.

The SNR may be improved by increasing the average transmitter power, by
directing greater power at the receiver and at the scattering object, and/or by
gathering more power at the receiver, e.g., by using a larger receiver antenna
aperture. In the case of a larger receiver antenna aperture, a multielement large
aperture receive antenna may be used in combination with signal processing to
separately extract data from each multipath propagation. At the transmitting site,
single element antennas or multielement transmit antennas with array signal

processing may be used to direct power in specific directions.

Conclusion Regarding Such Traditional Techniques:

Although the various techniques described above greatly improve the
capacity of a wireless system/network to carry information, there are remaining
difficulties.

By way of example, channel equalization of high symbol rate systems
typically requires many taps in a transversal filter, and/or requires long IFFT/FFTs
to be calculated.

Another example relates to the use of a GI or the like. Low symbol rate
systems, such as, e.g., OFDM symbols, can be very robust for a pre-determined
multipath delay spread by providing an appropriate guard interval (e.g., a guard
interval that is longer than the longest expected multipath delay spread).
However, such potentially long GIs essentially set the time duration of the FFT

processing step in OFDM. Thus, a long GI tends to reduce capacity. A long FFT
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processing tends to increase latency. Long FFTs also usually require data to be
placed in large blocks, and/or zero-padded, which adds overhead.

Spread spectrum systems, such as those described above, tend to lose the
orthogonality of sequences when multipath fading is present, thereby reducing the
capacity of the system.

While transmit spatial division antenna processing is sometimes capable of
eliminating highly-delayed multipath fading, it may not be capable of eliminating
retro-reflected multipath fading.

Spatial receive diversity techniques usually increase the reliability, and
potentially the capacity of the channel. However, spatial diversity techniques have
the disadvantage that significant antenna signal processing is required at the
receiver. Indeed, such receive antenna signal processing usually requires separate
receive antennas and receivers for each path.

Consequently, none of the various techniques provide a simple and cost
effective solution to multipath fading. For this reason, it may be advantageous to
combine a plurality of these techniques and/or others within one system. For
example, the combination of OFDM and other techniques has been shown, see,
e.g., United States Patent No. 5,282,222, and/or United States Patent No.
5,029,184.

The Wi-LAN transmitter described by United States Patent No. 5,282,222
uses a measurement of the differential channel amplitude and estimates the
differential channel phase based on the assumption of a minimum phase multipath
characteristic. A training signal and GI are not required. However, multiple point
channel equalization is not possible within a single OFDM sub-channel. This

limits the maximum delay spread to approximately the symbol duration.
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The OFDM equalizer in the receiver taught by United States Patent No.
5,029,184 requires two symbols to be transmitted per desired symbol.

Note that the above-described techniques/systems do not provide
equalization for a large delay spread when the radio chipsets and associated
physical layer standards do not include amelioration of these long delay spreads.

In accordance with certain aspects of the present invention, improved
methods, apparatuses and systems are provided to overcome these and/or other

shortcomings of conventional wireless systems/networks.

Introducing Novel Pre-Equalization Techniques:

As signal processing costs are reduced, techniques involving greater
computation are usually preferred over those requiring more transmitter power.
Furthermore, as part of a design process it is usually preferred that any required
additional processing complexity be implemented at the node/location which is
least subject to coniplexity restrictions, such as a base station or the like in a
wireless communication system/network.  With these and/or other design
considerations in mind, in accordance with certain aspects of the present invention
equalization techniques are provided for use at a transmitting node and configured
to perform pre-equalization that substantially reduces unwanted effects associated
with multipath fading, including retro-reflected propagation delays. Such pre-
equalization techniques are discussed in greater detail in later sections.

As is well known, many materials are electromagnetically isotropic, which
is a property resulting from symmetry in their associated permittivity and
permeability tensors. The Lorentz Reciprocity Theorem applies to such materials.

Refraction and dielectric reflection from materials therefore often show
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reciprocity, or equivalence of forward and reverse channel characteristics.
Diffraction and reflection are inherently reciprocal due to the minimal media
affecting the electromagnetic wave. Thus, reciprocity can be used to determine
channel characteristics that are used while pre-equalizing a transmitted path. The
use of a reciprocal channel is very useful, for example, when Time Division
Duplex (TDD) channels are implemented.

In accordance with certain implementations of the present invention, a
wireless system/network is provided which is capable of operating in a multipath
environment. For example, improved methods and apparatuses are provided for
use in the wireless system/network to significantly minimize the complexity of
signal processing required at the receiving node. Here, the receiving node may
include a single receive antenna or multiple receive antennas.

As described above, some conventional techniques use OFDM signal
sequences to correct for multipath effects due to multipath delay spread shorter
than the guard interval. A new wireless system/network is described herein, which
uses a novel combination of new and known techniques to further improve
multipath propagation delay handling and to also reduce the complexity of signal
processing required at the receiver.

Although several OFDM-based system examples are provided herein, it
should be recognized that the various methods and apparatuses are fully
adaptable/applicable to other communication protocols, standards, schemes, and/or
systems. Moreover, such pre-equalization and like methods and apparatuses may
also be advantageously combined with other existing techniques to improve

communication within a multipath environment.
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With this in mind, in certain exemplary implementations a signal
processing technique combines or otherwise includes transmitter antenna spatial
division processing, antenna diversity processing, and/or receiver OFDM sub-
carrier equalization, with OFDM pre-equalization. The exemplary OFDM pre-
equalization technique basically acts within the frequency band of OFDM sub-
carriers to pre-equalize the multipath channel to handle multipath delay spread
greater than the delay protection provided by conventional OFDM signal
processing techniques, such as, e.g., the OFDM GI. Thus, the receiver can still
correct multipath effects that are less than the GI.

The pre-equalization techniques use training sequences, which are
contained within a reverse link received OFDM burst, to specifically adjust
associated transmission signals/parameters applied to subsequent OFDM
transmissions back towards that particular node. In accordance with certain
implementations, for example, the training sequences may or may not be part of
the header and equalization sequences provided for in a conventional chipset or
standard. Furthermore, in certain implementations substantially fewer OFDM

symbols may be transmitted, than may be in more traditional systems.

An Exemplary Multipath Environment:

Reference is now made to Fig. 1, which is a block diagram depicting an
exemplary communication system 100 operating in a multipath environment.
Here, a base station device 102 is configured to exchange data with at least one
customer premise equipment (CPE) device 104 through an antenna 108 and over a
wireless communication link. Base station device 102 is further operatively

configured to send and receive data via one or more networks 106. In this manner,
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data can be received through network 106 by base station 102, and then forwarded
over a wireless communication link to CPE device 104 using antenna 108.
Likewise, in reverse order, CPE device 104 can transmit data over a wireless
communication link to base station device 102 through antenna 108, and base
station 102 may then forward the received data to other device via network 106.

As illustrated in this example, a transmission 109, which is generated by
base station device 102, is emitted from antenna 108. Transmission 109 takes a
direct path to CPE device 104. However, given the physical surroundings,
transmission 109 radiates and is reflected or diffused, for example, by one or more
objects 110 that are closer to antenna 109. This causes a multipath propagation
signal 111 to be directed towards CPE device 104. Similarly, some of the
electromagnetic energy in transmission 109 can be retro-reflected back towards
CPE device 104, as multipath propagation signal 115, by one or more objects 114
located further away from antenna 109. Other types of multipath propagation
signals may also be created by various other objects within the coverage field of
transmission 109.

CPE device 104 is representative of any type of device that may be capable
of sending and receiving data over a wireless communication link. By way of
example, CPE device 104 may include a computer, a portable computer, a personal
digital assistant (PDA), a mobile communication device, such as, e.g., a mobile

telephone or other like handheld device.

Exemplary Base Station and CPE Nodes:

Fig. 2 is a block diagram depicting functional units within base station

device 102 and CPE device 104, in accordance with certain exemplary
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implementations of the present invention. Here, base station device 102 includes a
network interface 202 that is configured to send and receive information in the
form of data over one or more networks 106. Network interface 202 is operatively
coupled to a transceiver 204. Transceiver 204 is also operatively coupled to logic
206 and antenna 108. Transceiver 204 is configured to send and receive
information in the form of data to/from network interface 202 and/or logic 206.
Transceiver 204 is further configured to send and receive information in the form
of data to/from antenna 108. In this example, antenna 108 is representative of any
number of transmitting and/or receiving elements provided in any suitable type of
antenna configuration. For example, in certain implementations, antenna 108
includes a phased array antenna having a plurality of elements. Logic 206 is
provided in this example to represent any applicable additional logic/circuitry that
may be used to implement all or part of the methods and apparatuses of the present
invention. In certain implementations, logic 206 may be integrated within
transceiver 204. For this reason, logic 206 is depicted within a dashed line box.

