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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : 8,891,347 B2 Page 1 of 2
APPLICATION NO. : 13/522422

DATED : November 18, 2014

INVENTOR(S) : Yin

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

In The Drawings

In Fig. 3, Sheet 2 of 4, delete “UP/UC/DSP” and insert -- uP/uC/DSP --, therefor. (See Attached
Sheet)

In The Specification

In Column 1, below Title, insert -- RELATED APPLICATION DATA

The present application is a U.S. national stage filing under 35 U.S.C. §371 of International
Application No. PCT/CN2011/077718, filed on July 28, 2011, the entire contents of which are
incorporated herein by reference. --.

In Column 6, Line 39, delete “and or”” and insert -- and/or --, therefor.

In Column 8, Line 29, delete “Signal” and insert -- SIgnal --, therefor.

In Column 9, Line 34, delete “i—1,2” and insert -- i-1,2, --, therefor.

In Column 9, Line 35, delete “Where” and insert -- where --, therefor.

¢, () and ¢, (),

In Column 9, Line 41, delete “cr«(€;) and cg,*” and insert -- --, therefor.
In The Claims
In Column 17, Line 27, in Claim 6, delete “comprisingequalizing” and insert
-- comprising equalizing --, therefor.
Signed and Sealed this

Ninth Day of June, 2015

Decbatle ZX Loa

Michelle K. Lee
Director of the United States Patent and Trademark Office

IPR2024-00136
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CERTIFICATE OF CORRECTION (continued)
Nov. 18, 2014
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. ! Patent No. Applicant(s)
Response to the 8891347 Yin
. Requ-eSt fOI Issue Date Docket No.
Certificate of Correction | Nov. 18,2014 11013.1008US01 -

This is in response to the request for a Certificate of Corraction filed March 11, 2015

Request Approval- In- Part - Consideration has been given '.6 your request for the issuance of a Cenificate of
Corraction under the provisions of 37 CFR 1.322 andfor 37 CFR 1.323. The Requestis improper and approved in pant for
the reason(s} below:

DSupersedeNacate — The Certificate of Correction issued in error, in that errons} was made in identifying the patent
number andfor keying text/ocmections. See "Other Comments’ below,

IADAssignees' names and adoresses {assignment data) printed in 3 patent, are based solely on information supplied in the
appropriate space for identifying the assignment d3ta on the Issue Fee Transmital Form (PTOL-88b). Any request for a patent to be
comected 10 state the name of the assignee, must state that the assignment was submitted for recordalion as setforth in i 37 CFR 3.4
oefors issuance of the patent. Petition under 2.61 s to be filed for considaration cf correction to assignee. The petition fee set forthin 37
CFR 117(i} 1} (cuTenty $340, 870, $35 or targe, small and micro entiies, respectivaly.

2. DThe sfeged emor in . s factan
Amendment and‘or Change made by the examiner and considered o be in atcordance with the pemnissible amendments enumerated in
the Manual of Patem Examinzvy Procedure (MFPEP) Section 1302.04, Applicant did not e otiection or amendment uader 37 CFR 1.312
priof o paymen: of the issue fae. :

3>DA petition under CFR 1,162 is required to comrect the alleged errors i spelling or order of inventor's names, since inventer's
sames are printed solely in accerdance with the type-written names, 3nd in the order of the type-writen names on the Applicstion Data
Sheet (ADS).

é,DWRh respect io the alleged emor in changing the ftvenior name on the patent due 1o cledcal eror in ADS/OATH of related
pateats. The inventor's name i printed in accordance with the OATH/ADS submiitad at the tme of fling the application. However, your
atention is directed o C.F.R. 1.324, wherein 3 request is being made to change, add o deleie smventor(s}, after issuance of the patert.

S.DWhh respect 10 the alleged emor in .
companson of the printed patent with the comespoading focation in the apolicstion file reveals that there is no discrepancy.

G.DW'&h respect 10 37 OFR 1.72, the title should te brief tat technically accuraie and descriptive and shoulc contain fewer than
500 charactzrs. Inasmuch as the words “new,” improwved,” “improvement of,” and “improvement in” are not considered as part of the titte
of an inventicn, these words should not be inciuded a1 the beginning of the title of the invention and Wi be delsted when the Office enters
the title into the Office’s computer records, and when any patent issues.

7 E]The fee for cormection undsr 37 CFR 1.323is set forth in 37 CFR 1.20{3).D?ania! fes DND fee was received with your
requesi Full ‘ee payment is required before further action is taken on this request,

&I:I With respect 1o the request for corrected Letters Patent {Grant), comrections to the original Letters Patent are made under the
orovisions of Rule 1.322(b} not Rule1.3233, untess a pelition is grasted.
3. thﬂ Comments:  Col. 1, line 3 "CROSS-REFERENCE TO RELATED APPLICATION™ {5 changed to read — RELATED

APPLICATION DATA — Also, Col. 9, 1ine 81 -
is inserted to read as shown in the

records of this office.
Further correspondence conceming this matter should be filed and direcled to the Certificates of Correction Branch.

() and ¢, (€},

Ms. Angela Green ' 571-272-9005

Lega! instrument Examiner: Prone:

Cenificates of Correction Branch email: CustomerSeniceloC@Buspin.gov CoC Central Phone Number: {703) ?5648\4

if applicable, information regarding & petition under 37 CFR 1.183 should be directed fo the sttention of the Commuscioner for
Pafents ucing the FAX number (671) 273-8300

4.5. Patent and Trademark Cfice Part of Paper No.
FPTO-922_ColC (Rev. 1072014)

IPR2024-00136
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IN THE UNITED STATES PATENT & TRADEMARK OFFICE

PATENT NO.: 8,891,347

USPTO CONFIRMATION CODE: 1084
APPLICATION NO.: 13/522,422

PCT FILED: July 28, 2011

U.S. FILED: July 16, 2012
EXAMINER: Kwang B. Yao

GROUP ART UNIT: 2473

FOR: USER-FOCUSING TECHNIQUE FOR WIRELESS COMMUNICATION
SYSTEMS

37 CFR 1.322 & 37 CFR 1.323 REQUEST FOR CERTIFICATE OF CORRECTION
FOR USPTO AND/OR APPLICANT MISTAKE

Commissioner for Patents

Office of Patent Publication

ATTN: Certificate of Correction Branch
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

A certificate of correction under 35 USC 254 is respectfully requested in the
above-identified patent.

It is believed that all errors identified herein were the fault of both the applicant
and USPTO and, accordingly, please charge $100.00 to the Credit Card utilized for this
certificate of correction filing. In the event that a further fee is required, please charge the
amount to the same Credit Card.

The exact locations where the errors appear in the patent and patent application
are as follows:

1 IPR2024-00136

Petitioners' Ex. 1002
Ex.1002.00006



In Fig. 3, Sheet 2 of 4, delete “UP/UC/DSP” and insert - - uP/uC/DSP - -,
therefor.

(REPLACEMENT SHEET DATED OCTOBER 8, 2014, SHEET 2/4
(PAGE 25 OF FW), FIGURE 3)

In Column 1, below Title,

insert - - CROSS-REFERENCE TO RELATED APPLICATION

The present application is a U.S national stage filing under 35 U.S.C. §371 of
International Application No. PCT/CN2011/077718, filed on July 28, 2011, the
entire contents of which are incorporated herein by reference. - -.
(ORIGINALLY FILED SPECIFICATION DATED JULY 16, 2012, PAGE 1,
BELOW TITLE)

In Column 6, Line 39, delete “and or” and insert - - and/or - -, therefor.
(ORIGINALLY FILED SPECIFICATION DATED JULY 16, 2012, PAGE 9,
LINE 1)

In Column 8, Line 29, delete “Signal” and insert - - SIgnal - -, therefor.
(ORIGINALLY FILED SPECIFICATION DATED JULY 16, 2012, PAGE 11,
LINE 21)

In Column 9, Line 34, delete “i=1,2” and insert - - i=1,2, - -, therefor.
(ORIGINALLY FILED SPECIFICATION DATED JULY 16, 2012, PAGE 13,
LINE 7)

In Column 9, Line 35, delete “Where” and insert - - where - -, therefor.
(ORIGINALLY FILED SPECIFICATION DATED JULY 16, 2012, PAGE 13,
LINE 8)

In Column 9, Line 41, delete “c1x(Q21) and cpx*” and

insert - - e *(€21) and cpx*(Q1) - -, therefor.

(ORIGINALLY FILED SPECIFICATION DATED JULY 16, 2012, PAGE 13,
LINE 12)

In Column 17, Line 27, in Claim 6, delete “comprisingequalizing” and
insert - - comprising equalizing - -, therefor.

(AMENDMENTS TO THE CLAIMS DATED OCTOBER 8§, 2014,
PAGE 6 OF 13, CLAIM 8§, LINES 1-2)

2 IPR2024-00136

Petitioners' Ex. 1002
Ex.1002.00007



The requested corrections are attached on Form PTO/SB/44.
Dated this 11th day of March, 2015.
Respectfully Submitted,

/R. Burns Israelsen/ Reg. # 42,685

R. BURNS ISRAELSEN

Acting in Representative Capacity
(37 CFR 1.34)

Registration No. 42,685

Telephone No. (435) 252-1360

3 IPR2024-00136
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PTO/SB/44 (09-07)

Approved for use through 08/31/2013. OMB 0651-0033

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

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
(Also Form PTO-1050)

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

Page 1 of 2
PATENT NO. : 8,891,347 B2

APPLICATION NO. : 13/522,422
ISSUE DATE : November 18, 2014

INVENTOR(S) 2Yin

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

In Fig. 3, Sheet 2 of 4, delete “UP/UC/DSP” and insert - - uP/uC/DSP - -, therefor.

In Column 1, below Title, insert - - CROSS-REFERENCE TO RELATED APPLICATION
The present application is a U.S national stage filing under 35 U.S.C. §371 of International
Application No. PCT/CN2011/077718, filed on July 28, 2011, the entire contents of which are
incorporated herein by reference. - -.

In Column 6, Line 39, delete “and or” and insert - - and/or - -, therefor.

In Column 8, Line 29, delete “Signal” and insert - - Slgnal - -, therefor.

In Column 9, Line 34, delete “i=1,2” and insert - - i=1,2, - -, therefor.

In Column 9, Line 35, delete “Where” and insert - - where - -, therefor.

In Column 9, Line 41, delete “c1(Q1) and cry*” and insert - - ¢ *(Q1) and cry*(€2)) - -,
therefor.

MAILING ADDRESS OF SENDER (Please do not use customer number below):

Maschoff Brennan
1389 Center Drive, Suite 300
Park City, Utah 84098, United States

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. The information is required to obtain or retain a benefit by the public which is to file
(and by the 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 1.0 hour to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the 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: Attention Certificate of Corrections Branch, 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.

IPR2024-00136

Petitioners' Ex. 1002
Ex.1002.00009




PTO/SB/44 (09-07)

Approved for use through 08/31/2013. OMB 0651-0033

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

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
(Also Form PTO-1050)

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

Page 2 of 2
PATENT NO. : 8,891,347 B2

APPLICATION NO. : 13/522,422
ISSUE DATE : November 18, 2014

INVENTOR(S) 2Yin

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

In Column 17, Line 27, in Claim 6, delete “comprisingequalizing” and
insert - - comprising equalizing - -, therefor.

MAILING ADDRESS OF SENDER (Please do not use customer number below):

Maschoff Brennan
1389 Center Drive, Suite 300
Park City, Utah 84098, United States

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. The information is required to obtain or retain a benefit by the public which is to file
(and by the 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 1.0 hour to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the 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: Attention Certificate of Corrections Branch, 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.

IPR2024-00136

Petitioners' Ex. 1002
Ex.1002.00010




Privacy Act Statement

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

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

1.

The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to the
Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency’s responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.

IPR2024-00136
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Electronic Patent Application Fee Transmittal

Application Number: 13522422

Filing Date: 16-Jul-2012

Title of Invention: USER-FOCUSING TECHNIQUE FOR WIRELESS COMMUNICATION SYSTEMS
First Named Inventor/Applicant Name: Xuefeng Yin

Filer: Robert Burns Israelsen/Vanessa Mangum

Attorney Docket Number: 11013.10038U501

Filed as Large Entity

Filing Fees for U.S. National Stage under 35 USC 371

Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

Certificate of Correction 1811 1 100 IPR 024_0013180

Petitioners™ Ex. 1002
Ex.1002.00013




Description Fee Code Quantity Amount SU{JJ-STS::; in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 100

IPR2024-00136

Petitioners' Ex. 1002
Ex.1002.00014




Electronic Acknowledgement Receipt

EFSID: 21737929
Application Number: 13522422
International Application Number:
Confirmation Number: 1084
Title of Invention: USER-FOCUSING TECHNIQUE FOR WIRELESS COMMUNICATION SYSTEMS
First Named Inventor/Applicant Name: Xuefeng Yin
Customer Number: 97149
Filer: Robert Burns Israelsen/Vanessa Mangum
Filer Authorized By: Robert Burns Israelsen
Attorney Docket Number: 11013.10038U501
Receipt Date: 11-MAR-2015
Filing Date: 16-JUL-2012
Time Stamp: 14:23:13
Application Type: U.S. National Stage under 35 USC 371
Payment information:
Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $100
RAM confirmation Number 595
Deposit Account
Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
IPR2024-00136

Petitioners' Ex. 1002
Ex.1002.00015




File Listing:

Document . L. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
CN-810895-02-US 166033
1 Request for Certificate of Correction NAT_2015-03-11_Request.pdf no 3
ef63b2ae61f5315540d60a573fa439d56550}
Warnings:
Information:
CN-810895-02-US 285671
2 Request for Certificate of Correction NAT 2015-03-11_CoC.pdf no 3
2887bc5e9b85b7e129842f0159a965e65a5
3a0fe
Warnings:
Information:
. o CN-810895-02-US- 236292
3 Drawings-only bla.ck and white line NAT_2015-03-11_Replacement no 1
drawings
pdf G74agabedbfafclcdcBdededbs8ei3e082]
764
Warnings:
Information:
30656
4 Fee Worksheet (SB06) fee-info.pdf no 2
122624431333b7ee7c753b667257873a423)
85ef8
Warnings:
Information:
Total Files Size (in bytes); 718652

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. IPR2024-00136

Petitioners' Ex. 1002

Ex.1002:60016




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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
13/522,422 11/18/2014 8891347 11013.10038US01 1084
97149 7590 10/29/2014

Maschoff Brennan
1389 Center Drive, Suite 300
Park City, UT 84098

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)
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P.O. Box 1450

Alexandria, VA 22313-1450
Dear Sir:

In response to the Notice of Allowance mailed July 8, 2014, please amend the above-

identified application as follows:

Amendments to the Specification begin on page 2 of this paper. Amendments to the
Claims are reflected in the listing of claims which begins on page 5 of this paper. Amendments
to the Drawings begin on page 12 of this paper and include both an attached replacement sheet

and an annotated sheet showing changes. Remarks begin on page 13 of this paper.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of
Xuefeng YIN

Application No.: 13/522,422 Art Unit

2473

Filed: July 16, 2012

Conf. No.: 1084

For: USER-FOCUSING TECHNIQUE FOR WIRELESS
COMMUNICATION SYSTEMS

Examiner: Adam K. DUDA

Customer No.: 97149

Attorney Docket No.:  11013.10038USO01

COMMENTS ON STATEMENT OF REASONS FOR ALLOWANCE

Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

Applicant acknowledges Examiner’s statements of Reasons for Allowance of the above-
referenced patent application and agrees that the claimed subject matter is patentable. However,
Applicant takes no position regarding the Reasons for Allowance presented by the Examiner
other than the positions Applicant may have previously taken during prosecution. Therefore, the
Examiner’s Reasons for Allowance should not be attributed to Applicant as an indication of the
basis for Applicant’s belief that the claims are patentable. Furthermore, Applicant respectfully
asserts that there may also be additional reasons for patentability of the claimed subject matter
not explicitly stated in this record and Applicant does not waive its rights to such arguments by

not further addressing such reasons herein.
Dated this 8" day of October, 2014.

Respectfully submitted,
/R. Burns Israelsen/ Reg.#42,685

Registration No. 42,685
Attorney for Applicant
Customer No. 97149 IPR2024-00136
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of
Xuefeng YIN

Application No.: 13/522,422 Art Unit

2473

Filed: July 16, 2012

Conf. No.: 1084

For: USER-FOCUSING TECHNIQUE FOR WIRELESS
COMMUNICATION SYSTEMS

Examiner: Adam K. DUDA

Customer No.: 97149

Attorney Docket No.:  11013.10038USO01

AMENDMENT UNDER 37 C.F.R. §1.312

Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Dear Sir:

In response to the Notice of Allowance mailed July 8, 2014, please amend the above-

identified application as follows:

Amendments to the Specification begin on page 2 of this paper. Amendments to the
Claims are reflected in the listing of claims which begins on page 5 of this paper. Amendments
to the Drawings begin on page 12 of this paper and include both an attached replacement sheet

and an annotated sheet showing changes. Remarks begin on page 13 of this paper.
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Application No. 13/522,422 Amendment 37 C.F.R. §1.312
Attorney Docket Number 11013.10038US01

AMENDMENTS TO THE SPECIFICATION

Please replace paragraph [022] with the following amended paragraph:

Figure 2 illustrates two block diagram illustrating exemplary components of the
transmitter 110 and the receiver 150 although the transmitter 110 and receiver 150 may include
other components or omit any non-essential components without varying from the scope and
meaning of the claims recited below. In this example, the receiver comprises a mobile station
which includes a computing unit 200 which is capable of controlling the function of the other
modules 200-250 of the mobile station, a display 210 capable of displaying [[on]] one or more
images on the mobile station, a speaker 220 including an electroacoustic transducer that produces
sound in response to an electrical audio signal input, an antenna array 230 including one or more
antennas which are used to send and receive signals with the transmitter 110, a user interface 240
which enables a user of the mobile station to manipulate and interact with the processes of the
computing unit 200 so as to control the various modules 200-250 of the mobile station, and a
microphone 250 configured to capture an acoustic sound and convert it into an electronic signal

using an acoustic-to-electric transducer or sensor.
Please replace paragraph [025] with the following amended paragraph:

Depending on the desired configuration, processor 304 may be of any type including but
not limited to a microprocessor (uP), a microcontroller (uC), a digital signal processor (DSP), or
any combination thereof. Processor 304 may include one or more levels of caching, such as a
level one cache 310 and a level two cache 312, a processor core 314, and registers 316. An
example processor core 314 may include an arithmetic logic unit (ALU), a floating point unit
(FPU), a digital signal processing core (DSP Core), or any combination thereof. An example
memory controller 318 may also be used with processor 304, or in some implementations

memory controller 318 may be an internal part of processor 304.
Please replace paragraph [029] with the following amended paragraph:

Computing device 300 may also include an interface bus 340 for facilitating
communication from various interface devices (e.g., output devices 342, peripheral interfaces
344, and communication devices 346) to basic configuration 302 via bus/interface controller 330.
Example output devices 342 include a graphics processing unit 348 and an audio processing unit

IPR2024-00136
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Application No. 13/522,422 Amendment 37 C.F.R. §1.312
Attorney Docket Number 11013.10038US01

[[360]]350, which may be configured to communicate to various external devices such as a
display or speakers via one or more A/V ports [[362]]352. Example peripheral interfaces 344
include a serial interface controller [[364]]354 or a parallel interface controller [[366]]356, which
may be configured to communicate with external devices such as input devices (e.g., keyboard,
mouse, pen, voice input device, touch input device, etc.) or other peripheral devices (e.g., printer,
scanner, etc.) via one or more I/O ports [[368]]358. An example communication device 346
includes a network controller 360, which may be arranged to facilitate communications with one
or more other computing devices 362 over a network communication link via one or more

communication ports 364.
Please replace paragraph [062] with the following amended paragraph:

Figure 5A depicts the modification that can be implemented in the conventional
communication system when the user-focusing technique is applied. In the conventional
configuration, the transmitter 500 includes modulation blocks 510, a RF front end 520 and
antennas 505a and 505b. The receiver 550 includes a RF front end 530 a channel estimation

module 535, antennas 545a and 545b and a channel equalization module 540.
Please replace paragraph [068] with the following amended paragraph:

As such, it is possible to use both equalization technique and pre-distorted pre-distortion
technique at in the same system. As explained before, the equalization technique is used in the
receiver 150, while the pre-distortion is applied in the transmitter 110. When the pre-distorted
technique is used, the complexity of the equalization may be significantly reduced in the receiver

150.
Please replace paragraph [069] with the following amended paragraph:

For example, in an instance where the receiver 150 is moving at the speed of 350km/h,
the channel equalization block 540 of the receiver, such as the GSM terminals, is normally only
able to support the communication when the moving speed is up to 200km/h. So when the user
terminal moves beyond 200km/h, the communications become highly unstable. In order to
maintain communication without significantly modifying the receiver 150, the user-focusing
technique described herein may be implemented in the transmitter 110 by pre-distorting the
signals in such a way that the signal received in the receiver 150 is similar with those observed

IPR2024-00136
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Application No. 13/522,422 Amendment 37 C.F.R. §1.312
Attorney Docket Number 11013.10038US01

when the user equipment moves at the speed below 200km/h. So in this example, the
equalization and pre-distortion techniques may be jointly used. Thus, the ability to distribute the

complexity of coping channels in harsh conditions is increased.

Please replace paragraph [073] with the following amended paragraph:

The smart antenna of the SDMA  (spatial division multiplexing address access) technique
can make use of SDMA technique to direct the beam to the certain directions. However, in
SDMA, there is no concept of pre-distortion of the signals in time, frequency and space domains,
as described above. Furthermore, embodiments described herein require that the propagation
paths be differentiable in the directions, and also in the delay, Doppler frequency. By conducting
the pre-distortion in time, frequency and space jointly, the method described above is able to

create a focus of the signal following a moving point in an environment with multi-path richness.
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Application No. 13/522,422 Amendment 37 C.F.R. §1.312
Attorney Docket Number 11013.10038US01

AMENDMENTS TO THE CLAIMS

This listing of claims replaces all prior versions and listings of claims in the application:

1. (Previously Presented) A method for wireless communication in a system
including a transmitter, a receiver, and a plurality of propagation paths formed between the
transmitter and the receiver which are capable of carrying a signal transmitted by the transmitter
to the receiver, the method comprising:

transmitting a first signal from the transmitter to the receiver via a first propagation path
of the plurality of propagation paths;

receiving the first signal at the receiver;

performing a channel estimation based on the first signal to obtain path parameter
information of the first propagation path;

sending the channel estimation that includes the path parameter information from the
receiver to the transmitter via the first propagation path;

predistorting a second signal at the transmitter in a time domain, a frequency domain, and
a spatial domain, according to the channel estimation based on the first signal;

transmitting the predistorted second signal from the transmitter to the receiver via the
first propagation path; and

receiving the predistorted second signal at the receiver.