CPE device 104 includes a corresponding transceiver 208, which is
operatively coupled to an antenna 200, one or more CPE mechanisms 210 and
logic 212. Here, as with antenna 108, antenna 200 is representative of any
applicable type of antenna configuration. In accordance with certain
implementations of the present invention, for example, antenna 200 includes an
omnidirectional antenna. Although depicted outside of the representative CPE
device box, it should be understood that antenna 200 may be internal and/or
external of an actual CPE device.

Transceiver 208 is configured to receive data from and provide data to CPE

mechanism(s) 210. CPE mechanism(s) 210 is representative of one or more
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mechanisms associated with the functionality of CPE device 104. Thus, for
example, in certain implementations CPE device 104 includes a computer or like
computing device. As such, CPE mechanism(s) 210 may take the form of a
processor that is coupled to memory and operatively configured to perform
functions in accord with one or more computer instructional programs, e.g.,
application programs. In still other implementations, CPE device 1-4 may include
a mobile telephone, in which case, CPE mechanism(s) 210 may include a signal
processor and other circuitry for converting digital audio data into an applicable
analog audio signal and converting an analog audio signal into corresponding
digital data.

Logic 212 is provided in this example to represent any applicable additional
logic/circuitry that may be used to implement the all or part of the methods and
apparatuses of the present invention. In certain implementations, logic 212 may
be incorporated in transceiver 208. For this reason, logic 212 is depicted within a

dashed line box.

Providing A Pre-Equalization Capability At An Exemplary Base Station Node:

Attention is now drawn to the block diagram in Fig. 3, which depicts
exemplary functions provided within in transceiver 204, in accordance with
certain implementations of the present invention.

Fig. 3 is a functional block diagram, wherein a set of coded data to be
transmitted from base station device 102 to CPE device 104 is further prepared,
pre-equalized and eventually transmitted. Here, for example, a set of coded data
may comprise ninety-six bits of binary data, which is applied in pairs to (or

otherwise processed by) OFDM processing block 302.
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In this example, OFDM processing block 302 is configured to generate
corresponding Quadrature Phase Shift Keying (QPSK) modulation values for each
of forty-eight OFDM sub-carriers. These OFDM modulated sub-carriers may, for
example, be output by an OFDM IFFT (not shown). The OFDM modulated sub-
carriers are then provided to a pre-equalization block 304.

Pre-equalization block 304 is configured to modify one or more of the
OFDM modulated sub-carriers based on information from a reverse link
processing block 308. Reverse link processing block 308 is basically configured
to identify multipath propagation delays and/or problems for packets transmitted
from CPE device 104 to base station device 102. One exemplary way to recognize
multipath delays is to have CPE device 104 transmit a known sequence of
data/tones. The received signal can then be compared or contrasted with the
known sequence and differences detected, the differences being at least partially
associated with the multipath communication environment. The differences, or
information derived from such differences can then be used within pre-
equalization block 304 to modify, in some manner, as applicable, the OFDM
modulated sub-carriers. The modified ODFM modulated sub-carriers are then
provided to antenna processing block 306, wherein they are further processed and
eventually transmitted using one or more antennas 108.

Those skilled in the art will recognize that reverse link processing block
308 and pre-equalization block 304 may be implemented in a variety of ways. In
certain exemplary implementations, for example, reverse link processing block
308 may include a tapped transversal filter, or FFT/multipliers/IFFT filter of
length on the order of the longest expected multipath delay. The complex

coefficients of the tapped filter, or the complex multiplier values, may be derived
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from the complex cross-correlation of the known OFDM signal sequences and the
sequences received from the reverse path signal 310.

The result of a sample cross-correlation output is shown in Fig. 4, which
shows a graph 400 illustrating the magnitude of cross-correlation time samples
plotted as line 402. Here, the period covered by an exemplary OFDM GI is also
depicted. Line 402 illustrates that a multipath delay spread that is greater than the
OFDM guard interval should be used.

Thus, pre-equalization block 304 may be configured, in this example, to
invert the measured channel response so that the pre-equalization and the actual
subsequently induced channel response errors substantially cancel out. As a result,
transceiver 208 in the receiving CPE device will receive a signal that is essentially
significantly free of troublesome multipath signals that are longer than the GI.
Transceiver 208, therefore, will be able to reproduce and output the set of coded
data, perhaps only with correctable errors. Such errors can be overcome/corrected
by further employing error control coding techniques, such as, e.g., CRC and other
like techniques.

In certain systems, it may be likely that the reverse link bursts transmitted
to base station device 102 fall below the noise level in the full bandwidth of the
system. However, header signals, e.g., SIGNAL and pre-SIGNAIL headers in
IEEE 802.11a can be detected at lower levels. For example, the cross-correlation
of the known header with signals received on two phased arrays would usually
allow for improved sensitivity detection. This detection may be necessary for pre-
equalization of the channel and for diversity summing to take place. An OFDM
signal, for example IEEE 802.11a, may be detected at lower levels by using cross-

correlation with a known PILOT tone sequence. If fewer pilots are transmitted,
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then power may be concentrated in the pilots (provided, regulatory limitations are
not exceeded). The offset of the cross correlation of known headers is to reduce
the effective bandwidth, essentially establishing an effect similar to a RAKE
receiver receiving a direct sequence waveform.

Continuing with this example, the subsequent multipath estimate can then
be used to estimate antenna pointing and/or determine the near-optimal summation
of signals received by the two phased array antennas. The base station device 102
produces a directed signal to CPE device 104 using substantially the same antenna
and pre-equalized settings/parameters. If TDD is used, then the channel can be
assumed to be reciprocal for durations (coherence time) of approximately 10 ms.
The 10 ms duration can be determined in a fixed wireless system by passing
vehicles, moving people, blowing trees, and/or other interruptions nearby or
within the communication path/region.

An important aspect in certain implementations is that no attempt need be
made to pre-equalize multipath delays less than the provided GI of the OFDM
signal. Only those multipath signals that have an impact on the signal through
OFDM inter symbol interference need be pre-equalized for at base station 102.
Morcover, base station 102 can be further configured to post equalize the signals
received from CPE device 104 based on the results of the reverse link processing.

The presence of fewer tones in the header and pilots potentially complicates
the process of determining pre/post —equalization channel coefficients and/or other
like parameters. This is due, for example, to the inadequate resolution in
frequency, and thus inversely in time, which leads to aliasing as described in later

sections.
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The typical GI used in an OFDM system is usually only a small portion of
the overall symbol time. For example, an OFDM symbol time of ten
microseconds results from a sixty-four subcarrier OFDM system operating in a 6.4
MHz bandwidth. Thus, in this example, a GI may be chosen to be one
microsecond to reduce overhead.

The delay spread is the time difference between the first and last arriving
(significant) multipath propagated signal. In this example, the first and last
arriving multipaths must arrive within one microsecond of each other to allow for
successful conventional OFDM reception. As mentioned, however, some retro-
reflected multipath propagated signals may produce delays that exceed this GI.
For example, retro-reflected signals propagating from an object 114 (see Fig. 1)
located at a distance of about one km behind the receiving CPE device 104 will
result in an approximate 6.6 microsecond delay spread. Thus, the resulting
composite signal cannot be handled by a conventional OFDM transceiver using a
one microsecond GI.

When a phased array antenna 108 is used at the base station node to further
ameliorate the effect of multipath, antenna element coefficients may be determined
by evaluating, for example, the discrete Fourier transform (DFT) of the signals
received on the elements of the phased array.

Referring next to graph 500 in Fig. 5, the effect of a direct and multipath
signal can be seen by line 502, which plots the received signal phase for various
numbered antenna elements.

After computation, for example, using an FFT to derive the angular
distribution of the received signals, and cross-correlated the signals with known

sequences, the delay and angle of arrival of the direct and multipath signal may be
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determined. Graph 600 in Fig. 6 shows the results of such calculations in the form
of plotted lines 602 and 604 corresponding to the Fourier transform
magnitude/delay for various FFT bins. Also shown is the corresponding delay
period covered by a traditional GI 606.

In some situations the direct and multipath signals may be combined to
actually improve the signal-to-noise ratio (SNR). However, in the exemplary
situation shown in Fig. 6, the additional delay of a multipath signal 604 exceeds
the GI used in the OFDM modulation. Knowing that the channel is essentially
reciprocal allows a pre-equalization of the signals to be applied to the phased array
during subsequent forward path transmissions from base station device 102 to
CPE device 104. Alternatively, the pre-equalized signals may be applied at only
one angle. In this case, pre-equalization may not be desired/necessary. In some
cases two delays, in the same direction, may be determined in the cross-
correlation/reverse link processing, as a result of retro-reflected multipath
propagation.  In which case, pre-equalization can then be employed to
substantially correct the channel.

In those systems where only a few transmit antennas are used, transmit
antenna diversity and like techniques may also be implemented in place of phased
array transmission/processing.

For example, reverse link processing block 308 can be configured to
determine or otherwise identify the best antenna to be used for reception based on
measurements of the reverse link. Here, SNR, cross-correlation of the known
sequences, or other measurements may be made. As multipath propagated signals
longer in duration than the guard interval may be present, a determination can be

made as to which antenna to select for the transmission of the pre-equalized
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signals. Thus, the combination of pre-equalization and diversity help to reduce the
multipath signals at CPE device 104 to a level that allows the detection of user
data, perhaps with correctable errors.

In accordance with certain further aspects of the present invention, transmit
diversity may be implemented using simultaneous transmission of coded user data
on diversity antennas. In systems where many transmit elements are used,
transmit antenna diversity may be implemented in combination with phased array
processing.

For example, base station device 102 may be configured to generate two
simultaneous beams illuminating separate areas of a multipath environment. The
transmit signals applied to the two antennas can be selectively adjusted in phase
and amplitude to produce a signal at CPE device 104 that is substantially {ree of
multipath propagated signals greater in delay than the GI. If a strong composite
signal is received still containing a relatively large delay spread, then pre-
equalization techniques may be applied by base station device 102, thereby driving
the two beams to ameliorate the long delay spread of one or both of the multipaths.
The system may further be configured to include antenna patterns other than a
dual beam approach. For example, the transmitted pattern may be determined by
an incident reverse path power pattern.

As an example of known headers that may be used to support training
sequences, can be found in the IEEE 802.11a standard. TEEE 802.11a provides
short and long sequences totaling a duration of about 8 pus. The 8 pus may be used
to ascertain delay spread to approximately 8 us delay. The known sequences have

sufficient low frequency energy per burst (here, low being between about 100 kHz
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and 125 kHz, 1/8 ps resolution) to determine fine variations in the complex
channel response.

As described, traditional OFDM systems rely on the GI to eliminate
multipath effects during transmission of the tones in the OFDM signal. Longer
delays require longer GIs. The techniques shown here use the long and short
sequences to perform channel estimation, and decision feedback equalization,
following the headers to equalize the channel for delays that are greater than 1/Af,

where Af is the subcarrier (in OFDM) spacing.

Some Exemplary Training Sequences:

As described, CPE device 104 is configured to transmit a signal or signals
back to base station device 102 over the reverse link transmission path. One or
more of these transmissions may include training sequences that are designed to
allow reverse link processing block 308 (see Fig. 3) to determine what if any
changes need to be made in pre-equalizing the signals transmitted on the forward
link transmission path from base station device 102 to CPE device 104.

The training sequences preferably include either substantially known or
perfectly known training sequences. The training sequences in certain
implementations, for example, may be included in the data or payload section of
the OFDM symbols. In other implementations, known portions of a header or
preamble may be used as the training sequence. The resulting training sequence
signals may take a number of modulated forms, such as, e.g., spread spectrum
signals, OFDMA signals, or other like signals.

One exemplary implementation includes a training sequence within a

physical layer PDU in an IEEE 802.11(a) system as illustrated in Fig. 7. Here, a
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frame 700 includes a preamble portion 702, a signal portion 704, and a payload
portion 706. Payload portion 706 includes a training sequence 708 in the form of
OFDM data/symbols. Preferably, training sequence 708 is adequately long
enough to serve its purpose for the intended system and the OFDM data/symbols
are not repeated.

An illustrative waterfall representation is shown in Fig. & Here, power,
time and frequency are plotted in a first graph 802 along with a corresponding
constellation map (Q-I) in a second graph 804 illustrating the trajectory of the
training sequence for an exemplary 16 QAM system. Here, the training sequence
includes unique symbols identified by blocks 806 lettered A, B, C, D, E, F, G, and

H, for example.

Exemplary Techniques For Dealing With Aliasing:

As described earlier, aliasing may occur, for example, when too few
symbols are transmitted. Aliasing may be dealt with by estimating on which
aliased signal set the delay that needs to be pre/post-equalized actually exists, and
making corrections accordingly. Thus, for example, if several potential aliased
delays are found and in amongst them lies the actual delay to be pre/post —
equalized against, then an iterative procedure can be followed wherein guesses are
made, parameters set, and signals pre-equalized and transmitted. When the correct
(actual) signal set is found and attempted to be equalized, then CPE device 104
will successfully receive the transmission and reply accordingly. If after
transmitting a pre-equalized signal no reply (e.g., an acknowledgement) is
received then it can be assumed that the signal set that was selected is only an

aliased signal set. Subsequent transmission attempts with other selected signal
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sets (or regions) being pre-equalized can then be made. Preferably error
correction techniques will also be employed to help CPE device 104 to process the

transmitted signals.

Exemplary Low Bandwidth Reverse Link:

In accordance with certain further aspects of the present invention, it was
recognized that in certain implementations it may be possible to use an TEEE
802.11a transmission on the reverse link to base station device 102 at a bit rate
much less than the minimum 6 Mbps in the current standard. This may prove
useful, for example, when CPE device 104 operates a much lower power levels
than base station device 102 (which may operate at 1 watt, for example). Here, a
slower speed reverse link may actually work better anyway due to shadow fading
or otherwise poor link budget.

Thus, CPE device 104 can be configured to selectively make changes to the
transmission process by backing out the effects of an interleaver, a FEC
convolutional coder, and/or scrambler that may be included, for example, within
transceiver 208. Furthermore, the same or other logic within CPE device 104 may
be configured to force a constant phase shift, e.g., QPSK symbol over a long
number of OFDM symbols, e.g., 16.  Within transceiver 204 of base station
device 102, the GI can then be removed and a long FFT performed on the
compressed time interval due to GI removal. The long FFT length my be, e.g.,
16*64 point =1024 point, wherein the bandwidth is 1/16 of the 64 point FFT,
resulting in an SNR improvement of about 16, i.e., 10 log 16 = 12.04 dB.

The systems above may be used with any OFDM modulated CPE devices.

For example, by allowing for a slow phase rotation during the 16 symbol interval,
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OFDMA may be implemented. This would allow for more than one reverse link
to be present at a time, thereby improving the reverse link capacity. If QAM
modulation is used, for example, as opposed to QPSK, then slower phase rotation
may be used. This would allow more of the 16 bins per 64 bins to be used. The
data is provided in the tones in the usual way, but with a different phase, amplitude
(QAM) per tone (of the 64 tones). This coding can be performed, for example, by
applicable computer instructions within the logic of CPE device 104. This allows
for the applicable power control, QAM modulation mapping and virtually all other
“normal” operations to appear in the resulting modulation. This provides the
ability to deploy IEEE 802.11a, for example, client devices and subsequently
provide infrastructure that is capable of receiving the weak reverse link signals

from such client devices.

Exemplary Frequency Domain Pre-Equalization Techniques:

In accordance with certain further implementations of the present invention,
the pre-equalization techniques described herein may, for example, take advantage
of frequency domain equalization techniques such as those described by Van
Acker, et al., in an article titled “Per Tone Equalization For DMT-Based Systems”,
as published in /EEE Transactions On Communications, Vol. 49, No. 1, January
2001, and which is incorporated herein by reference. Van Acker et al., teach that a
receiver can benefit from certain frequency domain equalization techniques.

Here, the Van Acker et al. equalization techniques are adapted for use in
pre-equalizing signals in the transmitting portion of a base station or like

device/node. An example of a frequency domain based pre-equalizer process 900
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suitable for use in pre-equalization process 304 (see Fig. 3) is shown in the block
diagram of Fig. 9.