2. (Previously Presented) The method of claim 1, wherein the path parameter
information of the first propagation path includes at least one of an estimation of a delay, an
estimation of a Doppler frequency, an estimation of a direction of arrival, an estimation of a

direction of departure, and an estimation of a complex amplitude of the first propagation path.

3. (Previously Presented) The method of claim 2, wherein the path parameter
information of the first propagation path further includes an estimation of a polarization status of

the first propagation path.

4. (Previously Presented) The method of claim 1, wherein the path parameter
information is obtained by at least one estimation technique of the group consisting of a

maximum-likelihood estimation algorithm, periodogram, correlatorgram, spectral-based
IPR2024-00136
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Application No. 13/522,422 Amendment 37 C.F.R. §1.312
Attorney Docket Number 11013.10038US01

methods, Bartlett beamformers, Capon beamformers, subspace—based techniques, MUSIC
(MUItiple Slgnal Classification), ESPRIT (Estimation of Signal Parameters via Rotational
Invariance Techniques), approximation of the maximum-likelihood method based on iterative
schemes, SAGE (Space-Alternating Generalized Expectation-maximization), RIMAX (Richter’s
Maximum Likelihood method), maximum-a-posteriori based methods, Evidence Framework,
Bayesian techniques, tracking algorithms, Kalman filtering techniques, enhanced Kalman

filtering techniques, particle filtering techniques, and least-square-error methods.

5. (Cancelled)

6. (Cancelled)

7. (Previously Presented) The method of claim 1, the method further
comprising:

performing a system response estimation of the first signal to obtain parameter
information of the system;

sending the system response estimation from the receiver to the transmitter via the first
propagation path; and

further predistorting the predistorted second signal at the transmitter according to the

system response estimation.

8. (Previously Presented) The method of claim 1, further comprising

equalizing the predistorted second signal at the receiver.

9. (Previously Presented) The method of claim 8, wherein equalizing the
predistorted second signal is performed using a joint processing technique in a coordinated

multiple-point (CoMP) system.

10. (Cancelled)

11. (Cancelled)

IPR2024-00136
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Attorney Docket Number 11013.10038US01

12. (Currently Amended) A system for wireless communication comprising;:

a receiver,

a transmitter; and

a plurality of propagation paths formed between the transmitter and the receiver which
are capable of carrying a signal transmitted by the transmitter to the receiver,

wherein the receiver is configured to receive a first signal that is transmitted along a first
propagation path of the plurality of propagation paths from the transmitter, perform a channel
estimation based on the first signal to obtain path parameter information of the first propagation
path, and send the channel estimation that includes the path parameter information to the
transmitter via the first propagation path, and

wherein the transmitter is configured to predistort a second signal in a time domain, a
frequency domain, and a spatial domain according to the channel estimation that is based on the
first signal and received from the receiver and to transmit the predistorted second signal to the

receiver via the first propagation path.

13. (Previously Presented) The system of claim 12, wherein the path parameter
information of the first propagation path includes at least one of an estimation of a delay, an
estimation of a Doppler frequency, an estimation of a direction of arrival, an estimation of a

direction of departure, and an estimation of a complex amplitude of the first propagation path.

14. (Previously Presented) The system of claim 12, wherein the path parameter
information of the first propagation path further includes an estimation of a polarization status of

the first propagation path.

15. (Previously Presented) The system of claim 12, wherein the path parameter
information is obtained by at least one estimation technique of the group consisting of a
maximum likelihood estimation algorithm, periodogram, correlatorgram, spectral-based
methods, Bartlett beamformers, Capon beamformers, subspace—based techniques, MUSIC
(MUItiple Slgnal Classification), ESPRIT (Estimation of Signal Parameters via Rotational
Invariance Techniques), approximation of the maximum-likelihood method based on iterative

schemes, SAGE (Space-Alternating Generalized Expectation-maximization), RIMAX (Richter’s

IPR2024-00136
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Application No. 13/522,422 Amendment 37 C.F.R. §1.312
Attorney Docket Number 11013.10038US01

Maximum Likelihood method), maximum-a-posteriori based methods, Evidence Framework,
Bayesian techniques, tracking algorithms, Kalman filtering techniques, enhanced Kalman

filtering techniques, particle filtering techniques, and least-square-error methods.

16. (Previously Presented) The system of claim 12, wherein the transmitter and
the receiver each comprise multiple antennas in a multiple-input and multiple-output (MIMO)
wireless communication system or a single antenna in a single-input and single-output (SISO)

wireless communication system.

17. (Cancelled)

18. (Currently Amended) The system of claim 12, wherein the receiver is
further configured to perform a system response estimation of the first signal to obtain parameter
information of the system and to send the system response estimation from the receiver to the
transmitter via the first propagation path, and

wherein the transmitter is further configured to further predistort the predistorted second

signal according to the system response estimation.

19. (Previously Presented) The system of claim 12, wherein the receiver is

further configured to equalize the predistorted second signal.

20. (Cancelled)

21. (Currently Amended) A Dbase station for performing wireless
communication with a receiver in a wireless device via a plurality of propagation paths, the base
station comprising:

a transmitter;

a computing device; and

a computer-readable storage medium having computer-executable instructions stored

thereon that are executable by the computing device to perform operations comprising:

IPR2024-00136
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transmitting a first signal from the transmitter to the receiver via a first
propagation path of the plurality of propagation paths;

receiving a channel estimation based on the first signal, the channel estimation

including path parameter information of the first propagation path;

predistorting a second signal in a time domain, a frequency domain, and a spatial
domain according to the channel estimation based on the first signal; and

transmitting the predistorted second signal from the transmitter to the receiver via

the first propagation path.

22. (Previously Presented) The base station of claim 21, wherein the path
parameter information of the first propagation path includes at least one of an estimation of a
delay, an estimation of a Doppler frequency, an estimation of a direction of arrival, an estimation
of a direction of departure, an estimation of a complex amplitude of the first propagation path,

and an estimation of a polarization status of the first propagation path.

23. (Cancelled)

24. (Cancelled)

25. (Previously Presented) The base station of claim 21, wherein the
transmitter comprises multiple antennas in a multiple-input and multiple-output (MIMO)
wireless communication system or a single antenna in a single-input and single-output (SISO)

wireless communication system.

26. (Cancelled)

27. (Currently Amended) The base station of claim 21, wherein the-computer-
executable—instructions—stored—thatare—exeettable by the computing device performs further
operations comprising:

receiving a system response estimation of the first signal that contains parameter

information of the base station, the wireless device, and of the first propagation path; and
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further predistorting the predistorted second signal according to the system response

estimation.

28.  (Previously Presented) A wireless device for performing wireless
communication with a base station with a transmitter via a plurality of propagation paths, the
wireless device comprising:

a receiver,

a computing device; and

a computer-readable storage medium having computer-executable instructions stored
thereon that are executable by the computing device to perform operations comprising:

receiving a first signal at the receiver via a first propagation path of the plurality
of propagation paths;

performing a channel estimation based on the first signal to obtain path parameter
information of the first propagation path;

sending the channel estimation that includes the path parameter information to the
transmitter; and

receiving a second signal via the first propagation path, the second signal
predistorted in a time domain, a frequency domain, and a spatial domain according to the

channel estimation based on the first signal.

29. (Previously Presented) The wireless device of claim 28, wherein the path
parameter information of the first propagation path includes at least one of an estimation of a
delay, an estimation of a Doppler frequency, an estimation of a direction of arrival, an estimation
of a direction of departure, and an estimation of a complex amplitude of the first propagation

path.

30. (Previously Presented) The wireless device of claim 29, wherein the path
parameter information of the first propagation path further includes an estimation of a

polarization status of the first propagation path.
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31. (Previously Presented) The wireless device of claim 28, wherein the path
parameter information is obtained by at least one estimation technique of the group consisting of
a maximum likelihood estimation algorithm, periodogram, correlatorgram, spectral-based
methods, Bartlett beamformers, Capon beamformers, subspace—based techniques, MUSIC
(MUItiple Slgnal Classification), ESPRIT (Estimation of Signal Parameters via Rotational
Invariance Techniques), approximation of the maximum-likelihood method based on iterative
schemes, SAGE (Space-Alternating Generalized Expectation-maximization), RIMAX (Richter’s
Maximum Likelihood method), maximum-a-posteriori based methods, Evidence Framework,
Bayesian techniques, tracking algorithms, Kalman filtering techniques, enhanced Kalman

filtering techniques, particle filtering techniques, and least-square-error methods.

32. (Previously Presented) The wireless device of claim 28, wherein the
receiver comprises multiple antennas in a multiple-input and multiple-output (MIMO) wireless
communication system or a single antenna in a single-input and single-output (SISO) wireless

communication system.

33. (Currently Amended) The wireless device of claim 28, wherein the
computer-execttable—instructions—stored—that-are—executable-by the computing device performs

further operations comprising-eemprise:

receiving a third signal along another of the plurality of propagation paths, the third
signal being phase aligned with the second signal when received by the receiver such that no

equalization of the second and third signals is performed by the wireless device.

34, (Currently Amended) The wireless device of claim 28, wherein the
computer-executable—instructions—stored—that-are—exeeutable-by the computing device performs

further operations comprising-eemprise:

generating a system response estimation of the first signal that contains parameter
information of the base station, the wireless device, and of the first propagation path; and

receiving the second signal predistorted based on the system response estimation.
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Application No. 13/522,422 Amendment 37 C.F.R. §1.312
Attorney Docket Number 11013.10038US01

AMENDMENTS TO THE DRAWINGS

The accompanying replacement sheet of drawings includes changes to Figure 3 and
replaces the original sheet. The changes to Figure 3 include minor changes to reference numbers
and labels. The marked-up version of the drawing reproduced below identifies (within the

circles) the portions that have been changed.
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Application No. 13/522,422 Amendment 37 C.F.R. §1.312
Attorney Docket Number 11013.10038US01

REMARKS

The amendments to the specification, claims and drawings of this allowed application
embody the correction of formal matters without changing the scope of the claims. Thus, the
Applicant respectfully requests entry of the changes to the specification, claims and drawings
before the issuance and publication of the patent. In the event that Examiner finds remaining
impediment to the entry of this amendment, the Examiner is requested to contact the undersigned

attorney.

Dated this 8th day of October, 2014.

Respectfully submitted,
/R. Burns Israelsen/ Reg.#42,685

R. BURNS ISRAELSEN
Registration No. 42,685

Attorney for Applicant
Telephone No. (435) 252-1360
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National Stage of an International Application under 35 U.S.C. 371
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U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
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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.Uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
97149 7590 07/08/2014
Maschoff Brennan DUDA, ADAM K
1389 Center Drive, Suite 300
Park City, UT 84098 | ART UNIT PAPERNUMBER |
2473
DATE MAILED: 07/08/2014
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. |  CONFIRMATION No.
13/522,422 07/16/2012 Xuefeng Yin 11013.10038US01 1084

TITLE OF INVENTION: USER-FOCUSING TECHNIQUE FOR WIRELESS COMMUNICATION SYSTEMS

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

nonprovisional UNDISCOUNTED $960 $0 $0 $960 10/08/2014

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE 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.

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. THIS
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 ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

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.
IPR2024-00136
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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

Commlssmner for Patents

P.O.Box 1

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
ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
1cated 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

malntenance fee notifications.

CURRENT 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

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

Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

97149 7590 07/08/2014 I hereby certify that this Fee(s) Transmittal is being deposited with the United
Maschoff Brennan States Postal Service with sufficient postage for first class mail in an envelope
1389 Center Drive, Suite 300 e o o Ml Sop SUE Fl s sho, o bong sl
Park City, UT 84098

(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
13/522,422 07/16/2012 Xuefeng Yin 11013.10038US01 1084
TITLE OF INVENTION: USER-FOCUSING TECHNIQUE FOR WIRELESS COMMUNICATION SYSTEMS
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $960 $0 $0 $960 10/08/2014
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
DUDA, ADAM K 2473 370-252000

1. Change of correspondence address or indication of "Fee Address" (37
CFR 1.363).

| Chan%e of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

[ "Eee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

2. For printing on the patent front page, list
1

(1) The names of up to 3 registered patent attorneys
or agents OR, alternatively,

(2) The name of a single firm (having as a member a 2

registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
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) : [ ndividuat 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
[ Publication Fee (No small entity discount permitted)
[ Advance Order - # of Copies

[ A check is enclosed.
| Payment by credit card. Form PTO-2038 is attached.

(1 The Director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
| Applicant certifying micro entity status. See 37 CFR 1.29

| Applicant asserting small entity status. See 37 CFR 1.27

| Applicant changing to regular undiscounted fee status.

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature

Date

Typed or printed name

Registration No. IPR2024-00136

PTOL-85 Part B (10-13) Approved for use through 10/31/2013.
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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.Uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
13/522,422 07/16/2012 Xuefeng Yin 11013.10038US01 1084
| EXAMINER |
97149 7590 07/08/2014
Maschoff Brennan DUDA, ADAM K
1389 Center Drive, Suite 300
Park City, UT 84098 | ART UNIT PAPER NUMBER |

2473

DATE MAILED: 07/08/2014

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

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the
requirement that the Office provide a patent term adjustment determination with the notice of allowance. See
Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer
providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to
provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the
patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term
adjustment) should follow the process outlined in 37 CFR 1.705.

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 1-(888)-786-0101 or (571)-272-4200.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and
Budget approval before requesting most types of information from the public. When OMB approves an agency
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the
agency to inform the public about the OMB Control Number’s legal significance in accordance with 5 CFR
1320.5(b).

The information collected by PTOL-85 Part B 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 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, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box
1450, Alexandria, Virginia 22313-1450. 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.

Privacy Act Statement

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

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

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is required
by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to
comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C.
218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's
responsibility to recommend improvements in records management practices and programs, under authority
of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations
governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive.
Such disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication
of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the
record was filed in an application which became abandoned or in which the proceedings were terminated
and which application is referenced by either a published application, an application open to public
inspection or an issued patent. PR2024 3 6

9. A record from this system of records may be disclosed, as a routine use, to a Feder%L7 State, or,
enforcement agency, if the USPTO becomes aware of a violation or potential violation fefAe ﬁlefé %;



Application No. Applicant(s)
13/522,422 YIN, XUEFENG
. oy [ i AlA (First Inventor to
Notice of Allowability /E’[‘)j\"“‘/l'"&j oA 2;‘7;’"" File) Status
No

-- 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 ALLOWARBILITY 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 REMARKS mailed 6/11/2014.
OA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2. [ An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. X The allowed claim(s) is/are 1-4, 7-9, 12, -16, 18-19, 21-22, 25, and 27-34. As a result of the allowed claim(s), you may be eligible to
benefit from the Patent Prosecution Highway program at a participating intellectual property office for the corresponding application.
For more information, please see hitp:/fwww.uspic.gov/patents/init_events/oph/index.jsg or send an inquiry to
PPHfeedback@uspio.gov .

4. X Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)[dJ Al b)[JSome *c) X None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No. _____
3. X 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.

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

O 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. [0 Notice of References Cited (PTO-892) 5. [] Examiner's Amendment’Comment

2. [ Information Disclosure Statements (PTO/SB/08), 6. [X] Examiner's Statement of Reasons for Allowance
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1. The present application is being examined under the pre-AlA first to invent
provisions.

REASONS FOR ALLOWANCE

attached “Response to Arguments”

1. Applicant's arguments, see Amendment After Final filed 6/1/2014 and see
Interview Summaries for 5/13/2014, with respect to claims Independent Claims 1, 12,
21, and 28 have been fully considered and are persuasive. The rejection of Independent
Claims 1, 12, 21, and 28 has been withdrawn.

2. Claims 1-4, 7-9, 12-16, 18-19, 21-22, 25, and 27-34 are allowable. Claims 5, 6,
10, 11, 17, 20, 23, 24, 26 were canceled by applicant’s representative. No claims are

amended by examiner’s amendment (see following pages).
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attached “Allowable Subject Matter/Reasons for Allowance”

1. Independent Claims 1, 12, 21, and 28 are allowable.
2. The following is an examiner’s statement of reasons for allowance:
a. Regarding Independent Claim 1, the prior art made of record, Joham

(“U.S. 2007/0177551 A1”) discloses a predistorting a signal in at least one of
time domain, frequency domain, and spatial domain. Joham (“U.S.
2007/0177551 A1”) fails to teach the combination of limitations as claimed
below and specifically wherein the predistoring is performed in each of the
time domain, frequency domain, and spatial domain (see Interview for
5/13/2014 and submission on 6/11/2014 by applicant’s representative on page

10 of 13).

1. ( ) A method for wireless

communication in a system including a transmitter,
a receiver, and a plurality of propagation paths
formed between the transmitter and the receiver
which are capable of carrying a signal transmitted
by the transmitter
to the receiver, the method comprising:

transmitting a first signal from the transmitter
to the receiver via a first propagation path of the
plurality of propagation paths;

receiving the first signal at the receiver;

performing a channel estimation based on

IPR2024-00136
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the first signal to obtain path parameter information
of the first propagation path;

sending the channel estimation that
includes the path parameter information from the
receiver to the transmitter via the first propagation
path;

predistorting a second signal at the
transmitter in a time domain, a frequency domain,
and a spatial domain, according to the channel
estimation based on the first signal;

transmitting the predistorted second signal
from the transmitter to the receiver via the first
propagation path; and

receiving the predistorted second signal

at the receiver.
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b. Regarding Independent Claim 12, the prior art made of record, Joham
(“U.S. 2007/0177551 A1”) discloses a predistorting a signal in at least one of
time domain, frequency domain, and spatial domain. Joham (“U.S.
2007/0177551 A1”) fails to teach the combination of limitations as claimed
below and specifically wherein the predistoring is performed in each of the
time domain, frequency domain, and spatial domain (see Interview for
5/13/2014 and submission on 6/11/2014 by applicant’s representative on page

10 of 13).

12, ( ) A system for wireless
communication comprising:

areceiver;

a transmitter; and

a plurality of propagation paths formed
between the transmitter and the receiver which
are capable of carrying a signal transmitted by
the transmitter to the receiver,

wherein the receiver is configured to
receive a first signal that is transmitted along a
first propagation path of the plurality of
propagation paths from the transmitter, perform
a channel estimation based on the first signal to
obtain path parameter information of the first
propagation path, and send the channel
estimation that includes the path parameter

information to the transmitter via the first
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propagation path, and

wherein the transmitter is configured to
predistort a second signal in a time domain, a
frequency domain, and a spatial domain according
to the channel estimation that is based on the
first signal and received from the receiver and
transmit the predistorted second signal to the

receiver via the first propagation path.

IPR2024-00136

Petitioners' Ex. 1002
Ex.1002.00052



Application/Control Number: 13/522,422 Page 7
Art Unit: 2473

c. Regarding Independent Claim 21, the prior art made of record, Joham
(“U.S. 2007/0177551 A1”) discloses a predistorting a signal in at least one of
time domain, frequency domain, and spatial domain. Joham (“U.S.
2007/0177551 A1”) fails to teach the combination of limitations as claimed
below and specifically wherein the predistoring is performed in each of the
time domain, frequency domain, and spatial domain (see Interview for
5/13/2014 and submission on 6/11/2014 by applicant’s representative on page

10 of 13).

21.( ) A base station for
performing wireless communication with a receiver
in a wireless device via a plurality of propagation
paths, the base station comprising:
a transmitter;
a computing device; and
a computer-readable storage medium
having computer-executable instructions stored
thereon that are executable by the computing
device to perform operations comprising:
transmitting a first signal from the
transmitter to the receiver via a first
propagation path of the plurality of
propagation paths;
receiving a channel estimation
based on the first signal including path

parameter information of the first
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propagation path;
predistorting a second signal in
a time domain, a frequency domain, and
a spatial domain according to the channel
estimation based on the first signal; and
transmitting the predistorted
second signal from the transmitter to the

receiver via the first propagation path.
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d.

Regarding Independent Claim 28, the prior art made of record, Joham
(“U.S. 2007/0177551 A1”) discloses a predistorting a signal in at least one of
time domain, frequency domain, and spatial domain. Joham (“U.S.
2007/0177551 A1”) fails to teach the combination of limitations as claimed
below and specifically wherein the predistoring is performed in each of the
time domain, frequency domain, and spatial domain (see Interview for
5/13/2014 and submission on 6/11/2014 by applicant’s representative on page

10 of 13).

28. ( ) A wireless device for
performing wireless communication with a base
station with a transmitter via a plurality of
propagation paths, the wireless device
comprising:
areceiver;
a computing device; and
a computer-readable storage medium
having computer-executable instructions stored
thereon that are executable by the computing
device to perform operations comprising:
receiving a first signal at the
receiver via a first propagation path of the
plurality of propagation paths;
performing a channel estimation
based on the first signal to obtain path

parameter information of the first
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propagation path;

sending the channel estimation
that includes the path parameter
information to the transmitter; and

receiving a second signal via the
first propagation path, the second signal
predistorted in a time domain, a frequency
domain, and a spatial domain according to
the channel estimation based on the first

signal.
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Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to ADAM DUDA whose telephone number is (571)270-
5136. The examiner can normally be reached on Mon. - Fri. 9:30 a.m. - 7:00 p.m..

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Kwang B. Yao can be reached on (571) 272 - 3182. 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 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.

/ADAM DUDA/
Examiner, Art Unit 2473

/KWANG B YAO/
Supervisory Patent Examiner, Art Unit 2473
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of XuefengYin
Application No.: 13/522,422 Art Unit
2473

Filed: July 16, 2012

Conf. No.: 1084

For: USER-FOCUSING TECHNIQUE FOR WIRELESS
COMMUNICATION SYSTEMS

Examiner: Adam K. Duda

Customer No.: 97149

Attorney Docket No.:  11013.10038USO01

AMENDMENT AND RESPONSE TO 1ST OFFICE ACTION UNDER 37 C.F.R. § 1.111

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

In response to the Non-Final Office Action mailed March 27, 2014 (the “Office Action”),
please consider the following:

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

Remarks begin on page 9 of this paper.
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Application No. 13/522,422 Attorney Docket Number 11013.10038US01
Responsive to Office Action mailed March 27, 2014

AMENDMENTS TO THE CLAIMS

This listing of claims replaces all prior versions and listings of claims in the application:

1. (Currently Amended) A method for wireless communication in a system
including a transmitter, a receiver, and a plurality of propagation paths formed between the
transmitter and the receiver which are capable of carrying a signal transmitted by the transmitter
to the receiver, the method comprising:

transmitting a first signal from the transmitter to the receiver via a first propagation path
of the plurality of propagation paths;

receiving the first signal at the receiver;

performing a channel estimation based on the first signal to obtain path parameter
information of the first propagation path;

sending the channel estimation that includes the path parameter information from the

receiver to the transmitter via the first propagation path;

predistorting a second signal at the transmitter in a time domain, a frequency domain, and
a spatial domain, according to the channel estimation based on the first signal;

transmitting the predistorted second signal from the transmitter to the receiver via the
first propagation path; and

receiving the predistorted second signal at the receiver.