In this example, frequency domain based pre-equalizer process 900 is
shown to include, within the base station device transceiver, a pre-equalization
processing block 304" having its output coupled to an antenna processing block
306, similar to that shown in Fig. 3. Here, however, pre-equalization processing
block 304" includes several FFTs and IFFTs that are arranged to allow equalization
parameters to be operatively applied to signals transformed from the time domain
to a corresponding frequency domain. More particularly, several FFTs 902 are
provided to receive signals that are to be transmitted. FFTs 902 convert these time
domain signals, each of which is associated with a particular OFDM tone, into
corresponding frequency domain signals. The outputs from FFTs 902 are
provided to a scaling process 908 (or other like process) along with the
desired/calculated channel coefficients or like parameters from a reverse link
processing block 308 (not shown). Scaling process 908 modifies cach tone as
needed in accordance with the measured/estimated channel characteristics.

The scaled signals output by scaling process 908 are still frequency domain
signals. To convert the scaled signals back in to a corresponding time domain, the
scaled signals are then input to IFFTs 904. IFFTs 904 convert the scaled signals
into corresponding time domain scaled signals. These time domain scaled signals
are then selectively input to a longer (e.g., 64 input/output) FFT 906 that is used to
complete the sub-band frequency domain equalization. In this illustrative
diagram, each input to FFT 906 is switched such that it selects one of the time

domain scaled signals output by an IFFT 904. The 64 selected scaled tone signals
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output by IFFT 904 are then provided to antenna processing block 306 for further
processing and eventual transmission.
During transmission, the multipath environment alters the transmitted

signals as represented by a summation process 912 that includes channel noise, for

.example, within the transmitted signals. The environmentally modified signals are

received by the transceiver in the CPE device, wherein the signals may be stored
in a memory device 914 and then provided to an FFT 916. Here, FFT 916 would
be a longer (e.g., 64 input/output) FFT configured to process/convert the received
signals. For example, FFT 916 can provide a one point FIR correction for each
received tone signal.

In this implementation, the frequency domain processing provided above
essentially acts a sub-band equalizer in the transmitting node (here, the base
station device). The GI and other one point FIR correction is then provided in the
receiver (here, the CPE device). Another aspect of this type of system is that
power may be set to be equal in each of the sub-bands, allowing regulatory rules,
such as FCC rules, to be satisfied. In this manner, the power may be substantially

flattened over the spectrum.

Using Reduced Spectral Power Density Transmissions:

The power in each sub-carrier in the above example may be held
substantially constant. A modification to the system involves the determination of
a worst case path loss over the OFDM tones, for example, through the use of
reciprocal measurements. Then the highest allowed power spectral density for that
particular sub-carrier is used, while the power spectral density for other tones is

reduced to allow the other tones to sustain the same level of QAM, QPSK, BPSK,
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etc. By reducing the power of the other tones, an improvement may be had with
respect to the capacity of the system as a result of lower interference being
generated. Thus, for example, doing so could allow the power amplifier to carry
additional channels for the same PEP level.

The requisite power spectral density needed to establish a level of QAM
can be determined, for example, by path loss estimation and the knowledge of the
reverse link power level transmitted on the reverse link. Thus, logic operating on
the CPE device may assist in the determination.

One exemplary method involves establishing a reverse link, having the
CPE device provide information to the base station device regarding the power
levels being used on the reverse link. Next, reciprocal path loss measurements are
made by the base station device and a link budget for a particular QAM level is
determined. Then wvariations in channel path loss can be used to set/reset
minimum/maximum power levels for a particular QAM level, e.g., 16 QAM.

Sub-carrier/channel equalization is then provided by the base station device
and the signals are transmitted to the CPE device. The CPE device then performs
single point FIR equalization to decode the QAM (e.g., 16 QAM) tones. Then a
decoder process corrects the errors caused, for example, by the tones that are

below the QAM threshold.

Further Extensions Of The Above Methods and Apparatuses:

As described and shown, cross-correlation processing, FFT processing and
filtering may be implemented in a variety of ways. For example, it is possible to
combine OFDM FFT processing and pre-equalization filtering. Cross-correlation

may be best performed in the frequency domain using the previously calculated
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DFTs of the known OFDM signal sequences. The resulting calculations reduce to
the calculation of a single FFT and a set of multiplications. Many other signal
processing techniques may also be used.

Other implementations of this invention may be derived from the disclosed
contents herein. By way of example, a practitioner may implement a high data
rate communication system using separately calculated multipaths, with all of the
paths transmitting on the same frequency. Another implementation may use
receiver OFDM channel equalization for delays greater than the guard interval,
thus improving performance.

In still other implementations, a reverse channel quality indicator, and/or
the measured forward channel impulse response, may be transmitted on the
reverse path when channel reciprocity is not available. Such a system may be
useful when Frequency Division Duplex or Half Frequency Division Duplex is
used.

In Frequency Division Duplex systems, short training signals may be
periodically transmitted using Time Division Duplex on each of the frequencies
used for Frequency Division Duplex. Multiple RF signals, operating on the same
and different frequencies, may also be simultaneously transmitted and received.
Furthermore, the operation of the described wireless system on the forward path

may be similarly implemented in a wireless system on the reverse path.

An example of channel measurement and correction:
Certain exemplary 64-point FFT OFDM systems have a first tone measured
on the reverse link to have a normalized amplitude slope from about 0.4 to about

0.25 and a phase shift from about 10 to about 100 degrees. The measurement can
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be performed using a 256-point FFT, for example. As such, eight samples are
available to determine channel characteristics. Pre-equalization, for example, can
then be applied on the forward link in the frequency domain using a 2.5 to 4
normalized amplitude and -10 to -100 degree slope across the eight frequency

domain samples. A second OFDM tone can be calculated in a similar way.

Conclusion

Although some preferred implementations of the various methods and
arrangements of the present invention have been illustrated in the accompanying
Drawings and described in the foregoing Detailed Description, it will be
understood that the invention is not limited to the exemplary implementations
disclosed, but is capable of numerous rearrangements, modifications and
substitutions without departing from the spirit of the invention as set forth and

defined by the following claims.
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.|| CLAIMS

3|l What is claimed is:

4

5 1. A method comprising:

6 identifying at least one multipath transmission delay within a
7 reverse path data signal;

8 determining at least one forward path pre-equalization
9 parameter based on said at least one transmission delay; and

10 modifying a forward path data signal based on said at least
11 one forward path pre-equalization parameter.

12

13 2. The method as recited in Claim 1, further comprising:

14 receiving said reverse path data signal over at least one
15 reverse transmission path.

16

17 3. The method as recited in Claim 2, further comprising:

18 transmitting said modified forward path data signal over at
19 least one forward transmission path.
20
21 4. The method as recited in Claim 1, wherein said reverse path data
2 signal includes at least one type of data selected from a group of
23 different types of data comprising Orthogonal Frequency Division
24 Multiplexing (OFDM) data and Quadrature Phase Shift Keying
25 (QPSK) data.

L & Hayes, PILC : 34 0424021409 MN1-001US PA1 APP DOC

IPR2024-00314
Petitioners’ Exhibit 1002
Page 000261



1

2 5.
3

4

s

6

7

8 6.
9

10

1 7.
12

13

14

15

16 8.
17

18

19
20
21 9.
2
23
24
25

Lee & Hayes, PLLC

A g

L L I

LT

The method as recited in Claim 1, wherein said modified forward
path data signal includes at least one type of data selected from a
group of different types of data comprising Orthogonal Frequency
Division Multiplexing (OFDM) data and Quadrature Phase Shift

Keying (QPSK) data.

The method as recited in Claim 5, wherein said modified forward

path data signal includes sub-carrier pre-equalized OFDM data.

The method as recited in Claim 6, further comprising:
generating corresponding Quadrature Phase Shift Keying
(QPSK) modulation values based on said sub-carrier pre-equalized

OFDM data.

The method as recited in Claim 4, wherein identifying said at least
one multipath transmission delay includes:
identifying at least one multipath transmission delay spread

that is greater than a guard interval.

The method as recited in Claim 1, wherein said reverse path data

signal includes identifiable training data.
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34
The method as recited in Claim 9, further comprising:

comparing said received identifiable training data to a local
version of said training data to identify said at least one muitipath

transmission delay within said reverse path data signal.

The method as recited in Claim 3, wherein modifying said forward
path data signal based on at least one forward path pre-equalization
parameter further includes:

selectively inverting and applying a measured channel
response to said forward path data signal to significantly reduce
subsequent induced deleterious channel response changes to said
modified forward path data signal during transmission over said at

least one forward transmission path.

The method as recited in Claim 3, wherein said at least one reverse
transmission path is substantially reciprocal to said at least one

forward transmission path.

The method as recited in Claim 1, wherein identifying said at least
one multipath transmission delay, determining said at least one
forward path pre-equalization parameter, and modifying said

forward path data signal are performed by a first device.
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The method as recited in Claim 13, wherein said first device
includes a base station device that is operatively configurable for use

in a wireless communication system.

The method as recited in Claim 13, further comprising:
using at least one first device receive antenna operatively
coupled to said first device to receive said reverse path data signal

over at least one reverse transmission path from a second device.

The method as recited in Claim 15, wherein said second device
includes a customer premise equipment (CPE) device that is
operatively configurable for use in a wireless communication

system.

The method as recited in Claim 16, wherein said CPE device
includes at least one device selected from a group of devices
comprising a computer, a portable computer, a personal digital

assistant (PDA), and a mobile communication device.

The method as recited in Claim 15, wherein said at least one first
device receive antenna includes at least one type of antenna selected
from a group of suitable types of antennas comprising at least one
omnidirectional type of antenna, at least one beam type of antenna,
at least one phased array type of antenna, and at least one adaptive

antenna.
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The method as recited in Claim 15, wherein said first device is

operatively coupled to a plurality of first device receive antennas.

The method as recited in Claim 13, further comprising;

receiving said reverse path data signal over at least one
reverse transmission path; and

causing said first device to post equalize at least a portion of

said received reverse path signal.

The method as recited in Claim 15, wherein determining said at least
one forward path pre-equalization parameter based on said at least
one transmission delay further includes:

determining at least one angle of arrival of said reverse path
data signal with respect to said at least one first device receive

antenna.

The method as recited in Claim 15, further comprising:

using at least one second device transmit antenna operatively
coupled to said second device and configured to transmit said
reverse path data signal over said at least one reverse transmission

path to said first device.
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The method as recited in Claim 22, wherein a plurality of second
device transmit antennas are operatively coupled to said second
device and configured to transmit said reverse path data signal over

said at least one reverse transmission path to said first device.

The method as recited in Claim 22, further comprising:
causing said second device to transmit at least two reverse
path data signals over said at least one reverse transmission path to

said first device.

The method as recited in Claim 24, wherein said at least two reverse
path data signals include Orthogonal Frequency-Division Multiple

Access (OFDMA) data.

The method as recited in Claim 22, further comprising;:
causing said second device to transmit said reverse path data
signal over said at least one reverse transmission path to said first

device at a bit rate less than about 6 Mbps.

The method as recited in Claim 22, further comprising:
causing said second device to transmit corresponding second
device transmission power level information to said first device; and
causing said first device to adjust at least one transmission
power level associated with said forward path data signal based on

said second device transmission power level information.
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The method as recited in Claim 13, further comprising:

using at least one first device transmit antenna operatively
coupled to said first device to transmit said modified forward path
data signal over at least one forward transmission path to a second

device.

The method as recited in Claim 28, wherein said at least one first
device transmit antenna is operatively configurable to provide
transmission diversity when transmitting said modified forward path

data signal.

The method as recited in Claim 28, wherein said at least one first
device transmit antenna is operatively configurable to provide spatial
division transmission when transmitting said modified forward path

data signal.

The method as recited in Claim 28, wherein said at least one first

device transmit antenna includes at least one type of antenna

‘selected from a group of suitable types of antennas comprising at

least one omnidirectional type of antenna, at least one beam type of
antenna, at least one phased array type of antenna, and at least one

adaptive antenna.
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The method as recited in Claim 28, further comprising:
setting at least one antenna pointing parameter associated
with said at least one first device transmit antenna based on said at

least one forward path pre-equalization parameter.

The method as recited in Claim 28, further comprising:

setting at least one phased array antenna transmission
directing parameter associated with said at least one first device
transmit antenna based on said at least one forward path pre-

equalization parameter.

The method as recited in Claim 28, further comprising;
selectively transmitting said modified forward path data

signal at one angle with respect to said first device transmit antenna.

The method as recited in Claim 28, further comprising:
selecting said at least one first device transmit antenna from a
plurality of first device transmit antennas that are each operatively

coupled to said first device.

The method as recited in Claim 35, further comprising:
selectively transmitting a plurality of beams using two or

more first device transmit antennas.
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39.

40.
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The method as recited in Claim 36, wherein each of said transmitted
plurality of beams is selectively adjusted in phase and amplitude to

reduce multipath affects when received by said second device.

The method as recited in Claim 28, further comprising:

using at least one second device receive antenna operatively
coupled to said second device and configured to receive said
modified forward path data signal over said at least one forward

transmission path from said first device.

The method as recited in Claim 38, wherein a plurality of second
device receive antennas are operatively coupléd to said second
device and configured to receive said modified forward path data
signal over said at least one forward transmission path from said first

device.

The method as recited in Claim 1, wherein determining said at least
one forward path pre-equalization parameter based on said at least
one transmission delay further includes:

iteratively selectively identifying different forward path pre-
equalization parameters over time to operatively identify and
subsequently ignore aliased multipath delays within said reverse

path data signal.
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The method as recited in Claim 1, wherein determining said at least
one forward path pre-equalization parameter based on said at least
one transmission delay further includes:

sub-band equalizing said forward path data signal using

corresponding frequency domain reverse path data.

The method as recited in Claim 1, wherein modifying said forward
path data signal based on said at least one forward path pre-
equalization parameter further includes:

selectively setting different transmission power levels Vfor at
least two Orthogonal Frequency Division Multiplexing (OFDM)
tones in said forward path data signal based on said at least one

forward path pre-equalization parameter.

A system comprising:

a first device operatively configurable to connect to at least a
second device over a wireless communication path, said first device
having logic that is configured to detect a multipath transmission
delay in at least one reverse path data signal transmitted by said
second device, determine at least one forward path pre-equalization
parameter based on said detected multipath transmission delay, and
pre-equalize a forward path data signal that is to be transmitted to
said second device based on said at least one forward path pre-

equalization parameter.
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The system as recited in Claim 43, wherein said first device further
comprising:

at least one first device antenna; and

at least one transceiver operatively coupled to said at least
one first device antenna and said logic, said at least one transceiver
being configurable to receive said reverse path data signal over at
least one reverse transmission path using said at least one first device
antenna and provide said reverse path data signal to said logic, and
transmit said modified forward path data signal from said logic over

at least one forward transmission path.

The system as recited in Claim 43, wherein said reverse path data
signal includes at least one type of data selected from a group of
different types of data comp.rising Orthogonal Frequency Division
Multiplexing (OFDM) data and Quadrature Phase Shift Keying
(QPSK) data.

The system as recited in Claim 43, wherein said modified forward
path data signal includes at least one type of data selected from a
group of different types of data comprising Orthogonal Frequency
Division Multiplexing (OFDM) data and Quadrature Phase Shift
Keying (QPSK) data.

The system as recited in Claim 46, wherein said modified forward

path data signal includes sub-carrier pre-equalized OFDM data.
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The system as recited in Claim 47, wherein said logic is further
configured to produce corresponding Quadrature Phase Shift Keying
(QPSK) modulation values based on said sub-carrier pre-equalized

OFDM data.

The system as recited in Claim 45, wherein said logic detects said
multipath transmission delay by identifying at least one multipath

transmission delay spread that is greater than a guard interval.

The system as recited in Claim 43, wherein said reverse path data

signal includes identifiable training data.

The system as recited in Claim 50, wherein said logic is further
configured to compare said received identifiable training data to a
non-mulitipath delayed version of said training data to detect said

multipath transmission delay.

The system as recited in Claim 44, wherein said logic is configured
to selectively invert and apply a measured channel response to said
forward path data signal to significantly reduce subsequent induced
deleterious channel response changes to said modified forward path
data signal during transmission over said at least one forward

transmission path.
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The system as recited in Claim 44, wherein said at least one reverse
transmission path is substantially reciprocal to said at least one

forward transmission path.