2. (Currently Amended) The method of claim 1, wherein the path parameter
information of the first propagation path includes at least one of an estimation of a delay, an
estimation of a Doppler frequency, an estimation of a direction of arrival, an estimation of a

direction of departure, and an estimation of a complex amplitude of the first propagation path.

3. (Currently Amended) The method of claim 2, wherein the path parameter
information of the first propagation path further includes an estimation of a polarization status of

the first propagation path.

4. (Currently Amended) The method of claim 1, wherein the path parameter
information is obtained by at least one estimation technique of the group consisting of a

maximum-likelihood estimation algorithm, periodogram, correlatorgram, spectral-based
IPR2024-00136
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Application No. 13/522,422 Attorney Docket Number 11013.10038US01
Responsive to Office Action mailed March 27, 2014

methods, Bartlett beamformers, Capon beamformers, subspace—based techniques, MUSIC
(MUTItiple Slgnal Classification), ESPRIT (Estimation of Signal Parameters via Rotational
Invariance Techniques), approximation of the maximum-likelihood method based on iterative
schemes, SAGE (Space-Alternating Generalized Expectation-maximization), RIMAX (Richter’s
Maximum Likelihood method), maximum-a-posteriori based methods, Evidence Framework,
Bayesian techniques, tracking algorithms, Kalman filtering techniques, enhanced Kalman

filtering techniques, particle filtering techniques, and least-square-error methods.

5. (Cancelled)

6. (Cancelled)

7. (Currently Amended) The method of claim 1, the method further comprising:

performing a system response estimation of the first signal to obtain parameter
information of the system;

sending the system response estimation from the receiver to the transmitter via the first
propagation path; and

further predistorting the predistorted second signal at the transmitter according to the

system response estimation.

8. (Currently Amended) The method of claim 1, further comprising[[:]] equalizing

the predistorted second signal at the receiver.

9. (Previously Presented) The method of claim 8, wherein equalizing the
predistorted second signal is performed using a joint processing technique in a coordinated

multiple-point (CoMP) system.

10. (Cancelled)

11. (Cancelled)
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12. (Currently Amended) A system for wireless communication comprising:

areceiver;

a transmitter; and

a plurality of propagation paths formed between the transmitter and the receiver which
are capable of carrying a signal transmitted by the transmitter to the receiver,

wherein the receiver is configured to receive a first signal that is transmitted along a first

propagation path of the plurality of propagation paths from the transmitter, perform a channel

estimation based on the first signal to obtain path parameter information of the_first propagation

path, and send the channel estimation_that includes the path parameter information to the

transmitter via the first propagation path, and

wherein the transmitter is configured to predistort a second signal in a time domain, a
frequency domain, and a spatial domain according to the channel estimation that is based on the
first signal and received from the receiver and transmit the predistorted second signal to the

receiver via the first propagation path.

13. (Currently Amended) The system of claim 12, wherein the path parameter
information of the first propagation path includes at least one of an estimation of a delay, an
estimation of a Doppler frequency, an estimation of a direction of arrival, an estimation of a

direction of departure, and an estimation of a complex amplitude of the first propagation path.

14. (Currently Amended) The system of claim 12, wherein the path parameter
information of the first propagation path further includes an estimation of a polarization status of

the first propagation path.

15. (Previously Presented) The system of claim 12, wherein the path parameter
information is obtained by at least one estimation technique of the group consisting of a
maximum likelihood estimation algorithm, periodogram, correlatorgram, spectral-based
methods, Bartlett beamformers, Capon beamformers, subspace—based techniques, MUSIC
(MUTItiple Slgnal Classification), ESPRIT (Estimation of Signal Parameters via Rotational
Invariance Techniques), approximation of the maximum-likelihood method based on iterative

schemes, SAGE (Space-Alternating Generalized Expectation-maximization), RIMAX (Richter’s
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Maximum Likelihood method), maximum-a-posteriori based methods, Evidence Framework,
Bayesian techniques, tracking algorithms, Kalman filtering techniques, enhanced Kalman

filtering techniques, particle filtering techniques, and least-square-error methods.

16. (Previously Presented) The system of claim 12, wherein the transmitter and the
receiver each comprise multiple antennas in a multiple-input and multiple-output (MIMO)
wireless communication system or a single antenna in a single-input and single-output (SISO)

wireless communication system.

17. (Cancelled)

18. (Currently Amended) The system of claim 12, wherein the receiver is further
configured to perform a system response estimation of the first signal to obtain parameter
information of the system and send the system response estimation from the receiver to the
transmitter via the first propagation path, and

wherein the transmitter is further configured to further predistort the predistorted second

signal according to the system response estimation.

19. (Previously Presented) The system of claim 12, wherein the receiver is further

configured to equalize the predistorted second signal.

20. (Cancelled)

21. (Currently Amended) A base station for performing wireless communication
with a receiver in a wireless device via a plurality of propagation paths, the base station
comprising:

atleast-one a transmitter;

a computing device; and

a computer-readable storage medium having computer-executable instructions stored

thereon that are executable by the computing device to perform operations comprising:

IPR2024-00136

Page 5 of 13 Petitioners' Ex. 1002
Ex.1002.00073



Application No. 13/522,422 Attorney Docket Number 11013.10038US01
Responsive to Office Action mailed March 27, 2014

transmitting a first signal from the transmitter to the receiver via a_first
propagation path of the plurality of propagation paths;

receiving a channel estimation based on the first signal including path parameter
information of the first propagation path;

predistorting a second signal in a time domain, a frequency domain, and a spatial
domain according to the channel estimation based on the first signal; and

transmitting the predistorted second signal from the transmitter to the receiver via

the first propagation path.

22. (Currently Amended) The base station of claim 21, wherein the path parameter
information of the first propagation path includes at least one of an estimation of a delay, an
estimation of a Doppler frequency, an estimation of a direction of arrival, an estimation of a
direction of departure, an estimation of a complex amplitude of the first propagation path, and an

estimation of a polarization status of the first propagation path.

23. (Cancelled)

24. (Cancelled)

25. (Previously Presented) The base station of claim 21, wherein the transmitter
comprises multiple antennas in a multiple-input and multiple-output (MIMO) wireless
communication system or a single antenna in a single-input and single-output (SISO) wireless

communication system.

26. (Cancelled)

27. (Currently Amended) The base station of claim 21, the computer-executable
instructions stored that are executable by the computing device further comprising:
receiving a system response estimation of the first signal that contains parameter

information of the base station, the wireless device, and of the first propagation path; and

IPR2024-00136

Page 6 of 13 Petitioners' Ex. 1002
Ex.1002.00074



Application No. 13/522,422 Attorney Docket Number 11013.10038US01
Responsive to Office Action mailed March 27, 2014

further predistorting the predistorted second signal according to the system response

estimation.

28. (Currently Amended) A wireless device for performing wireless communication
with a base station with a transmitter via a plurality of propagation paths, the wireless device
comprising:

a atleast-one receiver;

a computing device; and

a computer-readable storage medium having computer-executable instructions stored

thereon that are executable by the computing device to perform operations comprising:

receiving a first signal at the receiver via eme a first propagation path of the
plurality of propagation paths;
performing a channel estimation based on the first signal to obtain path parameter

information of the first propagation path plurality-efprepagationpaths;

sending the channel estimation that includes the path parameter information to the

transmitter; and

receiving a second signal via the first propagation path ene—of-the—plarality—of
propagation—paths, the second signal predistorted in a time domain, a frequency domain,

and a spatial domain according to the channel estimation based on the first signal.

29. (Currently Amended) The wireless device of claim 28, wherein the path
parameter information of the first propagation path includes at least one of an estimation of a
delay, an estimation of a Doppler frequency, an estimation of a direction of arrival, an estimation
of a direction of departure, and an estimation of a complex amplitude of the first propagation

path.

30. (Currently Amended) The wireless device of claim 29, wherein the path
parameter information of the_first propagation path further includes an estimation of a

polarization status of the first propagation path.
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31. (Previously Presented) The wireless device of claim 28, wherein the path
parameter information is obtained by at least one estimation technique of the group consisting of
a maximum likelihood estimation algorithm, periodogram, correlatorgram, spectral-based
methods, Bartlett beamformers, Capon beamformers, subspace—based techniques, MUSIC
(MUTItiple Slgnal Classification), ESPRIT (Estimation of Signal Parameters via Rotational
Invariance Techniques), approximation of the maximum-likelihood method based on iterative
schemes, SAGE (Space-Alternating Generalized Expectation-maximization), RIMAX (Richter’s
Maximum Likelihood method), maximum-a-posteriori based methods, Evidence Framework,
Bayesian techniques, tracking algorithms, Kalman filtering techniques, enhanced Kalman

filtering techniques, particle filtering techniques, and least-square-error methods.

32. (Previously Presented) The wireless device of claim 28, wherein the receiver
comprises multiple antennas in a multiple-input and multiple-output (MIMO) wireless
communication system or a single antenna in a single-input and single-output (SISO) wireless

communication system.

33. (Previously Presented) The wireless device of claim 28, wherein the computer-
executable instructions stored that are executable by the computing device further comprise:

receiving a third signal along another of the plurality of propagation paths, the third
signal being phase aligned with the second signal when received by the receiver such that no

equalization of the second and third signals is performed by the wireless device.

34, (Currently Amended) The wireless device of claim 28, wherein the computer-
executable instructions stored that are executable by the computing device further comprise:

generating a system response estimation of the first signal that contains parameter
information of the base station, the wireless device, and of the first propagation path; and

receiving the second signal predistorted based on the system response estimation.
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REMARKS

This paper is in response to the Non-Final Office Action mailed March 27, 2014 (the
“Office Action™). The foregoing amendment amends claims 1-4, 7, 8, 12-14, 18, 21, 22, 27-30,
and 34. Claims 5, 6, 10, 11, 17, 20, 23, 24, and 26 were cancelled in a previous paper without
prejudice. Claims 1-4, 7-9, 12-16, 18, 19, 21, 22, 25, and 27-34 remain pending. Applicants
respectfully request reconsideration of the application in view of the above amendments to the
claims and the following remarks. For the Examiner’s convenience and reference, Applicants

present remarks in the order that the Office Action raises the corresponding issues.

In connection with the prosecution of this case and any related cases, Applicants have,
and/or may, discuss various aspects of the disclosure of the cited references as those references
are then understood by Applicants. Because such discussion could reflect an incomplete or
incorrect understanding of one or more of the references, the position of Applicants with respect
to a reference is not necessarily fixed or irrevocable. Applicants thus hereby reserve the right,
both during and after prosecution of this case, to modify the views expressed with regard to any

reference.

Please note that Applicants do not intend the following remarks to be an exhaustive
enumeration of the distinctions between any cited references and the claims. Rather, Applicants
present the distinctions below solely by way of example to illustrate some of the differences
between the claims and the cited references. Finally, Applicants request that the Examiner
carefully review any references discussed below to ensure that Applicants’ understanding and

discussion of any reference is consistent with the Examiner’s understanding.

Unless otherwise explicitly stated, the term “Applicants” is used herein generically and
may refer to a single inventor, a set of inventors, an appropriate assignee, or any other entity or

person with authority to prosecute this application.

Finality Precluded
If the next office action rejects any of claims 1-4, 7-9, 12-16, 18, 19, 21, 22, 25, and 27-

34 using a new ground of rejection, the next office action must be nonfinal because the current

Office Action fails to establish a prima facie case that claims 1-4, 7-9, 12-16, 18, 19, 21, 22, 25,
and 27-34 are anticipated over the cited reference(s). MPEP § 706.07(a) states that “second or
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any subsequent actions on the merits shall be final, except where the examiner introduces a new
ground of rejection that is neither necessitated by applicant’s amendment of the claims, nor
based on information submitted in an information disclosure statement filed during the period set
forth in 37 C.F.R. 1.97(c) with the fee set forth in 37 C.F.R. 1.17(p).” In the present case, if the
next office action rejects any of claims 1-4, 7-9, 12-16, 18, 19, 21, 22, 25, and 27-34 using a new
ground of rejection, such a rejection would not be necessitated by this response because none of
the rejected claims was amended in order to distinguish over the cited reference(s), as explained
in the following remarks. Moreover, this new rejection would not have been based on
information submitted in an information disclosure statement filed during the period set forth in
37 C.F.R. § 1.97(c) with the fee set forth in 37 C.F.R. § 1.17(p) because no information
disclosure was filed and/or none was filed with the fee. Accordingly, under MPEP § 706.07(a),
the next office action must be non-final if it rejects any of claims 1-4, 7-9, 12-16, 18, 19, 21, 22,

25, and 27-34 using a new ground of rejection.

Examiner’s Interview

Applicants thank the Examiner for the telephone interview of May 13, 2014. During the
interview, the claims, the office action, and the cited references were discussed. In particular, the
Examiner explained how he was interpreting the claim element “predistorting a second signal at
the transmitter in a time domain, a frequency domain, and a spatial domain,” as recited by claim
1. Applicants indicated that the claim element is interpreted to indicate that the second signal is
predistorted in each of the time domain, the frequency domain, and the spatial domain. It was
Applicants’ understanding that the Examiner indicated that this interpretation overcomes the

current rejection.

Rejections Under 35 U.S.C. § 112, 2
The Office Action rejects claims 12, 13, 14, 21, 25, 28, 29, 30, 32, 33, and 34 under 35
U.S.C. § 112, q 2. Applicants have herein amended claims 12, 13, 14, 21, 28, 29, 30, and 34 to

address the concerns raised in the Office Action. Accordingly, Applicants respectfully request
that the Examiner withdraw the rejections of claims 12, 13, 14, 21, 25, 28, 29, 30, 32, 33, and 34
under 35 under 35 U.S.C. § 112, 2.
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Rejections Under 35 U.S.C. § 102
The Office Action rejects claims 1, 12, 16, 19, 21, 25, 28, and 32 under 35 U.S.C. §
102(b) over Joham et al. (U.S. Publication No. 2007/0177551). Applicants respectfully traverse

these rejections.

Claim 1 recites, in part,

A method for wireless communication in a system
including a transmitter, a receiver, and a plurality of propagation
paths formed between the transmitter and the receiver which are
capable of carrying a signal transmitted by the transmitter to the
receiver, the method comprising: ...

predistorting a second signal at the transmitter in a time
domain, a frequency domain, and a spatial domain, according to
the channel estimation based on the first signal.

Joham describes a method that takes

into account the deviation between the transmission

characteristics or propagation directions of the pilot signals on the

one hand and of the signals of the link on the other hand [to]

enablel] an at least partial compensation of the error in estimation

of the channel for the signals of the links made using the pilot

stgnal, said error resulting from the deviation of the propagation

directions. § 12.

Thus, it appears that Joham predistorts signals to compensate for only spatial components
of the signals. In contrast, claim 1 recites, “predistorting a second signal at the transmitter in a
time domain, a frequency domain, and a spatial domain.” Because Joham only discloses
compensating for the spatial components and not distorting a signal in three domains, i.e., the

time domain, the frequency domain, and the spatial domain as recited by claim 1, Joham fails to

disclose all of the elements recited by claim 1.

Independent claims 12, 21, and 28 recite elements analogous to those discussed above
with respect to claim 1. Therefore, Joham fails to disclose all of the elements recited by claims
12, 21, and 28. Applicants therefore respectfully request that the Examiner withdraw the
rejections under 35 U.S.C. § 102 of independent claims 1, 12, 21, and 28 and of claims 16, 19,
25, and 32 which depend therefrom.
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Rejections under 35 U.S.C. § 103(a)

The Office Action rejects claim 9 under 35 U.S.C. § 103(a) as being unpatentable over
Joham et al. (U.S. Publication No. 2007/0177551) in view of Gorokhov et al. (U.S. Publication
No. 2010/0177746). Claim 9 depends from claim 1 and thus is allowable over Joham for at least

the reasons discussed above. Gorokhov is cited as equalizing a signal using a joint processing
technique and fails to remedy the deficiencies of Joham. Accordingly, the cited combination fails
to teach or suggest all of the elements recited by claim 9. Applicants therefore respectfully

request that the Examiner withdraw the rejection of claim 9.

Allowable Subject Matter
The Office Action objects to claims 2-4, 7, 13-15, 18, 22, 27, 29-31, 33, and 34 as being
dependent on a rejected base claim, but indicates claims 2-4, 7, 13-15, 18, 22, 27, 29-31, 33, and

34 would be allowable if rewritten in independent form to include all of the elements of the base
claim and any intervening claims. Applicants thank the Examiner for the careful review of
claims 2-4, 7, 13-15, 18, 22, 27, 29-31, 33, and 34, but decline to present those claims in
independent form at this time. Rather, Applicants present remarks and/or amendments herein

directed at refining and placing the entire claim set(s) in condition for allowance.

Charge Authorization

The Commissioner is hereby authorized to charge payment of any of the following fees
that may be applicable to this communication, or credit any overpayment, to Deposit Account
No. 50-5394: (1) any filing fees required under 37 C.F.R. § 1.16; (2) any patent application and
reexamination processing fees under 37 C.F.R. § 1.17; and/or (3) any post issuance fees under 37
C.FR. § 1.20. In addition, if any additional extension of time is required, which has not
otherwise been requested, please consider this a petition therefor and charge any additional fees

that may be required to Deposit Account No. 50-5394.
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CONCLUSION

In view of the foregoing, Applicants submit that the pending claims are allowable. In the
event that the Examiner finds remaining impediment to a prompt allowance of this application
that may be clarified through a telephone interview or overcome by an Examiner’s Amendment,

the Examiner is requested to contact the undersigned attorney.

Dated this 11th day of June, 2014.

Respectfully submitted,
/Brian Parke/

Brian Parke

Registration No. 59,226
Attorney for Applicants
Customer No. 97149
Telephone No. (435) 252-1360
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Application No. Applicant(s)

) . ) 13/522,422 YIN, XUEFENG
Applicant-Initiated Interview Summary

Examiner Art Unit

ADAM DUDA 2473

All participants (applicant, applicant’s representative, PTO personnel):
(1) ADAM DUDA. (3) .

(2) Brian Parke (Reg. No. 59.226). (4) .

Date of Interview: 13 May 2014.

Type: [X Telephonic [ Video Conference
[ Personal [copy given to: [] applicant [ applicant’s representative]

Exhibit shown or demonstration conducted: [ Yes ] No.
If Yes, brief description:
Issues Discussed []101 [J112 [J102 X103 [XOthers

(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)

Claim(s) discussed: Indepndent Claims.

Identification of prior art discussed: Joham in view of Gorokhov.

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

Discussed usage of the indefinite article with respect to lines 12-13 of claims submitted and amended on 7/16/2012.

It was agreed that "at least one" of the 3 domains is disclosed by the combnation of references but not all 3. Examiner
sugqested applicant's representative clarify usage of the indefinite article "a" in lines 12-13 and whether "one or more
of" or "all of" the domain intended to be present.

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP
section 713.04). If areply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or

thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the
interview

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.
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Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b)

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. Itis the examiner’s responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
“Contents” section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant’s correspondence address
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:

— Application Number (Series Code and Serial Number)

—Name of applicant

—Name of examiner

—Date of interview

—Type of interview (telephonic, video-conference, or personal)

—Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)

— An indication whether or not an exhibit was shown or a demonstration conducted

— An identification of the specific prior art discussed

— Anindication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.

—The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the
substance of the interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:

1) A brief description of the nature of any exhibit shown or any demonstration conducted,

2) an identification of the claims discussed,

3) an identification of the specific prior art discussed,

4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the

Interview Summary Form completed by the Examiner,

5) a brief identification of the general thrust of the principal arguments presented to the examiner,

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)

6) a general indication of any other pertinent matters discussed, and

7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by

the examiner.

Examiners are expected to carefully review the applicant’s record of the substance of an interview. If the record is not complete and
accurate, the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner’s version of the
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, “Interview Record OK” on the
paper recording the substance of the interview along with the date and the examiner’s initials.

IPR2024-00136

Petitioners' Ex. 1002
Ex.1002.00087



Liz Smith for Brian POTSmodeml (1/2) 053/07/2014 10:31:47 AM -0600

BDate: 05/07/2014 10:31:02 AM —0600
pﬁgﬂd: 1

Subjoct: nenda for mpplication 13/522,422

fl.v; Adam Duda fl'am: Liz Smith for Brian Parke
Orgunémi‘im; USPTO Orgunizﬁiiom Maschoff Brennan
s Vhwber: 15712706136 Fox Viewder: 2352521361

pﬁus’w %um.éer: p&qwsm Mumgw: 4352521360

C{:’mmﬂi lsmith@mabr.com

C?amm.gnt,g;
Tt oy MUAE-Tech Syshpms
IPR W36, «
I¥ you received this fax in ermon, or would like to opt-out, please call , fax Ex.1002.00088
or emafl

PAGE 1/2 * RCVD AT 5/7/2014 12:31:33 PM [Eastern Davlight Time] * SVR:W-PTOFAX-003/7 * DNIS:2706136 * CSID:POTS modem 1 * DURATION {mm-s5):01-03



Liz Smith for Brion POTSmodeml
R rennpan

Via Fax
571.270.6136

TO Adam Duda
TFROM: Brian Parke
DATE: May 7, 2014

(2/2)

AGENDA
May 13, 2014
11AMET/9AMMT

Application No. 13/522,422
Our Ref No. 11013.10038US01

10:32:10 AM

053/07/2014

-0600

I would like to discuss the how the examiner is interpreting the reference to include all of the
elements of the claims. In particular, the element that a signal is predistorted in “a time domain, a
frequency domain, and a spatial domain.”