The system as recited in Claim 43, wherein said first device includes
a base station device that is operatively configurable for use in a

wireless communication system.

The system as recited in Claim 44, further comprising:
said second device, in the form of a customer premise
equipment (CPE) device that is operatively configurable for use in a

wireless communication system.

The system as recited in Claim 55, wherein said CPE device

" includes at least one device selected from a group of devices

comprising a computer, a portable computer, a personal digital

assistant (PDA), and a mobile communication device.

The system as recited in Claim 44, wherein said first device is

operatively coupled to a plurality of first device receive antennas.
The system as recited in Claim 44, wherein said logic is configured

to post-equalize at least a portion of said received reverse path

signal.
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The system as recited in Claim 44, wherein said logic is further
configured to determine at least one angle of arrival of said reverse

path data signal with respect to said at least one first device antenna.

The system as recited in Claim 55, wherein said second device
includes at least one second device antenna that is operatively
configurable to transmit said reverse path data signal over said at
least one reverse transmission path to said first device and receive
said transmitted modified forward path data signal from said first

device over said at least one forward transmission path.

The system as recited in Claim 60, wherein said second device
includes a plurality of second device antennas that are operatively
configurable to transmit said reverse path data signal over said at

least one reverse transmission path to said first device.

The system as recited in Claim 60, wherein said second device is
configurable to transmit at least two reverse path data signals over

said at least one reverse transmission path to said first device.

The system as recited in Claim 62, wherein said at least two reverse

path data signals include Orthogonal Frequency-Division Multiple

Access (OFDMA) data.
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The system as recited in Claim 60, wherein said second device is
configurable to transmit said reverse path data signal over said at
least one reverse transmission path to said first device at a bit rate

less than about 6 Mbps.

The system as recited in Claim 60, wherein said second device is
configurable to transmit corresponding second device transmission
power level information to said first device, and said first device is
further configurable to adjust at least one transmission power level
associated with said forward path data signal based on said second

device transmission power level information.

The system as recited in Claim 44, wherein said at least one first
device antenna is operatively configurable to provide transmission

diversity when transmitting said modified forward path data signal.

The system as recited in Claim 44, wherein said at least one first
device antenna is operatively configurable to provide spatial division
transmission when transmitting said modified forward path data

signal.

The system as recited in Claim 44, wherein said at least one first
device antenna includes at least one first device transmit antenna and

at least one first device receive antenna.
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The system as recited in Claim 68, wherein said at least one first
device transmit antenna includes at least one type of antenna
selected from a group of suitable types of antennas comprising at
least one omnidirectional type of antenna, at least one beam type of
antenna, at least one phased array type of antenna, and at least one

adaptive antenna.

The system as recited in Claim 68, wherein said at least one first
device receive antenna includes at least one type of antenna selected
from a group of suitable types of antennas comprising at least one
omnidirectional type of antenna, at least one beam type of antenna,
at least one phased array type of antenna, and at least one adaptive

antenna.

The system as recited in Claim 68, wherein said logic is further
configured to establish at least one antenna pointing parameter
associated with said at least one first device transmit antenna based

on said at least one forward path pre-equalization parameter.

The system as recited in Claim 68, wherein said logic is further
configured to establish at least one phased array antenna
transmission directing parameter associated with said at least one
first device transmit antenna based on said at least one forward path

pre-equalization parameter.
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The system as recited in Claim 68, wherein said logic is further
configurable to cause said at least one transceiver to selectively
transmit said modified forward path data signal at one angle with

respect to said at least one first device transmit antenna.

The system as recited in Claim 68, wherein said logic is further
configurable to cause said at least one transceiver to select said at
least one first device transmit antenna from a plurality of first device
transmit antennas that are each operatively coupled to said first

device.

The system as recited in Claim 74, wherein said logic is further
configurable to cause said at least one transceiver to selectively
transmit a plurality of beams using two or more first device transmit

antennas.

The system as recited in Claim 75, wherein each of said transmitted
plurality of beams is selectively adjusted in phase and amplitude to

reduce multipath affects when received by said second device.

The system as recited in Claim 60, wherein said at least one second

device antenna includes at least one second device transmit antenna

and at least one second device receive antenna.
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The system as recited in Claim 77, wherein said second device
includes a plurality of second device receive antennas that are
configurable to receive said transmitted modified forward path data
signal over said at least one forward transmission path from said first

device.

The system as recited in Claim 43, wherein said logic is further
configurable to iteratively selectively test different forward path pre-
equalization parameters over time such that aliased multipath delays

within said reverse path data signal are identifiable.

The system as recited in Claim 43, wherein said logic is configured
to provide sub-band equalizing of said forward path data signal

using corresponding frequency domain reverse path data.

The system as recited in Claim 43, wherein said logic is further
configurable to cause said transceiver to selectively establish
different transmission power levels for at least two Orthogonal
Frequency Division Multiplexing (OFDM) tones in said forward
path data signal based on said at least one forward path pre-

equalization parameter.
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An apparatus comprising:

an Orthogonal Frequency Division Multiplexing (OFDM)
processor configured to receive coded data and output corresponding
OFDM data;

a pre-equalizer operatively coupled to said OFDM processor
and configured to receive said OFDM data and output pre-equalized
OFDM data based on gathered reverse link data;

at least one antenna; and

a transceiver operatively coupled to said pre-equalizer and
said at least one antenna, said transceiver being configured to receive
said pre-equalized OFDM data from said pre-equalizer and apply a
corresponding transmittable forward link data signal to said at least

one antenna.

The apparatus as recited in Claim 82, wherein said transceiver is
configurable to receive a transmitted reverse link data signal using
said at least one antenna and output corresponding reverse link data,
and further comprising:

reverse link logic operatively coupled to said at least one
antenna and said operatively coupled to said at least one first device
antenna, said reverse link logic being configured to detect at least
one multipath induced delay in said reverse link data and provide

associated said gathered reverse link data to said pre-equalizer.
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The apparatus as recited in Claim 82, wherein said pre-equalized

OFDM data includes sub-carrier pre-equalized OFDM data.

The apparatus as recited in Claim 82, wherein said reverse link logic
detects said at least one multipath induced delay by identifying at
least one transmission delay spread that is greater than a guard

interval.

The apparatus as recited in Claim 83, wherein said reverse link data

signal includes identifiable training data.

The apparatus as recited in Claim 86, wherein said reverse link logic
is further configured to compare said received identifiable training
data to a non-delayed version of said training data to detect said at

least one transmission delay.

The apparatus as recited in Claim 83, wherein said pre-equalizer is
configured to selectively invert and apply a measured channel

response to said OFDM data.

The apparatus as recited in Claim 83, wherein a reverse transmission
path carrying said transmitted reverse link data signal towards said
antenna is at least substantially reciprocal to a forward transmission
path carrying said transmittable forward link data signal away from

said at least one antenna.
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The apparatus as recited in Claim 82, wherein said apparatus
includes a base station device suitable for use in a wireless

communication system.

The apparatus as recited in Claim 82, wherein said at least one

antenna is operatively configurable to provide transmission diversity.

The apparatus as recited in Claim 82, wherein said at least one

antenna is operatively configurable to provide spatial division.

The apparatus as recited in Claim 82, wherein said at least one
antenna includes at least one transmit antenna and at least one

receive antenna.

The apparatus as recited in Claim 93, wherein said at least one
transmit antenna includes at least one type of antenna selected from
a group of suitable types of antennas comprising at least one
omnidirectional type of antenna, at least one beam type of antenna,
at least one phased array type of antenna, and at least one adaptive

antenna.
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The apparatus as recited in Claim 93, wherein said at least one
receive antenna includes at least one type of antenna selected from a
group of suitable types of antennas comprising at least one
omnidirectional type of antenna, at least one beam type of antenna,
at least one phased array type of antenna, and at least one adaptive

antenna.
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ABSTRACT

Methods, apparatuses and systems are provided for identifying at least one
multipath transmission delay within a reverse path data signal, determining at least
one forward path pre-equalization parameter based on the transmission delay, and
modifying a forward path data signal based on the forward path pre-equalization
parameter. A reverse link transmission is used to help characterize the multipath
delays that may exist between communicating devices. The reverse path data
signal can include a training sequence or other like known/substantially-known
data that can be analyzed to detect transmission delays, especially delays that
extend beyond established guard intervals. Such pre-equalization techniques can
be advantageously combined, for example, with antenna arrangements that support

transmission diversity, spatial division transmission, and/or other like techniques.

Lee & Hayes, PLLC 5 6 0424021409 MNI-061US PAL APP DOC

L R R

IPR2024-00314

Petitioners’ Exhibit 1002

Page 000283



MN1-001US L8707, 50 4 §hasng | g g i oy

BASE
STATION
111
~—102
q. 1
106 c? ’
L VK 108
| Loaic — TRANSCEIVER
! |
=206 204
NETWORK
INTERFACE BASE
A =202 STATION
v - 102
[ _____ ]
200 —/‘7 |

1
TRANSCEIVER —— LoGIC }
|

CPE

70 2 CPE =210
9 ’ N\= 104

IPR2024-00314
Petitioners’ Exhibit 1002
Page 000284



MN1-001US - 730 8 70 55 a5 08, 57

DATA PROCESSING EQUALIZATION PROCESSING
N— 302 N— 304 ~— 306
REVERSE 310

PROCESSING

Zg. 5

CROSS-
400 _\ CORRELATION
402
% 0-g 4 o l Py
OFDM TIME SAMPLES
GUARD
INTERVAL

IPR2024-00314
Petitioners’ Exhibit 1002
Page 000285



MN1-001US B 007055 sk v v Ty g

500
/—

502
RECEIVED |
SIGNAL »\\/’/\<‘/’_\
PHASE

ANTENNA NUMBER

600
N

604
FOURIER 606
TRANSFORM /
MAGNITUDE/ I GUARD
DELAY INTERVAL

FFT BIN

IPR2024-00314
Petitioners’ Exhibit 1002
Page 000286



MN1-001US L0 8 B0 e i o TR

700 ~
702 704 708 ]
706
l
802 ™~
TimE
POWER
H D
G/ C A
yd
F B /7
v
E A . / TRAINING
. PERIOD
/S
v
e —
cee AR A FREQUENCY
ST T 7
. 7~ HEADER/
 — _ _ 73777 PREAMBLE
OFDM TONES
Q
804 ™~ p
B
e sd|—e o
Ve
De o e WA

IPR2024-00314
Petitioners’ Exhibit 1002
Page 000287



MN1-001US .1

BASE STATION DEVICE TRANSCEIVER CPE DEeviCE TRANSCEIVER

| |
| |
| |
| |
-» 902 |—» 904 > : !
{
| :
| |
» 902 | 904 » FFT f | | FFT
| | >
906 | P 2 : 916
. 304’ ‘ e 916
hd : CHANNEL !
1 Noise :
> 902 [ » 904 > : |
| \ |
| |
| |
! |
| |
| |
912

o 0—e—o o
S =
ESTS - ) - N FFT
sl 902 s |: 904 | 910 | 906
*l: ¢ : .
5 ts—e—p5 15—

\r/

\ 908

IPR2024-00314
Petitioners’ Exhibit 1002
Page 000288



S

Aty

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

INVENTOTSRIP c..coii ettt Crilly Jr.
APPHCANT ittt e se e e Mabuhay Networks, Inc.
AHorney's DOCKet NO. ..ooeeiiiiiieeeeetr st MNI1-001US

Title: Improved Multipath Communication Methods And Apparatuses

DECLARATION FOR PATENT APPLICATION

As a below named inventor, I hereby declare that:

My residence, post office address and citizenship are as stated below next to
my name.

I believe I am the original, first and sole inventor (if only one name is listed
below) or an original, first and joint inventor (if plural names are listed below) of the
subject matter which is claimed and for which a patent is sought on the invention
entitled “Wireless Packet Switched Communication Systems And Networks Using
Adaptively Steered Antenna Arrays,” the specification of which is attached hereto.

I have reviewed and understand the content of the above-identified
specification, including the claims.

B hereby claim benefit under 35 U.S.C. i19(e) 61‘ Unitea States Provisional
Application 60/287,163, filed April 27, 2001.

I acknowledge the duty to disclose information which is material to the
examination of this application in accordance with Title 37, Code of Federal
Regulations, § 1.56(a).

PRIOR FOREIGN APPLICATIONS: no applications for foreign patents or
inventor's certificates have been filed prior to the date of execution of this

declaration.

LEE & HAYES, PLLC 1 0424021450 MN1-00]1US DE1

UL R TR T L

IPR2024-00314

Petitioners’ Exhibit 1002

Page 000289



20

21

22

23

24

25

Power of Attorney

I appoint the following attorneys to prosecute this application and transact all
future business in the Patent and Trademark Office connected with this application:
Lewis C. Lee, Reg. No. 34,656; Daniel L. Hayes, Reg. No. 34,618; Allan T.
Sponseller, Reg. 38,318; James R. Banowsky, Reg. No. 37,773; Lance R. Sadler,
Reg. No. 38,605; Thomas A. Jolly, Reg. No. 39,241; Kasey C. Christic, Reg. No.
40,559; Nathan R. Rieth, Reg. No. 44,302; Brian G. Hart, Reg. No. 44,421; David S.
Thompson, Reg. No. 37,954; Paul W. Mitchell, Reg. No. 44,453; Bradley K.
DeSandro, Reg. No. 34,521; Brian J. Pangrle, Reg. No. 42.973; David A. Morasch,
Reg. No. 42,905; Robert R. Axenfeld, Reg. No. 37,276; Keith W. Saunders, Reg.
No. 41,462; Kayla D. Brant, Reg. No. 46,57; and Michael G. Smith, Reg. No.

45,368. [RARERR R
29150

Send correspondence to: Customer No. 29150 PATENT & TRADEMARK OFFICE

Direct telephone «calls to: Thomas A. Jolly (509)324-9256.

All statements made herein of my own knowledge are true and that all
statements made on information and belief are believed to be true; and further that
these statements were made with the knowledge that willful false statements and the
like so made are punishable by fine or imprisonment, or both, under Section 1001 of
Title 18 of the United States Code and that such willful félse statement may

jeopardize the validity of the application or any patent issued therefrom.

LEE & HAYES, PLLC 2 0424021450 MN1-00]US DET

IPR2024-00314

Petitioners’ Exhibit 1002

Page 000290



Full name of inventor:

Inventor’s Signature
Residence:
Citizenship:

Post Office Address:

LEE & HAYES, PLIC

AP E L R e g

% %k ok k ko k ko k k¥

William J. Crilly Jr.

\/\/A;C((M() %}\ Date: AM 25 g2e02

Liberty Lake, Washington
USA

23825 E. 2™ Avenue Court
Liberty Lake WA 99019

0424021450 MN1-G01US DE]

IPR2024-00314
Petitioners’ Exhibit 1002
Page 000291



. e

PATENT APPLICATION SERIAL NO.