1389 Center Drive, Suite 300
Park City, Utah 84098

PAGE 2/2 * RCVD AT $/7/2014 12:31:33 PM [Eastern Daylight Time] * SVR:W-PTOFAX-003/7 * DNIS:2706136 * CSID:POTS modem 1

201 South Main Street, Suite 600
Salt Lake City, Utah 84111

20 Pacifica, JHR2024500136
- itionerst FBx, 1002
trvine, CAHHIRREIERY 1000

* DURATION (mm-s8):01-03



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.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
13/522,422 07/16/2012 Xuefeng Yin 11013.10038US01 1084
97149 7590 03/27/2014 | |
EXAMINER
Maschoff Brennan
1389 Center Drive, Suite 300 DUDA, ADAM K
Park City, UT 84098
| ART UNIT | PAPER NUMBER |
2473
| NOTIFICATION DATE | DELIVERY MODE |
03/27/2014 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

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

docket@mabr.com
info@mabr.com

IPR2024-00136

Petitioners' Ex. 1002

Ex.1002.00090
PTOL-90A (Rev. 04/07)



Application No. Applicant(s)
13/5622,422 YIN, XUEFENG

Office Action Summary Examiner Art Unit AIA (First Inventor to File)
ADAM DUDA 2473 ,S\l‘g“‘s

-- 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 MONTHS 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.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
)X Responsive to communication(s) filed on 7/16/2012.
[] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon ____.
2a)[] This action is FINAL. 2b)[X] This action is non-final.
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Application/Control Number: 13/522,422 Page 2
Art Unit: 2473

1.

The present application is being examined under the pre-AlA first to invent

provisions.

DETAILED ACTION

Status of Claims

Claims 1, 8, 9,12, 16, 19, 21, 25, 28, and 32 stand rejected.

Claims 2-4, 7, 13-15, 18, 22, 27, 29-31, 33 and 34 stand objected.

Claims 5, 6, 10, 11, 17, 20, 23, 24, and 26 stand previously cancelled by

applicant's representative on 7/16/2014.

2.

Claim Rejections -35USC § 112

The following is a quotation of 35 U.S.C. 112(b):

(b) CONCLUSION.—The specification shall conclude with one or more claims particularly
pointing out and distinctly claiming the subject matter which the inventor or a joint inventor
regards as the invention.

The following is a quotation of 35 U.S.C. 112 (pre-AlA), second paragraph:
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.

Claim 12 recites the limitation "the propagation path” in lines 7-8, 8, and 12.

Claim 13 recites the limitation “the propagation path” in lines 2 and 4. Claim 14 recites

the limitation “the propagation path” in lines 2 and 3. There is insufficient antecedent

basis for this limitation in the claim. Specifically, it is unknown to what “propagation
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path” does "the propagation path" refer to with regards to claim 12's "a plurality of
propagation paths". No specific "propagation path" of the "a plurality of propagation

paths" is identified as "the propagation path" of claims”2, 13, and 14.

3. Claim 21 recites the limitation "the transmitter” in lines 8 and 14. Claim 25
recites the limitation “the transmitter” in line 1. There is insufficient antecedent basis for
this limitation in the claim. Specifically, it is unknown to what “transmitter” does “the
transmitter” refer to with regards to claim 21’s “at least one transmitter”. No specific

“transmitter” of the “at least one transmitter” is identified as “the transmitter” of claims 21

and 25.

4. Claim 28 recites the limitation "the receiver” in line 7. Claim 32 recites the
limitation “the receiver” in line 1. Claim 33 recites the limitation “the receiver” in line 4.
There is insufficient antecedent basis for this limitation in the claim. Specifically, it is
unknown to which “at least one receiver” of claim 28 line 3 the terminology of “the

receiver” refers 1o.

5. Claim 28 recites the limitation "via the one of the plurality of propagation paths" in
line 7. There is insufficient antecedent basis for this limitation in the claim. There is
sufficient antecedent basis for the limitation of “via one of the plurality of propagation

paths”
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6. Claim 29 recites the limitation "the propagation path” in lines 2 and 4. Claim 30
recites the limitation “the propagation path” in lines 2 and 3. Claim 34 recites the
limitation “the propagation path” in line 4. There is insufficient antecedent basis for this
limitation in the claim. Specifically, it is unknown whether “the propagation path” of
claims 29 and 30 is a reference to the “a plurality of propagation paths” (see claim 28
line 2) or a reference to “via the one of the plurality of propagation paths” (see claim 28
line 11; where the reference should be correctly written as “the one of the plurality of the

propagation paths” instead of “the propagation path”).
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Claim Rejections - 35 USC § 102

1. The following is a quotation of the appropriate paragraphs of pre-AlA 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 —

(b) the invention was patented or described in a printed publication in this or a foreign country
or in public use or on sale in this country, more than one year prior to the date of application
for patent in the United States.

1. Claims 1, 12, 16, 19, 21, 25, 28 and 32 rejected under pre-AlA 35 U.S.C. 102 b

as being anticipated by Joham (“U.S. 2007/0177551 A1”).

Regarding claim 1, a method for wireless communication in a system (see
Joham; abstract; method) including a transmitter (see Joham; abstract; a transmitting
station), a receiver (see Joham; abstract; a receiving station), and a plurality of
propagation paths (see Joham; paragraph 0004; propagation paths) formed between
the transmitter and the receiver which are capable of carrying a signal transmitted by
the transmitter to the receiver (see Joham; paragraph 0004; different propagation paths
between transmitters and receivers), the method comprising: transmitting a first signal
from the transmitter to the receiver via a propagation path of the plurality of propagation
paths (see Joham; paragraph 0009; transmission of signal between transmitting and
receiving station through propagation paths (see paragraph 0004)); receiving the first
signal at the receiver (see Joham; paragraph 0009; from transmitter to receiver

therefore being received); performing a channel estimation based on the first signal to
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obtain path parameter information of the propagation path (see Joham; paragraph 0009;
channel estimation performed based on the signal); sending the channel estimation
from the receiver to the transmitter via the propagation path (see Joham; paragraph
0017-0018; the receiving station conveys the channel estimation results to the
transmitting station); predistorting a second signal at the transmitter in a time domain, a
frequency domain, and a spatial domain, according to the channel estimation based on
the first signal (see Joham; paragraph 0016; signals are predistorted according to the
estimated measure before they are transmitted by the transmitting station); transmitting
the predistorted second signal from the transmitter to the receiver via the propagation
path (see Joham; paragraph 0016-0017; transmitting the predistorted signal); and
receiving the predistorted second signal at the receiver (see Joham; paragraphs 0016-
0018; reception of the transmitted predistorted signal).

Regarding claim 8, the method of claim 1, further comprising: equalizing
the predistorted second signal at the receiver (see Joham; the “predistorted”
signal is read correctly at the receiver - therefore equalized).

Regarding claim 16, the system of claim 12, wherein the transmitter and
the receiver are each comprise multiple antennas in a multiple-input and multiple-
output (MIMO) wireless communication system or a single antenna in a single-
input and single- output (SISO) wireless communication system (see Joham;

wireless transmission therefore being at least one of MIMO or SISO).

IPR2024-00136

Petitioners' Ex. 1002
Ex.1002.00096



Application/Control Number: 13/522,422 Page 7
Art Unit: 2473

Regarding claim 12, a system for wireless communication (see Joham; abstract;
system) comprising: a receiver (see Joham; paragraph 0004; different propagation
paths between transmitters and receivers); a transmitter (see Joham; abstract; a
transmitting station); and a plurality of propagation paths (see Joham; paragraph 0004;
propagation paths) formed between the transmitter (see Joham; abstract; a transmitting
station) and the receiver which are capable of carrying a signal transmitted by the
transmitter to the receiver, wherein the receiver is configured to receive a first signal
from the transmitter (see Joham; paragraph 0009; from transmitter to receiver therefore
being received), perform a channel estimation based on the first signal to obtain path
parameter information of the propagation path (see Joham; paragraph 0009; channel
estimation performed based on the signal), and send the channel estimation to the
transmitter via the propagation path (see Joham; paragraph 0017-0018; the receiving
station conveys the channel estimation results to the transmitting station), and wherein
the transmitter is configured to predistort a second signal in a time domain, a frequency
domain, and a spatial domain according to the channel estimation that is based on the
first signal (see Joham; paragraph 0016; signals are predistorted according to the
estimated measure before they are transmitted by the transmitting station) and received
from the receiver (see Joham; paragraphs 0016-0018; reception of the transmitted
predistorted signal) and transmit the predistorted second signal to the receiver via the
propagation path (see Joham; paragraph 0016-0017; transmitting the predistorted

signal).
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Regarding claim 16, the system of claim 12, wherein the transmitter and
the receiver are each comprise multiple antennas in a multiple-input and multiple-
output (MIMO) wireless communication system or a single antenna in a single-
input and single- output (SISO) wireless communication system (see Joham;
wireless transmission therefore being at least one of MIMO or SISO).

Regarding claim 19, the system of claim 12, wherein the receiver is further
configured to equalize the predistorted second signal (see Joham; the

“predistorted” signal is read correctly at the receiver - therefore equalized).

Regarding claim 21, a base station (see Joham; abstract; figure 1) for performing
wireless communication with a receiver (see Joham; paragraph 0004; different
propagation paths between transmitters and receivers) in a wireless device via a
plurality of propagation paths (see Joham; paragraph 0004; propagation paths), the
base station comprising: at least one transmitter (see Joham; abstract; a transmitting
station); a computing device; and a computer-readable storage medium having
computer-executable instructions stored thereon that are executable by the computing
device to perform operations comprising: transmitting a first signal from the transmitter
to the receiver via a propagation path of the plurality of propagation paths (see Joham;
paragraph 0009; transmission of signal between transmitting and receiving station
through propagation paths (see paragraph 0004)); receiving a channel estimation based

on the first signal including path parameter information of the propagation path (see
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Joham; paragraph 0017-0018; the receiving station conveys the channel estimation
results to the transmitting station); predistorting a second signal in a time domain, a
frequency domain, and a spatial domain according to the channel estimation based on
the first signal (see Joham; paragraph 0016; signals are predistorted according to the
estimated measure before they are transmitted by the transmitting station); and
transmitting the predistorted second signal from the transmitter to the receiver via the
propagation path (see Joham; paragraph 0016-0017; transmitting the predistorted
signal).

Regarding claim 25, the base station of claim 21, wherein the transmitter
comprises multiple antennas in a multiple-input and multiple-output (MIMO)
wireless communication system or a single antenna in a single-input and single-
output (SISO) wireless communication system (see Joham; wireless

transmission therefore being at least one of MIMO or SISO).

Regarding claim 28. (New) A wireless device (see Joham; abstract; figure 1) for
performing wireless communication with a base station with a transmitter (see Joham;
abstract; a transmitting station) via a plurality of propagation paths (see Joham;
paragraph 0004; propagation paths), the wireless device comprising: at least one
receiver (see Joham; paragraph 0004; different propagation paths between transmitters
and receivers); a computing device; and a computer-readable storage medium having

computer-executable instructions stored thereon that are executable by the computing
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device to perform operations comprising: receiving a first signal at the receiver via one
of the plurality of propagation paths (see Joham; paragraph 0009; transmission of signal
between transmitting and receiving station through propagation paths (see paragraph
0004); paragraph 0009; from transmitter to receiver therefore being received);
performing a channel estimation based on the first signal to obtain path parameter
information of the plurality of propagation paths (see Joham; paragraph 0009; channel
estimation performed based on the signal); sending the channel estimation to the
transmitter (see Joham; paragraph 0017-0018; the receiving station conveys the
channel estimation results to the transmitting station); receiving a second signal via the
one of the plurality of propagation paths (see Joham; paragraphs 0016-0018; reception
of the transmitted predistorted signal), the second signal predistorted in a time domain,
a frequency domain, and a spatial domain according to the channel estimation based on
the first signal (see Joham; paragraph 0016; signals are predistorted according to the
estimated measure before they are transmitted by the transmitting station).

Regarding claim 32, the wireless device of claim 28, wherein the receiver
comprises multiple antennas in a multiple-input and multiple-output (MIMO)
wireless communication system or a single antenna in a single-input and single-
output (SISO) wireless communication system (see Joham; wireless

transmission therefore being at least one of MIMO or SISO).
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Claim Rejections - 35 USC § 103

2. The following is a quotation of pre-AlA 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. Claim 9 rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable over

Joham (“U.S. 2007/0177551 A1”) in view of Gorokhov (“U.S. 2010/0177746 A10”).

Joham discloses:

Regarding claim 9, the method of claim 8, further comprising equalizing
the predistorted second signal (see Joham; the “predistorted” signal is read
correctly at the receiver - therefore equalized).

Joham is silent about:

Regarding claim 9, wherein equalizing the predistorted second signal is
performed using a joint processing technique in a coordinated multiple-point
(CoMP) system.

However, in a related field of endeavor:
Gorokhov discloses:

Regarding claim 9, wherein equalizing the predistorted second signal is

performed using a joint processing technique in a coordinated multiple-point

IPR2024-00136

Petitioners' Ex. 1002
Ex.1002.00101



Application/Control Number: 13/522,422 Page 12
Art Unit: 2473

(CoMP) system (see Gorokhov; abstract; title; paragraphs 0007-0009; performing
CoMP transmission therefore transmission in a coordinated multiple-point

(CoMP) system).

Given that the invention of Joham and Gorokhov both relate to data transmission
in a wireless environment, it would have been obvious to one of ordinary skill in the art
at the time of the invention to modify the invention of Joham, as taught by Gorokhov,
thereby allowing multiple cells to simultaneously send one or more data streams to one
or more UEs on the same time-frequency resources (see Gorokhov; paragraph 0007);

improving throughput and providing other advantages (see Gorokhov; paragraph 0007).
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Allowable Subject Matter
1. Claims 2-4, 7, 13-15, 18, 22, 27, 29-31, 33 and 34 would be allowable if rewritten
to overcome any, and all, objection(s) and / or rejection(s) under 35 U.S.C. 112(b) or
35 U.S.C. 112 (pre-AlA), 2nd paragraph, set forth in this Office action and to include all

of the limitations of the base claim and any intervening claims.
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Conclusion

Examiner's Note: Examiner has cited particular paragraphs, columns and line
numbers in the references applied to the claims above for the convenience of the
applicant. Although the specified citations are representative of the teachings of the art
and are applied to specific limitations within the individual claim, other passages and
figures may apply as well. It is respectfully requested from the applicant in preparing
responses, to fully consider the references in entirety as potentially teaching all or part
of the claimed invention, as well as the context of the passage as taught by the prior art
or disclosed by the Examiner. In the case of amending the claimed invention, Applicant
is respectfully requested to indicate the portion(s) of the specification which dictate(s)
the structure relied on for proper interpretation and, also to verify and ascertain the

metes and bounds of the Claimed invention.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to ADAM DUDA whose telephone number is (571)270-
5136. The examiner can normally be reached on Sa, Mo, Tu, We 05:30-11:00 and
15:30-22:00.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Kwang B. Yao can be reached on (571) 272 - 3182. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.
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Application/Control Number: 13/522,422 Page 15
Art Unit: 2473

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.

ADAM DUDA

Examiner
Art Unit 2473

/KWANG B YAO/
Supervisory Patent Examiner, Art Unit 2473
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Publication No.US-2013-0107733-A1
Publication Date:05/02/2013
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The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.
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The applicant is hereby advised that the United States Patent and Trademark Office in its capacity as a
Designated / Elected Office (37 CFR 1.495), has determined that the above identified international application has
met the requirements of 35 U.S.C. 371, and is ACCEPTED for national patentability examination in the United
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Title
USER-FOCUSING TECHNIQUE FOR WIRELESS COMMUNICATION SYSTEMS

Preliminary Class
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
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license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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CLAIMS

i. A method for wireless communication in a system including a transmitter,
a receiver, and a plurality of propagation paths formed between the transmitter and the
receiver which are capable of carrying a signal transmitted by the transmitter to the
receiver, the method comprising:

transmitting a first signal from the transmitter to the receiver via a propagation
path of the plurality of propagation paths;

receiving the first signal at the receiver;

performing a channel estimation of the first signal to obtain path parameter
information of the propagation path;

sending the channel estimation from the receiver to the transmitter via the
propagation path;

predistorting a second signal at the transmitter according to the channel estimation;

transmitting the predistorted signal from the transmitter to the rcceiver via the
propagation path; and

receiving the predistorted signal at the receiver.

2. The method of claim 1, wherein the path parameter information of the
propagation path includes at least one of an estimation of a delay, an estimation of a
Doppler frequency, an estimation of a direction of arrival, an estimation of a direction of

departure, and a complex amplitude of the propagation path.

3. The method of claim 2, wherein the path parameter information of the
propagation path further includes an estimation of a polarization status of the propagation

path.

4. The method of claim 1, wherein the parameter path information is obtained
by at least one estimation technique of the group consisting of a maximum likelihood
estimation algorithm, periodogram, correlatorgram, spectral-based methods, Bartlett
beamformers, Capon beamformers, subspace —based techniques, MUSIC (MUltiple
SIgnal Classification), ESPRIT (Estimation of Signal Parameters via Rotational
Invariance Techniques), approximation of the maximum-likelihood method based on

iterative schemes, SAGE (Space-Alternating Generalized Expectation-maxirnization),

IPR2024-00136

Petitioners' Ex. 1002
Ex.1002.00130



15

20

25

30

WO 2013/013407 PCT/CN2011/077718
24

RIMAX (Richter’s Maximum Likelihood method), maximum-a-posteriori based methods,
Evidence Framework, Bayesian techniques, tracking algorithms, the Kalman filtering
techniques, enhanced Kalman filtering techniques, particle filtering techniques, and least-

square-error methods.

5. The method of claim 1, wherein the transmitter and the receiver are each
comprised of multiple antennas in a multiple-input and multiple-output (MIMO) wireless

communication system.

6. The method of claim 1, wherein the transmitter and the receiver are each
comprised of a single antenna in a single-input and single-output (SISO) wireless

comimunication system,

7. The method of claim 1, the method further comprising:

performing a system response estimation of the first signal to obtain parameter
information of the communication system;

sending the system estimation from the receiver to the transmitter via the
propagation path; and

predistorting a second signal at the transmitter according to the system estimation.

8. The method of claim 1, further comprising: equalizing the predistorted

signal at the receiver.

9. The method of claim 8, wherein equalizing the predistorted signal is
performed using at least one of the group consisting of a joint processing technique in a

coordinated multiple-point (CoMP) system.

10, The method of claim 1, wherein the transmitter is a base station and the

receiver 1s a mobile device.

11. The method of claim 1, wherein the system comprises a plurality of
receivers and a plurality of transmitter, and wherein the plurality of propagation paths are

formed between the plurality of transmitters and the plurality of receivers.
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12, A system for wireless communication comprising:

a receiver;

a transmitter; and

a plurality of propagation paths formed between the transmitter and the receiver
which are capable of carrying a signal transmitted by the transmitter to the receiver,

wherein the receiver is configured to receive a first signal from the transmitter,
perform a channel estimation of the first signal to obtain path parameter information of
the propagation path, and send the channel estimation to the transmitter via the
propagation path, and

wherein the transmitter is configured to predistort a second signal according to the
channel estimation received from the receiver and transmit the predistorted signal to the

receiver via the propagation path.

13. The system of claim 12, wherein the path parameter information of the
propagation path includes at least one of an estimation of a delay, an estimation of a
Doppler frequency, an estimation of a direction of arrival, an estimation of a direction of

departure, and a complex amplitude of the propagation path.

14, The system of claim 12, wherein the path parameter information of the
propagation path further includes an estimation a polarization status of the propagation

path.

15. The system of claim 12, wherein the parameter path information is
obtained by at least one estimation technique of the group consisting of a maximum
likelihood estimation algorithm, periodogram, correlatorgram, spectral-based methods,
Bartlett beamformers, Capon beamformers, subspace —based techniques, MUSIC
(MUTtiple SIgnal Classification}, ESPRIT (Estimation of Signal Parameters via
Rotational Invariance Techniques), approximation of the maximum-likelihood method
based on iterative schemes, SAGE (Space-Alternating Generalized Expectation-
maximization), RIMAX (Richter’s Maximum Likelihood method), maximum-a-posteriori
based methods, Evidence Framework, Bayesian techniques, tracking algorithms, the
Kalman filtering techniques, enhanced Kalman filtering techniques, particle filtering

techniques, and least-square-error methods.
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16. The system of claim 12, wherein the transmitter and the receiver are each
comprised of multiple antennas in a multiple-input and multiple-output (MIMO) wireless

communication system,

17. The system of claim 12, wherein the transmitter and the receiver are each

" comprised of a single antenna in a single-input and single-output (SISO) wireless

communication system.

18. The system according to claim 12,wherein the receiver is further
configured to perform a system response estimation of the first signal to obtain parameter
information of the communication system and send the system estimation from the
receiver Lo the transmitter via the propagation path, and

wherein the transmitter is further configured to predistort the second signal

according to the system estimation.

19. The system according to claim 12, wherein the receiver is further

configured to equalize the predistorted signal.

20. The sysiem according to claim 12, wherein the transmitter is a base station

and the receiver is a maobile device.

21. A base station for performing wireless communication with a receiver in a
wireless device via a plurality of propagation paths, the base station comprising:

at least onc transmitter;

a computing device; and

a computer-readable storage medium having computer-executable instructions
stored thereon that are executable by the computing device to perform operations
comprising:

transmitting a first signal from the transmitter to the receiver via a propagation
path of the plurality of propagation paths;

receiving a channel estimation of the first signal including path parameter
information of the propagation path;

predistorting a second signal according to the channel estimation; and
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transmitting the predistorted signal from the transmitter to the receiver via the

propagation path.

22. The base station of claim 21, wherein the path parameter information of
the propagation path includes at lcast one of an estimation of a delay, an estimation of a
Doppler frequency, an estimation of a direction of arrival, an estimation of a direction of

departure, and a complex amplitude of the propagation path.

23. The base station of claim 21, wherein the path parameter information of
the propagation path further includes an estimation of a polarization status of the

propagation path.

24, The base station of claim 21, wherein the parameter path information is
obtained by at least one estimation technique of the group consisting of a maximum
likelihood estimation algorithm, periodogram, correlatorgram, spectral-based methods,
Bartlett beamformers, Capon beamformers, subspace —based techniques, MUSIC
(MUItiple SIgnal Classification), ESPRIT (Estimation of Signal Parameters via
Rotational Invariance Techniques), approximation of the maximum-likelihood method
based on iterative schemes, SAGE (Space-Alternating Generalized Expectation-
maximization), RIMAX (Richter’s Maximum Likelihood method), maximume-a-posteriori
based methods, Evidence Framework, Bayesian techniques, tracking algorithms, the
Kalman filtering techniques, enhanced Kalman filtering techniques, particle filtering

techniques, and least-square-error methods.

25. The base station of claim 21, wherein the transmitter is comprised of
multiple antennas in a multiple-input and multiple-output (MIMO) wireless

communication system.

26. The base station of claim 21, wherein the transmitter comprises a single

antenna in a single-input and single-output (SISO) wireless communication system,.