U.S. DEPARTMENT OF COMMERCE
PATENT AND TRADEMARK OFFICE
FEE RECORD SHEET

04/29/2002 NWOLDER1 00000050 120769 10131864

01 FL:201 370.00 CH
02 FC:203 673,00 CH

PTO-1556
(5/87)
/

N

*U.S. Government Printing Offica: 2001 — 481-697/59173

IPR2024-00314
Petitioners’ Exhibit 1002
Page 000292



. Application or Docket Number
PATENT APPLICATION FEE DETERMINATION RECORD
Effective October 1, 2001 Mnil - aplu ¢
CLAIMS AS FILED - PART | SMALL ENTITY OTHER THAN
(Column 1) Column 2 TYPE [ OR SMALL ENTITY
TOTAL CLAIMS o RATE | FEE RATE | FEE
FOR mBJER FILED NUMBER EXTRA BASIC FEE] 370.00 |oR[BASIC FEE| 740.00
TOTAL CHARGEABLE CLAIMS Q ¢ minus 20= [* 7 ( X$ 9= 67 lor X$18=
—— ra—
INDEPENDENT CLAIMS 2 minus3=| L X42= or| X84=
MULTIPLE DEPENDENT CLAIM PRESET\Tf o D
+140= OR| +280=
* If the difference in column 1 is less than zero, enter “0” in column 2 TOTAL '{ Jor TOTAL
CLAIMS AS AMENDED - PART I OTHER THAN
CLAIMS HIGHEST
ADDI- ADDI-
< REMAINING NUMBER
E ARTER previossy | oaen' | | RATE |TIONAL RATE | TIONAL
u AMENDMENT PAID FOR FEE FEE
§ Total . * Minus *x = X$ 9= OR X$18=
3 Independent |« Minus Jeek = X42= OR X84=
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM | I
+140= OR|] +280=
T TOTAL OR ... TOTAL
ADDIT. FEE ADDIT. FEE
(Column 3) ’
HIGHEST
@ REMAINING NUMBER | PRESENT ADDI- ADDI-
- AFTER PREVIOUSLY EXTRA RATE [|TIONAL RATE [ TIONAL
Z BB ~venomvenT IS PAID FOR FEE FEE
= .
% Total * = X$ 9= or| X$18=
"E" Independent |« Minus ek = a2 or| xes-
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM g
+140= OR] +280=
TOTAL OR TOTAL
ADDIT. FEE ADDIT. FEE
Column 1 Column 2)  (Column 3)
CLAIMS HIGHEST
o REMAINING NUMBER | PRESENT ADDI- ADDI-
E AFTER PREVIOUSLY EXTRA RATE [TIONAL RATE | TIONAL
T} AMENDMENT PAID FOR FEE FEE
= Total i
% o * Minus ok = X$ 9= OR X$18=
g Independent |+ Minus ek =
g X42= OR X84=
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM I I
+140= oRr | +280=
* If the entry in column 1 is less than the entry in column 2, write “0” in column 3. —OT,
** if the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter *20." ADDI-‘;OJQIE- OR ADD;‘OEIQEIS.
***If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter *3.” ' '
The “Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in calumn 1.

FORM PTO-875 (Rev. 8/01) Patent and Trademark Office, U.S. DEPARTMENT OF COMMERCE
Fru.S GPO.2001 482-124 1 59197

IPR2024-00314
Petitioners’ Exhibit 1002
Page 000293



- —

SERIAL NO. FILING DATE
CLAIMS ONLY —
CLAIMS o
® ®
AS RLED mA:gEnausm mmsum:;usm '
IND. DEP. IND. DEP. IND. DEP. IND. DEP. | IND. DEP. IND. DEP.
1 | 51 |
2 | 52 !
3 [ 53 [
4 /] 54 /
5 | 55 ]
5 56 |
7 57 b
8 58 )
9 59 [
10 60 1
1 61 |
12 62 ]
F 13 63 A
14 64 }
15 [ 65 |-
16 66 /
17 67 L
18 68
19 69
20 70
21 7
2 72
23 | 73
24 ] 74
25 / 75
26 | 78
27 ( 77
28 [ 78
29 79
30 - 80
31 81
22 | e /
33 { 83 )
34 ] 84 )
5 | 85 [
36 | 86 [
a7 i a7 ]
38 ) 88
39 ) 89
40 | 90
41 3 1
42 ! 92 ]
| | - %3 ] .
44 ‘ 94 {
45 95 /
46 96
47 97
48 8
49 99
50 ; 100 | .
TOML TOTAL "
(s ¢ N = e

FORM PTO-2022 (1-68)

* MAY BE USED FOR ADDITIONAL CLAIMS OR ADMENDMENTS

U.S.DEPARTMENT OF COMMERCE
Patent and Trademark Office

“U.5. Government Printing Office: 1998 - 433-214/70003

IPR2024-00314

Petitioners’ Exhibit 1002

Page 000294



	22145_10131864_03-14-2018_Communication - Re:  Power of Attorney (PTOL-308)
	22145_10131864_03-14-2018_Communication - Re:  Power of Attorney (PTOL-308)
	22145_10131864_03-12-2018_Power of Attorney
	22145_10131864_03-12-2018_Electronic Filing System(EFS) Acknowledgment Receipt
	22145_10131864_03-12-2018_Power of Attorney
	22145_10131864_01-30-2012_Communication - Re:  Power of Attorney (PTOL-308)
	22145_10131864_01-30-2012_Communication - Re:  Power of Attorney (PTOL-308)
	22145_10131864_01-19-2012_Power of Attorney
	22145_10131864_01-19-2012_Electronic Filing System(EFS) Acknowledgment Receipt
	22145_10131864_07-20-2010_Communication - Re:  Power of Attorney (PTOL-308)
	22145_10131864_07-20-2010_Communication - Re:  Power of Attorney (PTOL-308)
	22145_10131864_07-06-2010_Power of Attorney
	22145_10131864_07-06-2010_Transmittal Letter
	22145_10131864_05-06-2008_Change of Address
	22145_10131864_01-24-2007_Issue Notification
	22145_10131864_12-27-2006_Issue Fee Payment (PTO-85B)
	22145_10131864_11-15-2006_Notice of Allowance and Fees Due (PTOL-85)
	22145_10131864_11-15-2006_Examiner Interview Summary Record (PTOL - 413)
	22145_10131864_10-02-2006_Notice of Allowance and Fees Due (PTOL-85)
	22145_10131864_10-02-2006_Notice of Allowance and Fees Due (PTOL-85)
	22145_10131864_10-02-2006_Bibliographic Data Sheet
	22145_10131864_10-02-2006_Issue Information including classification, examiner, name, claim, renumbering, etc.
	22145_10131864_10-02-2006_Search information including classification, databases and other search related notes
	22145_10131864_09-26-2006_Communication - Re:  Power of Attorney (PTOL-308)
	22145_10131864_09-26-2006_Bibliographic Data Sheet
	22145_10131864_09-26-2006_Fee Worksheet (SB06)
	22145_10131864_09-21-2006_Amendment/Request for Reconsideration-After Non-Final Rejection
	22145_10131864_09-21-2006_Claims
	22145_10131864_09-21-2006_Applicant Arguments/Remarks Made in an Amendment
	22145_10131864_09-21-2006_Power of Attorney
	22145_10131864_09-21-2006_Transmittal of New Application
	22145_10131864_09-20-2006_Non-Final Rejection
	22145_10131864_09-20-2006_List of references cited by examiner
	22145_10131864_09-20-2006_Search information including classification, databases and other search related notes
	22145_10131864_09-20-2006_Index of Claims
	22145_10131864_08-23-2006_Examiner's search strategy and results
	22145_10131864_08-22-2006_Examiner's search strategy and results
	22145_10131864_07-31-2006_Amendment/Request for Reconsideration-After Non-Final Rejection
	22145_10131864_07-31-2006_Claims
	22145_10131864_07-31-2006_Applicant Arguments/Remarks Made in an Amendment
	22145_10131864_07-31-2006_Authorization for Extension of Time all replies
	22145_10131864_07-31-2006_Electronic Filing System(EFS) Acknowledgment Receipt
	22145_10131864_07-31-2006_Fee Worksheet (SB06)
	22145_10131864_07-11-2006_Non-Final Rejection
	22145_10131864_07-11-2006_List of references cited by examiner
	22145_10131864_07-11-2006_Index of Claims
	22145_10131864_07-11-2006_Search information including classification, databases and other search related notes
	22145_10131864_07-11-2006_Bibliographic Data Sheet
	22145_10131864_06-28-2006_Examiner's search strategy and results
	22145_10131864_06-13-2006_Amendment/Request for Reconsideration-After Non-Final Rejection
	22145_10131864_06-13-2006_Specification
	22145_10131864_06-13-2006_Claims
	22145_10131864_06-13-2006_Applicant Arguments/Remarks Made in an Amendment
	22145_10131864_06-13-2006_Fee Worksheet (SB06)
	22145_10131864_06-13-2006_Fee Worksheet (SB06)
	22145_10131864_12-13-2005_Non-Final Rejection
	22145_10131864_12-13-2005_List of references cited by examiner
	22145_10131864_12-13-2005_Index of Claims
	22145_10131864_12-13-2005_Bibliographic Data Sheet
	22145_10131864_12-13-2005_Search information including classification, databases and other search related notes
	22145_10131864_12-07-2005_Examiner's search strategy and results
	22145_10131864_04-25-2002_Authorization for Extension of Time all replies
	22145_10131864_04-25-2002_Transmittal of New Application
	22145_10131864_04-25-2002_Specification
	22145_10131864_04-25-2002_Claims
	22145_10131864_04-25-2002_Abstract
	22145_10131864_04-25-2002_Drawings-only black and white line drawings
	22145_10131864_04-25-2002_Oath or Declaration filed
	22145_10131864_04-25-2002_Fee Worksheet (SB06)
	22145_10131864_04-25-2002_Fee Worksheet (SB06)
	22145_10131864_04-25-2002_Claims Worksheet (PTO-2022)