27. The base station of claim 21, the computer-executable instructions stored

that are executable by the computing device further comprising:

IPR2024-00136

Petitioners' Ex. 1002
Ex.1002.00134



WO 2013/013407 PCT/CN2011/077718
28

receiving a system response estimation of the first signal to obtain parameter

information of the communication system; and

predistorting a second signal according to the system estimation.
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USER-FOCUSING TECHNIQUE FOR WIRELESS
COMMUNICATION SYSTEMS

BACKGROUND

[001] Wireless communication systems confront more and more challenges. One such
challenge exists in hot-spots where highly concentrated groups of mobile users create
large demands of system capacity. Other challenges exist where co-located
heterogeneous networks in certain areas create interference and difficulties in inter-
network handover. In order to address these and other problems, various techniques have
been developed, such as relay techniques and coordinated multi-point (CoMP)
transmission. Both the relay and the CoMP techniques are used to increase the number of
parallel channels between the source of a signal and the destination. While these
techniques increase system performance, they also require careful network planning and
require high computation resources. In some instances, the techniques operate by
exploiting additional resources from propagation channels.

[002] Other techniques, such as equalization techniques achieve the same purposes
without changing current system configurations. Equalization techniques are used in the
receivers of the system in order to recover the original transmitted signal by removing any
distortions that arise in the transmittal. When the impact of a channel is perfectly
equalized, the signals arriving at the receiver from the different paths are then “aligned”
in phases and can be added constructively. Typical examples of equalization techniques
include the following: (1) RAKE receiving technique, which equalizes the channel in the
delay domain; (2) the frequency equalization technique which has been widely adopted in
the receivers based on OFDM transmission; and (3) the time-frequency equalization
technique used in the receivers of 4G systems, such as the TD-Long-Term-Evolution
(LTE) wireless communication systems.

[003] One problem with these techniques, however is that they require that channel
equalization be performed at the receiver, meaning that the receiver have additional

resources in order to perform the equalization.
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SUMMARY

[004] In one embodiment, a method is provided for conducting wireless
comimunications in a communications system. Such a communications system can
include a transmitter, a receiver, and a plurality of propagation paths formed between the
transmitter and the receiver. Thc propagation paths can be configured to be capable of
carrying a signal transmitted by the transmitter to the receiver. The method can include:
transmitting a first signal from the transmitter to the receiver via a propagation path of the
plurality of propagation paths; receiving the first signal at the receiver; performing a
channel estimation of the first signal to obtain path parameter information of the
propagation path; sending the path parameter information from the receiver to the
transmitter via the propagation path; predistorting a second signal at the transmitter
according to the path parameter information; transmitting the predistorted signal from the
transmitter to the receiver via the propagation path; and receiving the predistorted signal
at the receiver.

[005] In one embodiment, a communications system can be provided for conducting
wireless communications. The system can include a receiver, a transmitter and a plurality
of propagation paths formed between the transmitter and the receiver which are capable
of carrying a signal transmitted by the transmitter to the receiver, The receiver can be
configured to receive a first signal from the transmitter, perform a channel estimation of
the first signal to obtain path parameter information of the propagation path, and send the
path parameter information of the path to the transmitter via the propagation path. The
transmitter can be configured to predistort a second signal according to the channel
estimation received from the receiver, and transmit the predistorted signal to the receiver
via the propagation path.

[006] In one embodiment, a base station can be provided for performing wircless
communications with a receiver in a wireless device via a plurality of propagation paths.
The base station can include at least one transmitter; a computing device; and a computer-
readable storage medium having computer-executable instructions stored thereon that are
executable by the computing device to perform operations. The computing device
operations can include: transmitting a first signal from the transmitter to the receiver via a
propagation path of the plurality of propagation paths; receiving a channel estimation of

thc first signal including path parameter information of the propagation path;
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predistorting a second signal according to the channel estimation; and transmitting the
predistorted signal from the transmiltter to the receiver via the propagation path.

[007] The foregoing summary is illustrative only and is not intended to be in any way
limiting. In addition to thc illustrative aspects, embodiments, and features described
above, further aspects, embodiments, and features will become apparent by reference to

the drawings and the following detailed description.

BRIEF DESCRIPTION OF THE FIGURES

[008] The foregoing and following information as well as other features of this
disclosure will become more fully apparent from the following description and appended
claims, taken in conjunction with the accompanying drawings. Understanding that these
drawings depict only several embodiments in accordance with the disclosure and are,
therefore, not to be considered limiting of its scope, the disclosure will be described with
additional specificity and detail through use of the accompanying drawings, in which:
[009] FIG. 1 includes a schematic representation of an embodiment of a wireless
communication system which is capable of performing a user-focusing technique as
described herein;

[010] FIG. 2 includes a block diagram illustrating an embodiment of a transmitter and a
receiver which may be used in performing a user-focusing technique as described herein;
[011] FIG. 3 includes a diagram representing an embodiment of a computing unit of a
transmitter used in performing a user-focusing technique as described herein;

[012] FIG. 4 includes a flow diagram illustrating an embodiment of a user-focusing
technique in a wireless communication system;

[013] FIG. 5A includes a diagram representing a conventional wireless communication
system,

[014] FIG. 5B includes a diagram representing a wireless communication system which
is capable of performing a user-focusing technique as described herein; and

[015] FIG. 5C includes a diagram representing a wireless communication system
according to another embodiment of a system which is capable of performing a user-
focusing technique as described herein,

[016] all arranged in accordance with at least one of the embodiments described herein,
and which arrangement may be modified in accordance with the disclosure provided

herein by one of ordinary skill in the art.
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DETAILED DESCRIPTION

[017] In the following detailed description, reference is made to the accompanying
drawings, which form a part hereof. In the drawings, similar symbols typically identify
similar components, unless context dictates otherwise. The illustrative embodiments
described in the detailed description, drawings, and claims are not meant to be limiting.
Other embodiments may be utilized, and other changes may be made, without departing
from the spirit or scope of the subject matter presented herein. It will be readily
understood that the aspects of the present disclosure, as generally described herein, and
illustrated in the figures, can be arranged, substituted, combined, separated, and designed
in a wide variety of different configurations, all of which are explicitly contemplated
herein.

[018] Figure 1 includes a schematic representation of an embodiment of a wireless
communication system which is capable of performing a user-focusing technique as
described herein. Figure 1 illustrates a single-link communication scenario between a
base station which is configured so as to act as a transmitter 110 and a mobile station
which is configured so as to act as a receiver 150. Between the transmitter 110 and the
receiver 150 are a number of buildings 120-124, which act as scatterers and bouncing
points of communication signals traveling between the transmitter 110 and the receiver
150 via propagation paths 170, 175, and 180.

[019] Simply speaking, the methods and systems described herein use the propagation
paths 170, 175, and 180 as multiple parallel carriers of the communication signals. In
most communications currently used in the art, these various propagation paths 170, 175,
and 180 are usually considered to be problematic rather than being considered as a
resource-bank.

[020] Using the method and systems described herein, however, the wireless connection
between the transmitter 110 and the receiver 150 becomes analogous with multiple wired
connections linking the two points. Using this configuration, many existing problems, e.g.
the interference cancellation, capacity limitations, may be removed. The system and
methods described herein are referred to as “‘user-focusing” and make use of multiple
propagation paths 170, 175, and 180 between the transmitter 110 and receiver 150 as the
parallel carriers. These paths are different in delay, direction of arrival, direction of
departure and Doppler frequency. Along these paths, an electromagnetic wave may arrive
at the receiver with different phases. However, in the user-focusing method and system

described herein, the transmitted signal modulates the parallel carriers in such a way that
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the wave arriving at the receiver 150 from different paths 170, 175, and 180 have the
same phase, and may be superimposed coherently.

[021] The effect when using this user-focusing technique is that the system can send the
signals directly to the location of the receiver 150, i.e. create a “focus” of the signal at the
receiver 150, As may be undersiood by one of ordinary skill in the art, this system has
various benefits, including but not limited to: 1) the total transmit power may decrease
because the transmitter 110 wastes no energy on sending the signals to the regions where
no paths exist; 2) the interference among users can be significantly reduced and
consequently, the quality of service can be improved; 3) the currently used multi-point
cooperative technologies might be unnecessary, as the methods and systems described
herein provides acceptable performance using just one transmitter 110.

[022] Figure 2 illustrates two block diagram illustrating exemplary components of the
transmitter 110 and the receiver 150 although the transmitter 110 and receiver 150 may
include other components or omit any non-essential components without varying from the
scope and meaning of the claims recited below. In this example, the receiver comprises a
mobile station which includes a computing unit 200 which is capable of controlling the
function of the other modules 200-250 of the mobile station, a display 210 capable of
displaying on or more images on the mobile station, a speaker 220 including an
electroacoustic transducer that produces sound in response to an electrical audio signal
input, an antenna array 230 including one or more antennas which are used to send and
receive signals with the transmitter 110, a user interface which enables a user of the
mobile station to manipulate and interact with the processes of the computing unit 200 so
as to control the various modules 200-250 of the mobile station, and a microphene 250
configured to capture an acoustic sound and convert it into an electronic signai using an
acoustic-to-electric transducer ot sensor.

[023] The transmitter 110, which includes a base station in this example, includes a
computing unit 300 described more fully below and an antenna array 260 comprising one
or more antenna which are used to send and receive signals with the receiver 150.

[024] Figure 3 depicts a block diagram illustrating an example computing device 300 of
the transmitter 110 or receiver 150 that is arranged to implement the user-focusing
technique for wireless communication described more fully below. In a very basic
configuration 302, the computing device 300 typically includes one or more processors
304 and a system memory 306. A memory bus 308 may be used for communicating

between processor 304 and system memory 306.
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[025] Depending on the desired configuration, processor 304 may be of any type
including but not limited to a microprocessor (uP), a microcontroller (nC), a digilal signal
processor (DSP), or any combination thereof, Processor 304 may include one more levels
of caching, such as a level one cache 310 and a level two cache 312, a processor core 314,
and registers 316. An example processor core 314 may include an arithmetic logic unit
(ALL), a floating point unit (FPU), a digital signal processing core (DSP Core), or any
combination thereof. An example memory controller 318 may also be used with
processor 304, or in some implementations memory controller 318 may be an internal
part of processor 304.

[026] Depending on the desired configuration, system memory 306 may be of any type
including but not limited to volatile memory (such as RAM), non-volatile memory (such
as ROM, flash memory, ¢tc.) or any combination thereof. System memory 306 may
include an operating system 320, one or more applications 322, and program data 324,
Application 322 may include an authentication component or application 326 that is
arranged or configured to construct an authentication system or authenticate one or more
devices or users. Program data 324 may include authentication data 328 for constructing
an authentication system and/or authenticating one or more devices or users. In some
embodiments, application 322 may be arranged to operate with program data 324 on
operating system 320 such that an authentication system is generated. This described
basic configuration 302 is illustrated in Figure 3 by those components within the inner
dashed line.

[027] Computing unit 300 may have additional features or functionality, and additional
interfaces to facilitate communications between basic configuration 302 and any required
devices and intcrfaces. For example, a bus/interface controller 330 may be used to
facilitate communications between basic configuration 302 and one or more data storage
devices 332 via a storage interface bus 334. Data storage devices 332 may be removable
storage devices 336, non-removable storage devices 338, or a combination thereof.
Examples of removable storage and non-removable storage devices include magnetic disk
devices such as flexible disk drives and hard-disk drives (HDD), optical disk drives such
as compact disk (CD) drives or digital versatile disk (DVD) drives, solid state drives
(SSD), and tape drives to name a few. Example computer storage media may include
volatile and nonvolatile, removable and non-removable media implemented in any
method or technology for storage of information, such as computer readable instructions,

data structures, program modules, or other data.
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[028] System memory 306, removable storage devices 336 and non-removable storage
devices 338 are examplcs of computer storage media. Computer storage media includes,
but is not limited to, RAM, ROM, EEPROM, flash memory or other memory technology,
CD-ROM, digital versatile disks (DVD) or other optical storage, magnetic casseltes,
magnetic tape, magnetic disk storage or other magnetic storage devices, or any other
medium which may be used to store the desired information and which may be accessed
by computing device 300. Any such computer storage media may be part of computing
device 300.

[029] Computing device 300 may also include an interface bus 340 for facilitating
communication from various interface devices (e.g., output devices 342, peripheral
interfaces 344, and communication devices 346} to basic configuration 302 via
bus/interface controller 330. Example oulput devices 342 include a graphics processing
unit 348 and an audio processing unit 360, which may be configured to communicate to
various cxternal devices such as a display or speakers via one or more A/V ports 362,
Example peripheral interfaces 344 include a serial interface controller 364 or a parallel
interface controller 366, which may be configured to communicate with external devices
such as input devices (e.g., keyboard, mouse, pen, voice input device, touch input device,
etc.) or other peripheral devices (e.g., printer, scanner, etc.) via one or more I/O ports 368.
An example communication device 346 includes a network controller 360, which may be
arranged to facilitate communications with one or more other computing devices 362 over
a network communication link via one or more communication ports 364.

[030] The network communication link may be one example of a communication media.
Communication media may typically be embodied by computer readable instructions,
data structures, program modules, or other data in a modulated data signal, such as a
carrier wave or other transport mechanism, and may include any information delivery
media. A “modulated data signal” may be a signal that has one or more of its
characteristics sef or changed in such a manner as to encode information in the signal. By
way of example, and not limitation, communication media may include wired media such
as a wired network or direct-wired connection, and wireless media such as acoustic, radio
frequency (RT), microwave, infrared (IR) and other wireless media. The term computer
readable media as used herein may include both storage media and communication media.
[031] In addition to being a component of the transmitter 110 base station, the
computing unit 300 may be implemented as a portion of a small-form factor pertable (or

mobile) electronic device such as a cell phone, a personal data assistant (PDA), a personal
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media player device, a wireless web-watch device, a personal headset device, an
application specific device, or a hybrid device that include any of the above functions. As
such, the computing unit 200 of the receiver 150 configured as a mobile station may
include the same or similar components as the computing device 300. Additionally, the
computing device 300 may also be implemented as a personal computer including both
laptop computer and non-laptop computer configurations.

[032] One skilled in the art will appreciate that, for this and other processes and methods
disclosed herein, the functions performed in the processes and methods may be
implemented in differing order. Furthermore, the outlined steps and operations are only
provided as examples, and some of the steps and operations may be optional, combined
into fewer steps and operations, or expanded into additional steps and operations without
detracting from the essence of the disclosed embodiments.

[033] The foregoing detailed description has set forth various embodiments of the
devices and/or processes via the use of block diagrams, flowcharts, and/or examples.
Insofar as such block diagrams, flowcharts, and/or examples contain one or more
functions and/or operations, it will be understood by those within the art that each
function and/or operation within such block diagrams, flowcharts, or examples can be
implemented, individually and/or collectively, by a wide range of hardware, software,
firmware, or virtually any combination thereof. In one embodiment, several portions of
the subject matter described herein may be implemented via Application Specific
Integrated Circuits (ASICs), Field Programmable Gate Arrays (FPGAs), digital signal
processors (DSPs), or other integrated formats. However, those skilled in the art will
recognize that some aspects of the embodiments disclosed herein, in whole or in part, can
be equivalently implemented in integrated circuitfs, as one or more computer programs
running on one or more computers (e.g., as one or More programs running on one or more
computer systems), as one Or mMore programs running on one or more processors (e.g., as
Ome Or MOre Programs running on one or more microprocessors), as firmware, or as
virtually any combination thereof, and that designing the circuitry and/or writing the code
for the software and or firmware would be well within the skill of one of skill in the art in
light of this disclosure. In addition, those skilled in the art will appreciate that the
mechanisms of the subject matter described herein are capable of being distributed as a
program product in a variety of forms, and that an illustrative embodiment of the subject
matter described herein applies regardless of the particular type of signal bearing medium

used to actually carry out the distribution. Examples of a signal bearing medium include,
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but are not limited to, the following: a recordable type medium such as a floppy disk, a
hard disk drive, a CD, a DVD, a digital tape, a computer memory, etc.; and a transmission
type medium such as a digital and/or an analog communication medium (e.g., a fiber
optic cable, a waveguide, a wired communications link, a wireless communication link,
etc.).

[034] Those skilled in the art will recognize that it is common within the art to describe
devices and/or processes in the fashion set forth herein, and thereafter use engineering
practices to integrate such described devices and/or processes into data processing
systems. That is, at least a portion of the devices and/or processes described herein can
be integrated into a data processing system via a reasonable amount of experimentation.
Those having skill in the art will recognize that a typical data processing system generally
includes one or more of a system unit housing, a video display device, a memory such as
volatile and non-volatile memory, processors such as microprocessors and digital signal
processors, computational entities such as operating systems, drivers, graphical user
interfaces, and applications programs, one or more interaction devices, such as a touch
pad or screen, and/or control systems including feedback loops and control motors (e.g.,
feedback for sensing position and/or velocity; control motors for moving and/or adjusting
components and/or quantities). A typical data processing system may be implemented
utilizing any suitable commercially available components, such as those typically found
in data computing/communication and/or network computing/communication systems.
[035] The herein described subject matter sometimes illustrates different components
contained within, or connected with, different other components. It is to be understood
that such depicted architectures are merely exemplary, and that in fact many other
architectures can be implemented which achieve the same functionality. In a conceptual
sense, any arrangement of components to achieve the same functionality is etffectively
"associated" such that the desired functionality is achieved. Hence, any two components
herein combined to achieve a particular functionality can be seen as "associated with"
each other such that the desired functionality is achieved, irrespective of architectures or
intermedial components. Likewise, any two components so associated can also be
viewed as being "operably connected”, or "operably coupled”, to each other to achieve the
desired functionality, and any two components capable of being so associated can also be
viewed as being "operably couplable”, to each other to achieve the desired functionality.
Specific examples of operably couplable include but are not limited to physically

mateable and/or physically interacting components and/or wirelessly interactable and/or
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wirclessly intcracting components and/or logically interacting and/or logically
interactable components.

[036] Returning to Figure 1, as understood by one of ordinary skill in the art, the
impulse response of the propagation channel can be viewed as the superposition of
multiple specular propagation paths 170, 175, and 180 between a transmitter 110 and a
receiver 150 .

[037] As previously described with reference to Figure 1, there are multiple propagation
paths 170, 175, and 180 between the transmitter 110 and the receiver 150 wherein the
signal, comprising an electromagnetic wave may bounce off the various buildings or
bouncing points 120-124. The interactions between the electromagnetic wave and the
bouncing points 120-124 can be reflection, diffraction or scattering., The signals radiated
from the transmitter 110 experience different distortions along these propagation paths
170, 175, and 180. The resulting multiple replica of the original transmitted signals are
added at the receiver 150, either destructively or constructively.

[038] Typically, equalization techniques known in the art are used in the receivers 150
to recover the original transmitied signal by removing the distortions. After the impact of
channel is perfectly equalized, the signals arriving at the receiver 150 from different
propagation paths 170, 175, and 180 are “aligned” in phases and added constructively.
{039] Typical examples of equalization techniques include: 1) the RAKE receiving
technique, which equalizes the channel in the delay domain; 2) the frequency equalization
technique, widely adopted in the receivers based on OFDM transmission; and 3) the time-
frequency equalization technique used in the receivers of 4G systems, such as the TD-
LTE (Long-Term-Evolution) wireless communication systems.

[040] As described more fully below with reference to Figure 4, uniike the equalization
technique which corrects the distortion at the receiver 150 after receiving the signals, the
user-focusing technique adds pseudo “distortion” before the signals are transmitted at the
transmitter 110. These “pre-distorted” signals are then transmitted in such a way that the
signal distortion can be successfully removed while propagating.

[041] More specifically, as shown in Figure 4, the method begins at 410 where a
channe] estimation of a first signal is performed so as to obtain path parameter
information of the propagation path 170, 175, or 180. During this process, a transmitter
transmits 420 a first signal from the transmitter 110 to the receiver 150. In one
embodiment the first signal comprises distorted preambles or training sequences

transmitted from the transmitter 110. After the first signal is received 430 at the receiver
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150, a channel estimation algorithm is performed to obtain the estimates of the delay T,
the Doppler frequency v, direction of arrival Q), direction of departure €, and complex
amplitude o for each of the propagation paths 170, 175, and 130.

[042] Various channel estimations may be used, including the SAGE algorithm. Other
algorithms for estimating the parameters include Maximum likelihood estimation
algorithms including the specular-path-based maximum likelihood method. One
drawback of the maximum likelihood algorithm, however is that it results in high
complexity in many instances. However, when the generic model is correctly chasen, the
obtained parameter estimates have higher accuracy than those obtained by using other
methods.

[043] Other examples of channel estimations which may be used include Spectral-based
methods, including the Bartlett beamformer, the Capon beamformer, and the MUSIC
(MUTtiple SIgnal Classification) method. These methods are used to compute the power
spectrum of the channel in multiple dimensions, e.g. in the delay, Doppler frequency and
directions. These methods can return estimates of the path parameters with low
complexity. They are practical and much more appropriate for real implementation than
the maximum-likelihood based estimation methods.

[044] Still another channel estimation algorithm which may be used in association with
the non-spectral-based method are Subspace-based techniques, such as the root-MUSIC
technique, and the ESPRIT (Estimation of Signal Parameters based on Rotational-
Invariance Technique) algorithm, as well as the extension of these algorithms, e.g.
Propagator method and Unitary-ESPRIT technique. These algorithms have high accuracy,
but because the input of these algorithms are the observations of channel from multiple
independent snapshots in order to avoid the singularity issue of the covariance matrix of
received signals, data must be collected from multiple frames in a relatively long time
window.

[045] Approximation of the maximum-likelihood method based on iterative schemes
may also be used at step 410. These algorithms include the cxpectation-maximization
(EM) method, the space-alternating generalized Expectation-maximization (SAGE)
technique and the so-calied RIMAX (Richter’s maximum likelihood estimation) method.
[046] Alternatively, methods based on LSE (least-square-error) principles, such as the
LMMSEE (Least minimum mean squared estimation error) estimator, and the covariance

matrix fitting technique may also be used.
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[047] Furthermore, new algorithms for estimating path parameters, which probably have
not been disclosed, can also be used in our case. For example, the maximum-a-posterior
based methods, the Bayesian techniques, might also be considered as important elements
in the pre-distorting technique. Additionally, besides the estimation techniques, tracking
algorithms may be used to get the estimates of path parameters, such as the Kalman
filtering technique, the enhanced Kalman filtering technique, the particle filtering
technique, the particle-filter based SAGE algorithm, etc.

[048] Next, at 440 the receiver 150 feedbacks these path parameter information to the
transmitter 110 via the propagation path 170, 175, or 180. This feedback operation can be
performed according to the existing protocols in wireless communication systems.

[049] Then, at 450 for the next frame or block to transmit, the transmitter “pre-distorts™
a second signal and generates multiple signal replica with appropriate settings of the
transmitting time, transmitting pace and directions, receiving directions and complex
weight of the signal. These settings are determined by the parameters of paths fed-back
from the receiver at 440. These distorted replica are summed up and transmitted 460 from
the transmitter 110 to the receiver 150. The signal is then received 470 at the receiver
150,

[050] In order to illustrate method and by way of example, the two propagation paths
170 and 180 of Figure 1 may be compared. The two paths 170 and 180 cach exhibit
different delays (because of the different path lengths), different directions of departure
and of arrival (due to the different locations of the scatterers 120 and 122) and distinctive
Doppler frequency (due to the movement of the receiver 150 and the different
constellation of the paths}.

[051] In this example, (€,,€2; 2,051} correspond to the direction of departure, direction
of arrival, delay, and Doppler frequency of path 170 and 180, respectively, where path
170 corresponds to i=1 and path 180 corresponds to /=2. In the instance where there are
M antennas in the antenna array 260 of the transmitter 110 and & antennas in the antenna
array 230 of the receiver 150, a M x NV replica of the transmitted signal is created at step

450 using the path parameter information sent to the transmitter 110 at 450 such that:

30 [052] e« exp(—j27(f —v,)r)en () ® e (Q,)u(f), fori=1,2,
(053] Where c; (Q2,) denotes the complex conjugate of the transmitter antenna array
260 response at the direction Q 1, ¢, {€,) denotes the complex conjugate of the receiver
antenna array 230 response at the direction Qo, u(f) represents the transmitted signal
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represented in the frequency domain, * represents the complex conjugate, and ® denotes
Kronecker product. Notice that ¢, () and ¢ (2,) are M x 1 and N x 1 column

vectors, respectively. Then the combined signal x(f) is calculated by summing up the
M x N signal replica. After that, the inverse Fourier transformation is applied to obtain
the representation of x(z) in time domain, i.e.

[054] x(0)=F'[x(N],

[055] where F! denotes the inverse Fourier transformation.

[056] As described more fully below, one benefit of the method and systems described
herein is that a conventional equalization process in the conventional receiver is not
needed anymore, because the pre-distortion can be removed automatically by the
propagation channel, i.e. the channel itself works as an equalizer. The signals propagating
along different paths are completely aligned with the same phase when they arrive at the
receiver 150, and thus, can be added constructively. The received signal in baseband
representation can be directly sent 1o the demodulation block for further processing.

[057] One aspect of the method is that the training sequence is not “pre-distorted.” This
is because the receiver 150 requires that the training sequence be distorted by propagation
in order to estimate the parameters of the propagation paths.

[058] As may be understood by one of skill in the art, the use-focusing technique can be
tailored to suffice different application purposes. Whether these parameters may be
advantageous can depend on the objective of introducing the user-focusing technique. For
example, the information of the delays of individual paths is required when the user-
focusing is used to synchronize the transmission through different paths in frequency
domains. Similarly the Doppler frequency is required when the synchronization is
demanded in the time domain; the directions of departure are required when the signals
are to be aligned in the input of multiple antennas in the transmitter side; the directions of
arrival can be used when synchronization is performed at the output of the multiple
antennas in the receiver side. Hence, depending on the requirements of the system, more
or fewer parameters may be used in order to perform the pre-distorting described above,
and the use of the parameters described herein may be modificd without departing from
the scope of the disclosure.

[059] Furthermore, it is possible to make use of new parameters for achieving more

levels of user-focusing. For example, the polarization status of the propagation path can
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be used to achieve polarization synchronization, which leads to a new application of the
user-focusing technique, i.e. focusing on specific users in polarization domains.

[060] Alternatively, the parameters regarding the systermn responses, rather than the
propagation channels may be used. When multiple systems are used to make a focus on
the same user, it may be beneficial to include the charactcristics of these systems, in order
to remove the impact of the systems. These parameters regarding the system response can
be the excess processing delay time, phase noises, etc.

[061] Figures 5A-5C illustrate comparisons of the embodiments described herein to a
conventional communication chain.

[062] Figure 5A depicts the modification that can be implemented in the conventional
communication system when the user-focusing technique is applied. In the conventional
configuration, the transmitter 500 includes modulation blocks 5 10 a RF front end 520 and
antennas 505a and 505b. The receiver 550 includes a RF front end 530 a channel
estimation module 535, antennas 545a and 545b and a channel equalization module 540.
[063] By way of comparison, Figure 5B illustrates the transmitter 575 and receiver 580
according to the technology described herein. As described above, because the
embodiments described herein utilize a pre-distortion technique performed in a
modulation and pre-distortion block of the transmitter 575, there is no need for the
channel equalization block 540, as required in receiver 550,

[064] In another embodiment shown Figure 5C, the receiver 550 may be used to
perform channel equalization in addition to the transmitter performing pre-distortion
using a modulation and pre-distortion block 560.

[065] In the following, we compare the user-focusing tcchnique described herein with
the other conventional techniques currently known to one of ordinary skill in the art. As
may be understood, thc methods and systems described herein offer benefits not currently
available using the configurations currently known to one of ordinary skill in the art.

A. Comparison to the Coherent-Combination in the Joint-Processing Technique

Proposed for the CoMP System Specified in 3GPP.

[066] For the future generation wireless communications, such as the LT E-Advanced
systems, coordinated multiple-point (CoMP) transmission techniques will be used to
improve the coverage of high-data rate in the cell edge. One of the technique used by
CoMP is the “joint processing (JP)”. In the 3GPP technical standard, the word “coherent
adding” is used to indicate that the signals originated by different transmitters are

combined constructively in the receiver. In our opinion, this “coherent adding™ is an
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extension of the standard channel equalization techniques used in single link wireless
communication to the multi-link scenario, i.e. the impact of the channels between the
multiple transmitters and the receiver should be removed by equalization.

[067] This channel equalization process is different from the principle of the user-
focusing technique described herein, which pre-distorts the transmitted signals in such a
way that the channel’s effect is automatically equalized during the propagation.
Furthermore, as described with Figure 5C above, it is possible to utilize the user-focusing
technique in the CoMP scenario, where every transmitter 575 uses the user-focusing
technique to transmit pre-distorted signals while a separate channel equalization process
is performed at the receiver 550.

[068] As such, it is possible to use both equalization technique and pre-distorted
technique at in the same system. As explained belore, the equalization technique is used
in the receiver 150, while the pre-distortion is applied in the transmitter 110. When the
pre-distorted technique is used, the complexity of the equalization may be significantly
reduced in the receiver 150.

[069] For example, in an instance where the receiver 150 is moving at the speed of
350km/h, the channel equalization block 540 of the receiver, such as the GSM terminals,
is normally only able to support the communication when the moving speed is up to
200km/h. So when the user terminal moves beyond 200km/h, the communications
become highly unstable. In order to maintain communication without significantly
modifying the receiver 150, the user-focusing technique described herein may be
implemented in the transmitter 110 by pre-distorting the signals in such a way that the
signal received in the receiver 150 is similar with those observed when the user
equipment moves at the speed below 200km/h. So in this example, the equalization and
pre-distortion techniques may be jointly used. Thus, the ability to distribute the
complexity of coping channels in harsh conditions.

{070] In another example, the receiver 150 may be configured as a part of a standard
mobile phone where equalization is used, but where the mobile terminal is equipped with
a single antenna, rather than multiple antennas, preventing its ability to do spatial
equalization. However, the channel around the mobile terminal is still directive, meaning
that the impinging waves exhibit different directions of arrival or directions of departure.
The user-focusing tcchnique may then be used to enforce the signals coming from
different directions towards the receiver 150 to “focus” on the receiver 150. Assuming

that the transmitter 110 has multiple antennas in its antenna array 260, and that the
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transmitter 110 knows the directions of departure of certain propagation paths 170, 175,
and 180 between the transmitter 110 and the receiver 150, the pre-distortion is added in
the transmitter 110 to remove the selectivity in the space in proximity of the transmitter
110. This operation, although not completely removing the spatial selectivity, can
mitigate the impact of the multipath on the receiver 150.

[071] In summary, depending on the capability of the transmitter 110 and the receiver
150 in the communication system, the pre-distortion and cqualization can be implemented
in different domains and be used at the same time.

B. Comparison to Precoding Techniques

[072] The systems and methods described herein can make use of the concept of “pre-
distortion,” which has significant difference from the conventional precoding techniques.
The latter can make use of simplified representations of channel, e.g. in terms of code-
book, while the system and methods described above make use of the parameters of the
propagation channel, e.g. the delay, Doppler frequencies, directions of departure and
directions of arrival. This full-dimensional parametric description of the channel can be
much more accurate than using the codebooks. Furthermore, only by using the precise
channel parameters, synchronization of the signals to form a “focus” on specific user can
be possible. The conventional precoding techniques cannot be used to create a
concentration of the signal at a certain point (which can move) in space.

C. Comparison to the SDMA Technique

[073] The smart antenna of the SDMA (spatial division multiplexing address) technique

can make use of SDMA technique to direct the beam to the certain directions. However,
in SDMA, there is no concept of pre-distortion of the signals in time, [requency and space
domains, as described above, Furthermore, embodiments described herein require that the
propagation paths be differentiable in the directions, and also in the delay, Doppler
frequency. By conducting the pre-distortion in time, frequency and space jointly, the
method described above is able to create a focus of the signal following a moving point in
an environment with multi-path richness.

D. Comparison to the Multipath-Based Channel Simulation Technique

[074] The geomctrical stochastic channel models (GSCM) are widely used for
simulating the propagation channel when performing conformity test for e.g. the IMT-
Advanced systems. In these models, multiple paths characterized by delay, Doppler,
directions and polarizations are added to reproduce the time-variant channels. While the

user-focusing system and methods described herein utilize multiple propagation paths, the
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concept of per-path-modulation and the pre-distortion method are different from the
method used the GSCM-based channel simulation.

E. Comparison to Pre-Egualization Techniques

[075] The user-focusing system and methods described herein pre-distort transmitted
signals in 3 dimensions, i.e. time, frequency and spatial domains. Furthermore, it can be
beneficial to point out that the parameters considered for pre-distorting are delays,
Doppler frequencies and directions of arrival and of departure of multiple propagation
paths, rather than the “taps”, allowing for counteracting the phase drifting in time,
frequency and space samples.

[076] Furthermore, the pre-equalization techniques usually rely on the structure of finite
impulse response (FIR) filter, while the user-focusing systems and methods described
herein use individual propagation path without requiring a finite impulsc response.
Additionally, while the pre-equalization technique aims at removing the inter-symbol-
interferences (ISI) in the frequency and spatial domains, the user-focusing systems and
mcthods remove the IS] in time, frequency and spatial domains. This enables the user-
focusing technique to be performed in time-variant cases in environments with rapidly
changing channels, while the pre-equalization technique is only applicable in the fixed
wireless, wireless local loop systems.

[077] The user-focusing technique can be used in conventional wircless communication
systems, future generation of wireless communication systems, such as the Long-Term-
evolution (LTE)-Advanced, the ad-hoc wireless network, e.g. the vehicular wireless
networks, as well as in the contexts of non-communication applications, such as power
transferring, no-harm operation, and sensor networks. So it is valuable to the equipment
manufacturers, designers, research and developing companies in these areas.

[078] In addition to the embodiments described above, the methods described herein can
be applied to a variety of existing communications systems. By way of illustration, the
following are examples of scenarios where the user-focusing technique described above
may be used:

[079] Example 1: Communications systerns including single transmitter and single
receiver MIMO scenarios. The user-focusing technique can be used in the system with
one transmitter and one receiver, Compared with the systems without the user-focusing
technique, the new system can support higher throughput, and may work more stably in

the environments with poor channels.
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[080] Example 2: Communication systems including multiple transmitter and single
receiver SISO (single-input single-output) scenarios. The user-focusing technique can be
implemented in the transmitter side. When the transmitters are synchronized in time and
frequencies, the transmitters can coordinate in such a way that the signals coming from
difference transmitters will not exhibit transmitting selectivity. This can help build e.g. the
Coordinated Multiple-Point (CoMP) systems.

[081] Example 3: Communication systems including multiple transmitter and multiple
receiver SISO scenarios. When multiple receivers are present in the network, the user-
focusing technique can also be implcmented when the channels among the transmitter and
the receivers are known.

[082] Example 4: Communication systems including multiple transmitter and multiple
receiver MIMO scenarios. The user-focusing technique can utilize the directional channel
properties when the MIMO configuration is considered.

[083] Example S: Broadcasting scenarios with known channels between the
broadcasting station and the receiver.

[084] Example 6: Broadcasting with muitiple base stations in a single network.

[085] Example 7: Remote sensing, The user-focusing technique allows the
electromagnetic waves to focus on certain point, which might be stationary or moving, in
the 3-D or even 4-D, when time is considered as an additional dimension, This feature
makes the technique applicable to monitor the changes at specific locations in real
environments.

[086] Example 8: Remote charging. The user-focusing technique can concentrate the
energy transmilted at specific receiving location. When there is certain equipment located
at specific places, the transmitter can use multiple channels to transfer the energy to the
equipment. The energy in the electromagnetic field focused on specific points can be
transferred to other kinds of energy in desired forms, such as thermal and electric energy,
thus making operations, e.g. remote charging, possible.

|087] The above mentioned applications are all based on combining the user-focusing
technique with existing systems. The advantages of the systems augmented with user-
focusing functions are the increased energy-usage-efficiency, better and robust
performance. Furthermore, for communications systems, if the user-focusing technique is
used, the cost of constructing a system might be reduced since deploying base stations

can be done in a more flexible way. This is owing to the inherent property of the user-
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focusing technique, i.e. the resources in the environment are fully exploited for achieving
specific goals.

[088] Ilence, the user-focusing methods and systems described herein have various
advantages including removal of the fast fading effect of the signals by compensating the
delays, Doppler frequencies, direction of arrival and direction of departure of the
propagation paths. This can significantly reduce thc burden of developing advanced
receivers in communication systems.

[089] Additionally, the systems and methods described herein make use of the
parameters of propagation instead of the simplified channel status information, and thus,
the focus resulted can be highly concentrated. The interference cancellation is much more
efficient by using the user-focusing than the conventional methods relying on e.g. the
precoding techniques.

[090] Furthermore, the user-focusing technique can be generalized and used for many
purposes other than wireless communications, such as wireless power transferring to
spceific points, wireless charging of battery at remote positions, and accurate point-point
wireless connection in the area where the users are very dense.

[091] Also, the methods and systems described herein save power, as the transmission is
conducted in a very efficient manner. No energy is wasted on non-existing propagation
paths.

{092] Finally, the systems and methods described herein are easily implemented because
the modification is mainly including the pre-distortion function in the transmitter side.
With respect to the use of substantially any plural and/or singular terms herein, those
having skill in the art can translate from the plural to the singular and/or from the singular
to the plural as is appropriate to the context and/or application. The various
singular/plural permutations may be expressly set forth herein for sake of clarity.

[093] In an illustrative embodiment, any of the operations, processes, etc. described
herein can be implemented as computer-readable instructions stored on a computer-
readable medium. The computer-readable instructions can be executed by a processor of
a mobile unit, a network element, and/or any other computing device.

[094] There is little distinction left between hardware and software implementations of
aspects of systems; the use of hardware or software is generally (but not always, in that in
certain contexts the choice between hardware and software can become significant) a
design choice representing cost vs. efficiency tradeoffs. There are various vehicles by

which processes and/or systems and/or other technologies described herein can be
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effected (e.g., hardware, software, and/or firmware), and that the preferred vehicle will
vary with the context in which the processes and/or systems and/or other technologies are
deployed. For example, if an implementer determines that speed and accuracy are
paramount, the implementer may opt for a mainly hardware and/or firmware vehicle; if
flexibility is paramount, the implementer may opt for a mainly software implementation;
or, yet again alternatively, the implementer may opt for some combination of hardware,
software, and/or firmware. The modules recited herein can include hardware and/or
software.

[095] The present disclosure is not to be limited in terms of the particular embodiments
described in this application, which are intended as illustrations of various aspects. Many
modifications and variations can be made without departing from its spirit and scope, as
will be apparent to those skilled in the art. Functionally equivalent methods and
apparatuses within the scope of the disclosure, in addition to those enumerated herein,
will be apparent to those skilled in the art from the foregoing descriptions. Such
modifications and variations are intended to fall within the scope of the appended claims.
The present disclosure is to be limited only by the terms of the appended claims, along
with the full scope of equivalents to which such claims are entitled. It is also to be
understood that the terminology used herein is for the purpose of describing particular
embodiments only, and is not intended to be limiting.

[096] With respect to the use of substantially any plural and/or singular terms herein,
those having skill in the art can translate from the plural to the singular and/or from the
singular to the plural as is appropriate to the context and/or application. The various
singular/plural permutations may be expressly set forth herein for sake of clarity.

[097] It will be understood by those within the art that, in general, terms used herein,
and especially in the appended claims (e.g., bodies of the appended claims) are generally
intended as “open” terms (e.g., the term “including” should be interpreted as “including
but not limited to,” the term “having” should be interpreted as “having at least,” the term
“includes” should be interpreted as “includes but is not limited to,” etc.). It will be
further understood by those within the art that if a specific number of an introduced claim
recitation is intended, such an intent will be explicitly recited in the claim, and in the
absence of such recitation no such intent is present. For example, as an aid to
understanding, the following appended claims may contain usage of the introductory
phrases "at least one" and "one or more" to introduce claim recitations. However, the use

of such phrases should not be construed to imply that the introduction of a claim
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recitation by the indefinite articles "a" or "an” limits any particular claim containing such
introduced claim recitation to embodiments containing only one such recitation, even
when the same claim includes the introductory phrases "one or more™ or "at least one"
and indefinite articles such as "a" or "an" (e.g., “a” and/or “an” should be interpreted to
mean “at least one” or “one or more™); the same holds true for the use of definite articles
used to introduce claim recitations. In addition, even if a specific number of an
introduced claim recitation is explicitly recited, those skilled in the art will recognize that
such recitation should be interpreted to mean at least the recited number (e.g., the bare
recitation of "two recitations," without other modifiers, means at least two recitations, or
two or more recitations). Furthermore, in those instances where a convention analogous
to “at least one of A, B, and C, etc.” is used, in general such a construction is intended in
the sense one having skill in the art would understand the convention (e.g., © a system
having at least one of A, B, and C” would include but not be limited to systems that have
A alone, B alone, C alone, A and B together, A and C together, B and C together, and/or
A, B, and C together, etc.). In those instances where a convention analogous to “at least
one of A, B, or C, etc.” is used, in general such a construction is intended in the sense one
having skill in the art would understand the convention (e.g., * a system having at least
one of A, B, or C” would include but not be limited to systems that have A alone, B alone,
C alone, A and B together, A and C together, B and C together, and/or A, B, and C
together, etc.). It will be further understood by those within the art that virtually any
digjunctive word and/or phrase presenting two or more alternative terms, whether in the
description, claims, or drawings, should be understood to contemplate the possibilities of
including one of the terms, either of the terms, or both terms. For example, the phrase “A
or B” will be understood to include the possibilities of “A” or “B” or “A and B.”

[098] In addition, where features or aspects of the disclosure are described in terms of
Markush groups, those skilled in the art will recognize that the disclosure is also thereby
deseribed in terms of any individual member or subgroup of members of the Markush
group.

[099] As will be understood by one skilled in the art, for any and all purposes, such as in
terms of providing a written description, all ranges disclosed herein also encompass any
and all possible subranges and combinations of subranges thereof. Any listed range can
be easily recognized as sufficiently describing and enabling the same range being broken
down into at least equal halves, thirds, quarters, fifths, tenths, etc. As a non-limiting

cxample, each range discussed herein can be readily broken down into a lower third,
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middle third and upper third, etc. As will also be understood by one skilled in the art all
language such as “up to,” “at least,” and the like include the number recited and refer to
ranges which can be subsequently broken down into subranges as discussed above.
Finally, as will be understood by one skilled in the art, a range includes each individual
member. Thus, for example, a group having 1-3 cells refers to groups having 1, 2, or 3
cells. Similarly, a group having 1-5 cells refers to groups having 1, 2, 3, 4, or 5 cells, and
s0 forth.

[0100] From the foregoing, it will be appreciated that various embodiments of the present
disclosure have been described herein for purposes of illustration, and that various
modifications may be made without departing from the scope and spirit of the present
disclosure. Accordingly, the various embodiments disclosed herein are not intended to be
limiting, with the true scope and spirit being indicated by the following claims. All

references recited herein are incorporated herein by specific reference in their entirety.
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communication. The system includes a transmitter, a receiver, and a plurality of
propagation paths formed between the transmitter and the receiver which are
capable of carrying a signal transmitted by the transmitter to the receiver. The
method includes transmitting a first signal from the transmitter to the receiver
v via a propagation path of the plurality of propagation paths, rcceiving the first
signal at the receiver, performing a channel estimation of the first signal to ob-
tain path parameter information of the propagation path, sending the channel es-
T timation from the receiver to the transmitter via the propagation path, predistort -
ing a second signal at the transmitter according to the channel estimation, trans-
mitting the predistorted signal from the transmitter to the receiver via the
propagation path, and receiving the predistorted signal at the receiver.
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Box No. I  Basis of the opinion

1.  With regard to the language, this opinion has been established on the basis of:

X1 the international application in the language in which it was filed.
[] a translation of the international application into
furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

, which is the language of a translation

2. [ This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified to
this Authority under Rule 91(Rule 43bis.1(a))

3. With rcgard to any nucleotide and/or amino acid sequence disclosced in the international application ,this opinion has been
established on the basis of :

a. a sequence listing filed or furnished

[0 onpaper

[0 in electronic form

b. time of filing or furnishing
[ contained in the applicant as filed
[0 filed together with the application in electronic form
[J furnished subsequently to this Authority for the purposes of search

4. [] In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that in the application as filed or does not

go beyond the application as filed, as appropriate, were furnished.

5.  Additional comments:
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Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;

citations and explanations supporting such statement

1. Statement:

Novelty (N) Claims 1-27 YES
Claims None NO

Inventive step (IS) Claims None YES
Claims 1-27 NO

Industrial applicability (IA) Claims 1-27 YIES
Claims None NO

2. Citations and explanations
The following documents is cited as reference:
D1: CN102138309 A (France Telecom) 27 Jul. 2011 (27.07.2011)
D2: Wei Ning et al., Joint Processing Precoding for Coordinated Multi-Point Transmission in LTE-A, ZTE COMMUNICATIONS,
Feb. 2010, Vol.16, No.1, pages37-39

1. NOVELITY

1.1 Independent claim 1 requests to protect a method for wireless communication in a system. D1 is regarded as the closest prior art of
the technical solution in claim 1. D1 discloses a method for pre-equalized, and discloses in particular the following features (see
description paragraphs 69 -237): a destination communicating entity (EC2) evaluates a relative focusing quality of a
pre-equalized signal, with respect to a quality at a focal point, where the signal is emitted by an original antenna (A1) and
received by a destination antenna (A2); the modification of focusing at the destination of an original communicating
entity (EC1) is requested by the destination communicating entity (EC2) for a following instant; the original
communicating entity (EC1) modifies the parameters according to the request of the destination communicating entity;
the method in the invention also can apply in the MIMO system.

Claim 1 differs from D1 in: transmitting the predistorted signal from the transmitter to the receiver via the propagation path; receiving
the predistorting signal at the receiver.

Therefore claim 1 involves noveltly and meets the criteria set out in PCT 33(2).

1.2 Claims 2-11 are directly or indirectly dependent on independent claim 1. So claims 2-11 involve novelty and meet the criteria
set out in PCT 33(2).

1.3 Independent claim 12 requests to protect a system for wireless communication in a system. D1 is regarded as the closest prior art of
the technical solution in claim 12. D1 discloses a system for wireless communication, and discloses in particular the following features
(see description paragraphs 69 -237): a destination communicating entity (EC2) evaluates a relative focusing quality of a
pre-equalized signal, with respect to a quality at a focal point, where the signal is emitted by an original antenna (A1) and
rceeived by a destination antcnna (A2); the modification of focusing at the destination of an original communicating
cntity (EC1) is rcquested by the destination communicating cntity (EC2) for a following instant; thc original
communicating entity (EC1) modifies the parameters according to the request of the destination communicating entity.
the system can be a MIMO system.

Claim 12 differs from D1 in: transmitting the predistorted signal to the receiver by the transmitter via the propagation path.

Therefore claim 12 involves novelty and meets the criteria set out in PCT 33(2).

1.4 Claims 13-20 are directly dependent on independent claim 12. So claims 13-20 involve novelty and meet the criteria set out in
PCT 33(2).

1.5 Independent claim 21 requests to protect a base station. D1 is regarded as the closest prior art of the technical solution in claim
21. DI discloses an original communicating entity (EC1) for wireless communication, and discloses in particular the following
features (see description paragraphs 69 -237): a destination communicating entity (EC2) evaluates a relative focusing quality
of a pre-equalized signal, with respect to a quality at a focal point, where the signal is emitted by the original antenna
(Al) and received by a destination antenna (A2);, the modification of focusing at the destination of an original
communicating entity (EC1) is requested by the destination communicating entity (EC2) for a follohRR2R42001df
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Supplemental Box

In case the space in any of the preceding boxes is not sufficient.

Continuation of: Box No. V

original communicating entity (EC1) modifies the parameters according to the request of the destination communicating
entity, the original communicating entity (EC1) can be in a MIMO system; the invention can be performed by the
instructions on the computer-readable storage medium..

Claim 21 differs from D1 in that: the base station comprises at least one transmitter, and a computing device; the operations on the
computer-readable storage medium also comprise transmitting the predistorted signal from the transmitter to the receiver
via the propagation path.

Therefore claim 21 involves novelty and meets the criteria set out in PCT 33(2).

1.6 Claims 22-27 are directly dependent on independent claim 21. So claims 22-27 involve novelty and meet the criteria set out in
PCT 33(2).

2. INVENTITVLE STEP

2.1 D1 discloses (see description paragraphs 69 -237)that the modification of focusing at the destination of an original
communicating entity (EC1) is requested by the destination communicating entity (EC2) for a following instant; the
original communicating entity (EC1) modifies the parameters according to the request of the destination communicating
entity. It is well known in the art that the transmitter transmits the signal and the receiver receives the transmitted signal in a
communication process. It is the common knowledge for a person skilled in the art that at the following instant disclosed in D1, the
original communicating entity (EC1) transmits the predistorted signal to the destination communicating entity (EC2) via
the propagation path and the destination communicating entity (EC2) receives the predistorted signal. The person skilled in the
art considering his common technology in combination based on D1 would obviously arrive at the subject-matter of claim 1 without
exercising an inventive step. So the subject-matter of claim 1 does not involve an inventive step and does not meet the criteria set out
in PCT Article 33(3).

2.2 Claim 2 is dependent on claim 1. It is well known in the art that an cstimation of a delay, an estimation of a doppler frequency, an
estimation of a direction of arrival, an estimation of a direction of depature, a complex amplitude of the propagationpath are common
path parameter information. The person skilled in the art considering his common technology in combination based on D1 would
obviously arrive at the subject-matter of claim 2 without exercising an inventive step. So the subject-matter of claim 2 does not involve
an inventive step and does not meet the criteria set out in PC'l' Article 33(3).

2.3 Claim 3 is dependent on claim 2. It is well known in the art that an estimation of a polarization status of the propagation path is
common path parameter information. The person skilled in the art considering his common technology in combination based on D1
would obviously arrive at the subject-matter of claim 3 without exercising an inventive step. So the subject-matter of claim 3 does not
involve an inventive step and does not meet the criteria set oul in PCT Arlicle 33(3).

2.4 Claim 4 is dependent on claim 1. It is well known in the art that the common estimation technique to obtain the path parameter
information includes a maximum likelihood estimation algorthm, periodogram, correlatorgram, spectral-based methods, Bartlett
beamformers, Capon beamformers, subspace-based techniques, MUSIC, ESPRIT, approximation of the maximum-likelihood method
bascd on itcrative schemes, SAGE, RIMAX, maximum-a-postcriori bascd mcthods, Evidence framework, Baycsian techniques,
tracking algorithms, the Kalman filtering techniques, enhanced Kalman filtering techniques, particle filtering techniques, and least
square error methods. The person skilled in the art considering his common technology in combination based on D1 would obviously
arrive at the subject-matter of claim 4 without exercising an inventive step. So the subject-matter of claim 4 does not involve an
inventive step and does not meet the criteria set out in PC'1' Article 33(3).

2.5 Claim 5 is dependent on claim 1. D1 discloses (see description paragraphs 69 -237) that the communication entities are each
comprised of MIMO or SISO wireless communication system. The person skilled in the art considering his common technology
in combination based on D1 would obviously arrive at the subject-matter of claim 5 without exercising an inventive step. So the
subject-matter of claim 5 does not involve an inventive step and does not meet the criteria set out in PCT Article 33(3).

(see Supplemental Box )
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2.6 Claim 6 is dependent on claim 1. D1 discloses (see description paragraphs 69 -237)that the communication entities are each
comprised of MIMO or SISO wireless communication system. The person skilled in the art considering his common technology
in combination based on D1 would obviously arrive at the subject-matter of claim 6 without exercising an inventive step. So the
subject-matter of claim 6 does not involve an inventive step and does not meet the criteria set out in PCT Article 33(3).

2.7 Claim 7 is dependent on claim 1. It is well known in the art that using the system responscs illustrates the states of the difference
systems in order to remove the impact of the systems. So it i1s the common knowledge for a person skilled in the art that a system
response estimation of the first signal is transmitted from the receiver to the transmitter, and a second signal is predistorted at the
transmitter according to the system response estimation. The person skilled in the art considering his common technology in
combination based on D1 would obviously arrive at the subject-matter ot claim 7 without exercising an inventive step. So the
subject-matter of claim 7 does not involve an inventive step and does not meet the criteria set out in PCT Article 33(3).

2.8 Claim 8 is dependent on claim 1. It is well known in the art that using the joint processing technique to cqualizing the predistorted
signal at the receiver in a coordinated multiple-point system is to improve the perfomance of the receiver. The person skilled in the art
considering his common technology in combination based on D1 would obviously arrive at the subject-matter of claim 8 without
exercising an inventive step. So the subject-matter of claim 8 does not involve an inventive step and does not meet the criteria set out
in PCT Article 33(3).

2.9 Claim 9 is dependent on claim 8. It is well known in the art that using the joint processing technique to equalizing the predistorted
signal at the recciver in a coordinated multiple-point system is to improve the perfomance of the recciver. The person skilled in the art
considering his common technology in combination based on D1 would obviocusly arrive at the subject-matter of claim 9 without
exercising an inventive step. So the subject-matter of claim 9 does not involve an inventive step and does not meet the criteria set out
in PCT Article 33(3).

2.10 Claim 10 is dependent on claim 1.D1 discloses (see description paragraphs 69 -237) that the communicating entity can be a
base station or a mobile terminal. D1 discloses the appendant features of dependent claim 10. So the subject-matter of claim 10
does not involve an inventive step and does not meet the criteria set out in PCT Article 33(3).

2.11 Claim 11 is dependent on claim 1. D2 discloses that (see pages37-39, fig. 1) a communication system comprises a plutality of
receiver and a plurality of transmiller, and the plurality of propagalion paths are formed belween the plurality of transmitlers and the
plurality of receivers, and the predistorting techniques can be used in the system. Said features as described in D2 are providing the
same advantages that they can improve the perfomance of the system.Therefore it would be obvious for a person skilled in the art to
apply the teaching of D2 to D1. A person skilled in the art considering D2 in combination with the common knowledge based on D1
would obviously arrive at the subject-matter of claim 11 without exercising an inventive step. So the subject-matter of claim 11 does
not involve an inventive step and does not meet the criteria set out in PCT Article 33(3).

2.12 D1 discloses (see description paragraphs 69 -237)that the modification of focusing at the destination of an original
communicating entity (EC1) is requested by the destination communicating entity (EC2) for a following instant; the
original communicating cntity (EC1) modifics the paramcters according to the request of the destination communicating
entity. It is well known in the art that the transmitter transmits the signal and the receiver receives the transmitted signal in a
communication process. It is the common knowledge for a person skilled in the art that at the following instant disclosed in D1, the
original communicating entity (EC1) transmits the predistorted signal to the destination communicating entity (EC2) via
the propagation path. The person skilled in the art considering his common technology in combination based on D1 would obviously
arrive at the subject-matter of claim 12 without exercising an inventive step. So the subject-matter of claim 12 does not involve an
inventive step and does not meet the criteria set out in PCT Article 33(3).

2.13 Claim 13 is dependent on claim 12. Tt is well known in the art thal an estimation of a delay, an estimation ol a doppler (requency,
an cstimation of a dircction of arrival, an cstimation of a dircction of depature, a complex amplitude of the propagationpath arc
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common path parameter information. The person skilled in the art considering his common technology in combination based on D1
would obviously arrive at the subject-matter of claim 13 without exercising an inventive step. So the subject-matter of claim 13 does
not involve an inventive step and does not meet the criteria set out in PCT Article 33(3).

2.14 Claim 14 is dependent on claim 12. It is well known in the art that an estimation of a polarization status of the propagation path is
common path parameter information. The person skilled in the art considering his common technology in combination based on D1
would obviously arrive at the subject-matter of claim 14 without exercising an inventive step. So the subject-matter of claim 14 does
not involve an inventive step and does not meet the criteria set out in PCT Article 33(3).

2.15 Claim 15 is dependent on claim 12. It is well known in the art that the common estimation technique to obtain the path parameter
information includes a maximum likelihood estimation algorthm, periodogram, correlatorgram, spectral-based methods, Bartlett
beamformers, Capon beamformers, subspace-based techniques, MUSIC, ESPRIT, approximation of the maximum-likelihood method
based on iterative schemes, SAGE, RIMAX, maximum-a-posteriori based methods, Evidence framework, Bayesian techniques,
tracking algorithms, the Kalman filtering techniques, enhanced Kalman filtering techniques, particle filtering techniques, and least
square error methods. The person skilled in the art considering his common technology in combination based on D1 would obviously
arrive at the subject-matter of claim 15 without exercising an inventive step. So the subject-matter ot claim 15 does not involve an
inventive step and does not meet the criteria set out in PCT Article 33(3).

2.16 Claim 16 is dependent on claim 12. D1 discloses (see description paragraphs 69 -237)that the communication entities are each
comprised of MIMO or SISO wireless communication system. The person skilled in the art considering his common technology
in combination based on D1 would obviously arrive at the subject-matter of claim 16 without exercising an inventive step. So the
subject-matter of claim 16 does not involve an inventive step and does not meet the criteria set out in PCT Article 33(3).

2.17 Claim 17 is dependent on claim 12. D1 discloses (see description paragraphs 69 -237)that the communication entities are each
comprised of MIMO or SISO wireless communication system. The person skilled in the art considering his common technology
in combination based on D1 would obviously arrive at the subject-matter of claim 17 without exercising an inventive step. So the
subject-matter of claim 17 does not involve an inventive step and does not meet the criteria set out in PCT Article 33(3).

2.18 Claim 18 is dependent on claim 12. It is well known in the art that using the system responses illustrates the states of the
dilference systems in order o remove the impact of the systems. So it 1s the common knowledge (or a person skilled in the art that a
system response estimation of the first signal is transmitted from the receiver to the transmitter, and a second signal is predistorted at
the transmitter according to the system response estimation. The person skilled in the art considering his common technology in
combination based on D1 would obviously arrive at the subject-matter of claim 12 without exercising an inventive step. So the
subject-matter of claim 12 does not involve an inventive step and does not meet the criteria set out in PCT Article 33(3).

2.19 Claim 19 is dependent on claim 12. It is well known in the art that using the joint processing technique to equalizing the
predistorted signal at the receiver in a coordinated multiple-point system is o improve the perfomance of the receiver. The person
skilled in the art considering his common technology in combination based on D1 would obviously arrive at the subject-matter of
claim 19 without exercising an inventive step. So the subject-matter of claim 19 does not involve an inventive step and does not meet
the criteria set out in PCT Article 33(3).

2.20 Claim 20 is dependent on claim 12.D1 discloses (see description paragraphs 69 -237)that the communicating entity can be a
base station or a mobile terminal. D1 discloses the appendant features of dependent claim 20. So the subject-matter of claim 20
does not involve an inventive step and does not meet the criteria set out in PCT Article 33(3).

(see Supplemental Box )
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2.21 D1 discloses (see description paragraphs 69 -237) that the modification of focusing at the destination of an original
communicating entity (EC1) is requested by the destination communicating entity (EC2) for a following instant; the original
communicating entity (EC1) modifies the parameters according to the request of the destination communicating entity; The
communicating entity can be a base station or a mobile terminal; the executable instructions stored on the computer-readable storage
medium can perform operations in the invention. Tt is well known in the art that the transmitter transmits the signal and the receiver
receives the transmitted signal in a communication process. It is the common knowledge tor a person skilled in the art that at the
following instant disclosed in DI, the original communicating entity (EC1) transmits the predistorted signal to the destination
communicating entity (EC2) via the propagation path and the original communicating entity (EC2) includes at least one transmitter and
a computing device to perform the communication process. The person skilled in the art considering his common technology in
combination based on D1 would obviously arrive at the subject-matter of claim 21 without exercising an inventive step. So the
subject-matter of claim 21 does not involve an inventive step and does not meet the criteria set out in PCT Article 33(3).

2.22 Claim 22 is dependent on claim 21. It is well known in the art that an estimation of a delay, an estimation of a doppler frequency.,
an estimation of a direction of arrival, an estimation of a direction of depature, a complex amplitude of the propagationpath are
common path parameter information. The person skilled in the art considering his common technology in combination based on D1
would obviously arrive at the subject-matter of claim 22 without exercising an inventive step. So the subject-matter of claim 22 does
not involve an inventive step and does not meet the criteria set out in PCT Article 33(3).

2.23 Claim 23 is dependent on claim 21. It is well known in the art that an estimation of a polarization status of the propagation path is
common path parameter information. The person skilled in the art considering his common technology in combination based on D1
would obviously arrive at the subject-matter of claim 23 without exercising an inventive step. So the subject-matter of claim 23 does
not involve an inventive step and does not meet the criteria set out in PCT Article 33(3).

2.24 Claim 24 is dependent on claim 21. It is well known in the art that the common estimation technique to obtain the path parameter
information includes a maximum likelihood estimation algorthm, periodogram, correlatorgram, spectral-based methods, Bartlett
beamformers, Capon beamformers, subspace-based techniques, MUSIC, ESPRIT, approximation of the maximum-likelihood method
bascd on itcrative schemes, SAGE, RIMAX, maximum-a-postcriori bascd mcthods, Evidence framework, Baycsian techniques,
tracking algorithms, the Kalman filtering techniques, enhanced Kalman filtering techniques, particle filtering techniques, and least
square error methods. The person skilled in the art considering his common technology in combination based on D1 would obviously
arrive at the subject-matter of claim 24 without exercising an inventive step. So the subject-matter of claim 24 does not involve an
inventive step and does not meet the criteria set out in PCT Article 33(3).

2.25 Claim 25 is dependent on claim 21. D1 discloses (see description paragraphs 69 -237) that the communication entities are each
comprised of MIMO or SISO wireless communication system. The person skilled in the art considering his common technology
in combination based on D1 would obviously arrive at the subject-matter of claim 25 without exercising an inventive step. So the
subject-matter of claim 25 does not involve an inventive step and does not meet the criteria set out in PCT Article 33(3).

2.26 Claim 26 is dependent on claim 21. D1 discloses (see description paragraphs 69 -237) that the communication cntitics arc cach
comprised of MIMO or SISO wireless communication system. The person skilled in the art considering his common technology
in combination based on D1 would obviously arrive at the subject-matter of claim 26 without exercising an inventive step. So the
subject-matter of claim 26 does not involve an inventive step and does not meet the criteria set out in PCT Article 33(3).

2.27 Claim 27 is dependent on claim 21. It is well known i the art that using the system responses illustrates the states ot the
difference systems in order to remove the impact of the systems. So it is the common knowledge for a person skilled in the art that a
system response estimation of the first signal is transmitted from the receiver to the transmitter, and a second signal is predistorted at
the transmitter according to the system responsc cstimation. The person skilled in the art considering his common technology in
combination based on D1 would obviously arrive at the subject-matter of claim 27 without exercising an inventive step. So the
subject-matter of claim 27 does not involve an inventive step and does not meet the criteria set out in PCT Article 33(3).

3. INDUSTRIAL APPLICABILITY
The inventions of claims 1-27 can be made or used industrially, so they are industrially applicable, meeting the provision of PCT

Article 33(4). 1PR2024-00136
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An oath or declaration of the inventor(s) (35 U.S.C. 371(c)(4)).

10.

&0

An English language translation of the annexes of the International Preliminary Examination Report under PCT
Article 36 (35 U.S.C. 371(c)(5)).

Items 11 to 20 below concern document(s) or information included:

11. An Information Disclosure Statement under 37 CFR 1.97 and 1.98.

12. An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.31 is included.
13. A preliminary amendment.

14. An Application Data Sheet under 37 CFR 1.76.

15. I:l A substitute specification.

18. A power of attorney and/or change of address letter.

17. |:| A computer-readable form of the sequence listing in accordance with PCT Rule 13ter.3 and 37 CFR 1.821- 1.825.

18. I:l A second copy of the published International Application under 35 U.S.C. 154(d)(4).

19. I:l A second copy of the English language translation of the international application under 35 U.S.C. 154(d)(4).

This collection of information is required by 37 CFR 1.414 and 1.491-1 .492. The information is required to obtain or retain a b enefit by the public, w hich is to file (and by the
USPTO to pro cess) an application . Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to ? a:]mi?g complete
including gathering information, preparing, and submitting the completed form to the USPTO. Time will vary depending upon the individual cal n 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,  PRtPHignicary! FadetP@gROffice, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEE S OR COMPLE TED FORMS TO THIS ADDREE§ ﬁﬁf?{iﬁwﬂ Stop PCT,
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. Page 1 of 3



PTO-1390 (09-11)

Approved for use through 4/30/2013. OMB 0651-0021
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.

U.S. APPLICATION NO. (if known, see 37 CFR 1.5) INTERNATIONAL APPLICATION NO.

ATTORNEY’S DOCKET NUMBER

PCT/CN2011/077718 11013.10038US01
20. Other items or information:
The following fees have been submitted CALCULATIONS PTO USE ONLY
21. |:| Basic national fee (37 CFR 1.492(Q)) ... e $380 $ 380
22. |:| Examination fee (37 CFR 1.492(c))
If the written opinion prepared by ISA/US or the international preliminary examination report prepared $250
by IPEA/US indicates all claims satisfy provisions of PCT Article 33(1)-(4)............. $0
All other SIUAtIONS .. ... . $250
23. [ searchfee (37 CFR 1.492(b))
If the written opinion of the ISA/US or the International preliminary examination report prepared by
IPEA/US indicates all claims satisfy provisions of PCT Article 33(1)-(4)................. $0 490
Search fee (37 CFR 1.445(a)(2)) has been paid on the international application to the USPTO as an $
International Searching Authority................ $120
International Search Report prepared by an ISA other than the US and provided to the Office or
previously communicated to the US by the IB
All Other SITUALIONS . .. ... e
TOTAL OF 21, 22 and 23 = 1120
I:I Additional fee for specification and drawings filed in paper over 100 sheets (excluding sequence
listing in compliance with 37 CFR 1.821(c) or (e) in an electronic medium or computer
program listing in an electronic medium) (37 CFR 1.492(j)).
The fee is $310 for each additional 50 sheets of paper or fraction thereof.
Total Sheets Extra Sheets Number of each additional 50 or fraction RATE
thereof (round up to a whole number)
-100 = /50 = x $310 50
Surcharge of $130.00 for furnishing any of the search fee, examination fee, or the oath or declaration $
after the date of commencement of the national stage (37 CFR 1.492(h)). 0
CLAIMS NUMBER FILED NUMBER EXTRA RATE $
Total claims 25 -20= 15 x$ 60 $300
Independent claims | 4 -3=11 x $250 $250
MULTIPLE DEPENDENT CLAIM(S) (if applicable) +  $450 $0
TOTAL OF ABOVE CALCULATIONS = | $0
|:| Applicant claims small entity status. See 37 CFR 1.27. Fees above are reduced by 2.
suBTOTAL= | $ 1670
Processing fee of $130.00 for furnishing the English translation later than 30 months from the earliest $0
claimed priority date (37 CFR 1.492(i)). +
TOTAL NATIONAL FEE = | $1670
Fee for recording the enclosed assignment (37 CFR 1.21(h)). The assighment must be accompanied $ 0
by an appropriate cover sheet (37 CFR 3.28, 3.31). $40.00 per property +
TOTAL FEES ENCLOSED = | $1670
Amount to be
refunded:
Amount to be
charged

Page 2 of 3
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PTO-1390 (09-11)

Approved for use through 4/30/2013. OMB 0651-0021

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.

a. |:| A check in the amount of $ to cover the above fees is enclosed.

b. I:l Please charge my Deposit Account No. in the amount of § to cover the above fees.

C. |:| The Commissioner is hereby authorized to charge any additional fees which may be required, or credit any overpayment to Deposit
Account No.

d. Fees are to be charged to a credit card. WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038. The PTO-2038 should only be mailed or faxed
to the USPTO. However, when paying the basic national fee, the PTO-2038 may NOT be faxed to the USPTO.

ADVISORY: If filing by EFS-Web, do NOT attach the PTO-2038 form as a PDF along with your EFS-Web submission. Please be
advised that this is not recommended and by doing so your credit card information may be displayed via PAIR. To protect your
information, it is recommended paying fees online by using the electronic payment method.

NOTE: Where an appropriate time limit under 37 CFR 1.495 has not been met, a petition to revive (37 CFR 1.137(a) or (b)) must be filed
and granted to restore the International Application to pending status.

SEND ALL CORRESPONDENCE TO: /R. Buns Israelsen/ Reg. #42685
R. Burns Israelsen SIGNATURE
MASCHOFF G”_MORE & |SRAELSEN R. Burns Israelsen
1441 W. Ute Blvd., Suite 100 NAME
Park City, Utah 84098 42,685

REGISTRATION NUMBER

Page 3 of 3
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Privacy Act Statement

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

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

1. The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negotiations.

3. Arecord in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

4. Arecord in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

5. Arecord related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency’s responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.

IPR2024-00136

Petitioners' Ex. 1002
Ex.1002.00172



PTO/SB/14 (11-08)
Approved for use through 01/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persoens are required to respond to a collection of information unless it contains a valid CMB control number.

Attorney Docket Number | 11013.10038US01

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | USER-FOCUSING TECHNIQUE FOR WIRELESS COMMUNICATION SYSTEMS

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2

Poartions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Applicant Information:
Applicant 1

Applicant Authority ®Inventor | (JLegal Representative under 35 U.S.C. 117 (OParty of Interest under 35 U.S.C. 118

Prefix| Given Name Middle Name Family Name Suffix
Xuefeng YIN

Residence Information (Select One) () US Residency (@) Non US Residency () Active US Military Service

City | Shanghai Country Of Residencei | CN

Citizenship under 37 CFR 1.41(b}) i CN
Mailing Address of Applicant:

Address 1 No. 77 Tong Ji Xin Cun, Zhang Wu Lu

Address 2 Yangpu District

City Shanghai State/Province
Postal Code 200092 Countryi | CN

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button. Add

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number 97149

Email Address docket@mgiip.com | Add Email | [Remove Email

Application Information:

Title of the Invention USER-FOCUSING TECHNIQUE FOR WIRELESS COMMUNICATION SYSTEMS
Attorney Docket Number| [1013.10038US01 Small Entity Status Claimed [ |
Application Type Nonprovisional

Subject Matter Utility

Suggested Class (if any} Sub Class (if any)

Suggested Technology Center (if any) IPRI02408136
Total Number of Drawing Sheets (if any) 4 Suggested Figure for Puli‘boahgmﬁfgr:&?ég

AT UOUL.UUT 7D

EFS Web2.2.2



PTO/SB/14 (11-08)

Approved for use through 01/31/2014. OMB 0651-0032

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 contains a valid OMB control number.

Attorney Docket Number | 11013.10038US01

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention USER-FOCUSING TECHNIQUE FOR WIRELESS COMMUNICATION SYSTEMS

Publication Information:
[ ] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Req uest Not to Publish. | hereby request that the attached application not be published under 35 U.S.

[[] ©C.122(b)and certify that the invention disclosed in the attached application has not and will not be the subject of
an application filed in ancther country, or under a multilateral international agreement, that requires publication at
eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Enter either Customer Number or complete the Representative Name section below. If both sections
are completed the Customer Number will be used for the Representative Information during processing.

Please Select One: (¢) Customer Number (O US Patent Practitioner (> Limited Recognition (37 CFR 11.9)

Customer Number 97149

Domestic Benefit/National Stage Information:

This section allows for the applicant to either ¢laim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c) or indicate National Stage
entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required by
35 US.C. 119(e) or 120, and 37 CFR 1.78{a){2) or CFR 1.78(a)(4), and need not otherwise be made part of the specification.

Prior Application Status
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)
a 371 of international PCT/CN2011/077718 2011-07-28
Additional Demestic Benefit/National Stage Data may be generated within this form 33

by selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim benefit of foreign priority and to identify any prior foreign application for which priority is
not claimed. Providing this information in the application data sheet constitutes the claim for priority as required by 35 U.S.C. 119(b)

and 37 CFR 1.55(a).

[ Remove |
Application Number Country i Parent Filing Date (YYYY-MM-DD} Priority Claimed
(O Yes (O No
Additional Foreign Priority Data may be generated within this form by selecting the =13

Add button.

Assignee Information:

Providing this information in the application data sheet does not substitute for compliance with any requirement of part 3 of Title 37
of the CFR to have an assignment recorded in the Office.

FERIOZA-00136
Assignee 1 Petx. 1002

Ex.1002.00174

EFS Web2.2.2



PTO/SB/14 (11-08)

Approved for use through 01/31/2014. OMB 0651-0032

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 contains a valid OMB control number.

Attorney Docket Number | 11013.10038US01

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention USER-FOCUSING TECHNIQUE FOR WIRELESS COMMUNICATION SYSTEMS

If the Assignee is an Organization check here.

Organization Name | EMPIRE TECHNOLOGY DEVELOPMENT LLC

Mailing Address Information:

Address 1 2711 Centerville Road

Address 2 Suite 400

City Wilmington State/Province DE
Country il us Paostal Code 19808
Phone Number Fax Number

Email Address

Additional Assignee Data may be generated within this form by selecting the Add

button. Add

Signature:

A sighature of the applicant or representative is required in accordance with 37 CFR 1.33 and 10.18. Please see 37
CFR 1.4(d) for the form of the signature.

Signature [/R. Burns Israelsen/ Reg. #42685 Date (YYYY-MM-DD)| 2012-07-16

First Name | R.Burns Last Name | Israelsen Registration Number | 42685

This collection of information is required by 37 CFR 1.76. 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 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet 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 FCRMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

IPR2024-00136

Petitioners' Ex. 1002
Ex.1002.00175

EFS Web2.2.2



Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to
a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection
of this information is 35 U.5.C. 2(b)(2); (2) furnishing of the information sclicited is voluntary; and (3) the principal purpose for which the information is
used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not
furnish the requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

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

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S5.C. 552)
and the Privacy Act (& U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine
whether the Freedom of Information Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or
administrative tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an
individual, to whom the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of
the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in
order to perform a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed,
as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security
review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U_.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee,
during an inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records
management practices and programs, under authority of 44 U.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GS8A regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant
to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to public inspections or an issued
patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the
USPTO becomes aware of a violation or potential violation of law or regulation.

IPR2024-00136

Petitioners' Ex. 1002
Ex.1002.00176
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Doc Code: OATH
Document Description: Oath or declaration filed PTO/SB/101 (01-11)
Approved for use through 01/31/2014. OMB 0651-0032
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 contains a valid OMB control number.

LA ERIRZ I EFIREER Attorney Docket 11013.10038US01

Number
(37 CFR 1.63) First Named Inventor Xuefeng YIN
DECLARATION FOR UTILITY OR COMPLETE IF KNOWN
DESIGN Application Number
PATENT APPLICATION
(37 CFR 1.63)
KB B IR M [JOR&RERZOES (% Filing Date July 28, 2011
Declaration Submitted ~ & B35 A% (37 CER Art Unit
With Initial Filing OR -
1.16(£) ) Examiner Name

Declaration Submitted After
Initial Filing (surcharge (37
CFR 1.16(f)) required)

RAZBFER : (1) SURAANENL, BFHtRARSGHET XM EZBIFRIIHEZELR &
Q) RAFMEUTEENEBARSEIBEANBRNME—VEBA , ZEAANFARTHEAETRKRFHERREEZF :
| hereby declare that: (1) Each inventor’s residence, mailing address, and citizenship are as stated below next to their name; and

(2) I believe the inventor(s) named below to be the original and first inventor(s) of the subject matter which is claimed and for which a
patent is sought on the invention titled:

USER-FOCUSING TECHNIQUE FOR WIRELESS COMMUNICATION SYSTEMS

(RAEH )
(Title of the Invention)

ZRANRE
the application of which

[ T

is attached hereto

®&E OR

F (B/B/F)028/2011 ERHZEBFESWR PCT HF
B 545 PCI/CN2011/077718 #F (BA/B/IF 81T (TR ) .
was filed on (MM/DD/YYYY) 07/28/2011 as United States Application Number or PCT International
Application Number PCI/CN2011/077718  gnd was amended on (MM/DD/YYYY) (if applicable).

RAZILFARACL W HEH ERRE L XS ENETMET XERTETHN ERIEAE |, SFFE k.
| hereby state that | have reviewed and understand the contents of the above identified specification, including the claims, as amended by any
amendment specifically referred to above.

FARNEREHEBNEAEEAEEEANEE W37 CFR 156 FIEYL , SRBISKERERENGFLE  RECHPREENER NSRBI RERE
RWERY PCT BREZREB M 2ETANE L.

| acknowledge the duty to disclose information which is material to patentability as defined in 37 CFR 1.56, including for continuation-in-part
applications, material information which became available between the filing date of the prior application and the national or PCT international filing
date of the continuation-in-part application.

[B13], %41\
[Page 1 of 4]

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. 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 21 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. IPR2024-00136

Petitioners' Ex. 1002
Ex.1002.00177



PTO/SB/101 (01-11)

Approved for use through 01/31/2014. OMB 0651-0032

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 contains a valid OMB control number.

FH — XATARRITERBE
DECLARATION — Utility or Design Patent Application

SEHNEATERETH RFHRNSH
Authorization To Permit Access To Application by Participating Offices

MRFELFE  TXEBEZLEET USPTO B, AKMERIE (EPO). AAEFE (JPO). BEAR~IE (KIPO), ttRARBF=RHPNE
WIPO)REMEEHAFRDAE (N ELBERNABEERAEEARNWAERERER L ) EMEBERBAE, HSM 37 CFR 1.14(c) M (h). MR
BHEATHE EPO. JPO. KIPO. WIPO HEEBMAFRILE (N LEAREFRBEETRAERARNAEREMER 2L ) ER LAREFRE , WF
BEaE G E,

If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPQO), the Japan Patent Office (JPO), the
Korean Intellectual Property Office (KIPO), the World Intellectual Property Office (WIPQO), and any other intellectual property offices in which a foreign
application claiming priority to the above-identified patent application is filed access to the above-identified patent application. See 37 CFR 1.14(c) and

(h). This box should not be checked if the applicant does not wish the EPO, JPO, KIPO, WIPO or other intellectual property office in which a foreign
application claiming priority to the above-identified patent application is filed to have access to the above-identified patent application.

R#E 37 CFR1.14(h)3) WAME , N — LREFPBENEFGTIRUTHE : 1) LRRZEZENEFRE ; 2) TANERE ( WREAHE 37 CFR 1.55
BARRERNAERBECLELALTFRBEHREE , LRETFIAFREE 35 U.S.C. 119(a)-(d) WHEKMEEN ) ; & 3) ELARLFIREFHERFIEH
EEERERE,

In accordance with 37 CFR 1.14(h)(3), access will be provided to a copy of the above-identified patent application with respect to: 1) the above-
identified patent application-as-filed; 2) any foreign application to which the above-identified patent application claims priority under 35 U.S.C. 119(a)-

(d) if a copy of the foreign application that satisfies the certified copy requirement of 37 CFR 1.55 has been filed in the above-identified patent
application; and 3) any U.S. application-as-filed from which benefit is sought in the above-identified patent application.

BB 37 CFR1.14(c) WALE , ARERXTZEN LA EATERNRENERPHERAH,
In accordance with 37 CFR 1.14(c), access may be provided to information concerning the date of filing the Authorization to Permit Access to
Application by Participating Offices.

SNEREFEEEK

Claim of Foreign Priority Benefits

A AZLIARSE 35 US.C. 119(a)-(d) 3 (D) , B 365(b) WAE , SHEMHAEE RS E, KRB ASABY ST E RIS KA L% F

=, WARHE 365(a) WA EFIBER T ZEBUAZEDS —MERNEA PCT BRFRBEFEERABMLALFZE , MTHRAFIFERIA , BEAES
£, WEAARERRE, KAASEPERRENFNLES , FENFFFERKMLENZ B 2002 RZ0EIA PCT BRFRFEHRINER
F %,

| hereby claim foreign priority benefits under 35 U.S.C. 119(a)-(d) or (f), or 365(b) of any foreign application(s) for patent, inventor's or
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USER-FOCUSING TECHNIQUE FOR WIRELESS COMMUNICATION
SYSTEMS

BACKGROUND

[001] Wireless communication systems confront more and more challenges. One such
challenge exists in hot-spots where highly concentrated groups of mobile users create
large demands of system capacity. Other challenges exist where co-located
heterogeneous networks in certain areas create interference and difficulties in inter-
network handover. In order to address these and other problems, various techniques have
been developed, such as relay techniques and coordinated multi-point (CoMP)
transmission. Both the relay and the CoMP techniques are used to increase the number of
parallel channels between the source of a signal and the destination. While these
techniques increase system performance, they also require careful network planning and
require high computation resources. In some instances, the techniques operate by
exploiting additional resources from propagation channels.

[002] Other techniques, such as equalization techniques achieve the same purposes
without changing current system configurations. Equalization techniques are used in the
receivers of the system in order to recover the original transmitted signal by removing any
distortions that arise in the transmittal. When the impact of a channel is perfectly
equalized, the signals arriving at the receiver from the different paths are then “aligned”
in phases and can be added constructively. Typical examples of equalization techniques
includc the following: (1) RAKE rccciving tcchnique, which cqualizes the channcl in the
delay domain; (2) the frequency equalization technique which has been widely adopted in
the receivers based on OFDM transmission; and (3) the time-frequency equalization
technique used in the receivers of 4G systems, such as the TD-Long-Term-Evolution
(LTE) wireless communication systems.

[003] One problem with these techniques, however is that they require that channel
equalization be performed at the receiver, meaning that the receiver have additional

resources in order to perform the equalization.

SUMMARY
[004] In one embodiment, a method is provided for conducting wircless

communications in a communications systcm. Such a communications systcm can
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include a transmitter, a receiver, and a plurality of propagation paths formed between the
transmitter and the receiver. The propagation paths can be configured to be capable of
carrying a signal transmitted by the transmitter to the receiver. The method can include:
transmitting a first signal from the transmitter to the receiver via a propagation path of the
plurality of propagation paths; receiving the first signal at the receiver; performing a
channel estimation of the first signal to obtain path parameter information of the
propagation path; sending the path parameter information from the receiver to the
transmittcr via thc propagation path; predistorting a sccond signal at thc transmitter
according to the path parameter information; transmitting the predistorted signal from the
transmitter to the receiver via the propagation path; and receiving the predistorted signal
at the receiver.

[005] In one embodiment, a communications system can be provided for conducting
wireless communications. The system can include a receiver, a transmitter and a plurality
of propagation paths formed between the transmitter and the receiver which are capable
of carrying a signal transmitted by the transmitter to the receiver. The receiver can be
configured to receive a first signal from the transmitter, perform a channel estimation of
the first signal to obtain path parameter information of the propagation path, and send the
path parameter information of the path to the transmitter via the propagation path. The
transmitter can be configured to predistort a second signal according to the channel
estimation received from the receiver, and transmit the predistorted signal to the receiver
via the propagation path.

[006] In one embodiment, a base station can be provided for performing wireless
communications with a receiver in a wireless device via a plurality of propagation paths.
The base station can include at least one transmitter; a computing device; and a computer-
readable storage medium having computer-executable instructions stored thercon that are
executable by the computing device to perform operations. The computing device
operations can include: transmitting a first signal from the transmitter to the receiver via a
propagation path of the plurality of propagation paths; receiving a channel estimation of
the first signal including path parameter information of the propagation path;
predistorting a sccond signal according to thc channcl cstimation; and transmitting the
predistorted signal from the transmitter to the receiver via the propagation path.

[007] The foregoing summary is illustrative only and is not intended to be in any way

limiting. In addition to the illustrative aspects, embodiments, and features described
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above, further aspects, embodiments, and features will become apparent by reference to

the drawings and the following detailed description.

BRIEF DESCRIPTION OF THE FIGURES

[008] The foregoing and following information as well as other features of this
disclosure will become more fully apparent from the following description and appended
claims, taken in conjunction with the accompanying drawings. Understanding that these
drawings dcpict only scveral cmbodiments in accordance with the disclosurc and arc,
therefore, not to be considered limiting of its scope, the disclosure will be described with
additional specificity and detail through use of the accompanying drawings, in which:
[009] FIG. 1 includes a schematic representation of an embodiment of a wireless
communication system which is capable of performing a user-focusing technique as
described herein;

[010] FIG. 2 includes a block diagram illustrating an embodiment of a transmitter and a
receiver which may be used in performing a user-focusing technique as described herein;
[011] FIG. 3 includes a diagram representing an embodiment of a computing unit of a
transmitter used in performing a user-focusing technique as described herein;

[012] FIG. 4 includes a flow diagram illustrating an embodiment of a user-focusing
technique in a wireless communication system;

[013] FIG. 5A includes a diagram representing a conventional wireless communication
system;

[014] FIG. 5B includes a diagram representing a wireless communication system which
is capable of performing a user-focusing technique as described herein; and

[015] FIG. 5C includes a diagram representing a wireless communication system
according to another embodiment of a system which is capable of performing a user-
focusing technique as described herein,

[016] all arranged in accordance with at least one of the embodiments described herein,
and which arrangement may be modified in accordance with the disclosure provided

herein by one of ordinary skill in the art.

DETAILED DESCRIPTION
[017] In the following detailed description, reference is made to the accompanying

drawings, which form a part hereof. In the drawings, similar symbols typically identify

IPR2024-00136

Petitioners' Ex. 1002
Ex.1002.00186



10

15

20

25

30

similar components, unless context dictates otherwise. The illustrative embodiments
described in the detailed description, drawings, and claims are not meant to be limiting.
Other embodiments may be utilized, and other changes may be made, without departing
from the spirit or scope of the subject matter presented herein. It will be readily
understood that the aspects of the present disclosure, as generally described herein, and
illustrated in the figures, can be arranged, substituted, combined, separated, and designed
in a wide variety of different configurations, all of which are explicitly contemplated
herein.

[018] Figure 1 includes a schematic representation of an embodiment of a wircless
communication system which is capable of performing a user-focusing technique as
described herein. Figure 1 illustrates a single-link communication scenario between a
base station which is configured so as to act as a transmitter 110 and a mobile station
which is configured so as to act as a receiver 150. Between the transmitter 110 and the
receiver 150 are a number of buildings 120-124, which act as scatterers and bouncing
points of communication signals traveling between the transmitter 110 and the receiver
150 via propagation paths 170, 175, and 180.

[019] Simply speaking, the methods and systems described herein use the propagation
paths 170, 175, and 180 as multiple parallel carriers of the communication signals. In
most communications currently used in the art, these various propagation paths 170, 175,
and 180 are usually considered to be problematic rather than being considered as a
resource-bank.

[020] Using the method and systems described herein, however, the wireless connection
between the transmitter 110 and the receiver 150 becomes analogous with multiple wired
connections linking the two points. Using this configuration, many existing problems, e.g.
the interference cancellation, capacity limitations, may be removed. The system and
methods described herein are referred to as “user-focusing” and make use of multiple
propagation paths 170, 175, and 180 between the transmitter 110 and receiver 150 as the
parallel carriers. These paths are different in delay, direction of arrival, direction of
departure and Doppler frequency. Along these paths, an electromagnetic wave may arrive
at the recciver with different phascs. However, in the uscr-focusing mcthod and system
described herein, the transmitted signal modulates the parallel carriers in such a way that
the wave arriving at the receiver 150 from different paths 170, 175, and 180 have the

same phase, and may be superimposed coherently.
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[021] The effect when using this user-focusing technique is that the system can send the
signals directly to the location of the receiver 150, i.e. create a “focus” of the signal at the
receiver 150. As may be understood by one of ordinary skill in the art, this system has
various benefits, including but not limited to: 1) the total transmit power may decrease
because the transmitter 110 wastes no energy on sending the signals to the regions where
no paths exist; 2) the interference among users can be significantly reduced and
consequently, the quality of service can be improved; 3) the currently used multi-point
coopcrative tcchnologics might be unnccessary, as the mcthods and systems described
herein provides acceptable performance using just one transmitter 110.

[022] Figure 2 illustrates two block diagram illustrating exemplary components of the
transmitter 110 and the receiver 150 although the transmitter 110 and receiver 150 may
include other components or omit any non-essential components without varying from the
scope and meaning of the claims recited below. In this example, the receiver comprises a
mobile station which includes a computing unit 200 which is capable of controlling the
function of the other modules 200-250 of the mobile station, a display 210 capable of
displaying on or more images on the mobile station, a speaker 220 including an
electroacoustic transducer that produces sound in response to an electrical audio signal
input, an antenna array 230 including one or more antennas which are used to send and
receive signals with the transmitter 110, a user interface which enables a user of the
mobile station to manipulate and interact with the processes of the computing unit 200 so
as to control the various modules 200-250 of the mobile station, and a microphone 250
configured to capture an acoustic sound and convert it into an electronic signal using an
acoustic-to-electric transducer or sensor.

[023] The transmitter 110, which includes a base station in this example, includes a
computing unit 300 described more fully below and an antenna array 260 comprising one
or more antenna which are used to send and receive signals with the receiver 150.

[024] Figure 3 depicts a block diagram illustrating an example computing device 300 of
the transmitter 110 or receiver 150 that is arranged to implement the user-focusing
technique for wireless communication described more fully below. In a very basic
configuration 302, thc computing device 300 typically includes onc or morc proccssors
304 and a system memory 306. A memory bus 308 may be used for communicating

between processor 304 and system memory 306.
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[025] Depending on the desired configuration, processor 304 may be of any type
including but not limited to a microprocessor (uP), a microcontroller (uC), a digital signal
processor (DSP), or any combination thereof. Processor 304 may include one more levels
of caching, such as a level one cache 310 and a level two cache 312, a processor core 314,
and registers 316. An example processor core 314 may include an arithmetic logic unit
(ALU), a floating point unit (FPU), a digital signal processing core (DSP Core), or any
combination thereof. An example memory controller 318 may also be used with
proccssor 304, or in somc implementations memory controller 318 may be an intcrnal
part of processor 304.

[026] Depending on the desired configuration, system memory 306 may be of any type
including but not limited to volatile memory (such as RAM), non-volatile memory (such
as ROM, flash memory, etc.) or any combination thercof. System memory 306 may
include an operating system 320, one or more applications 322, and program data 324.
Application 322 may include an authentication component or application 326 that is
arranged or configured to construct an authentication system or authenticate one or more
devices or users. Program data 324 may include authentication data 328 for constructing
an authentication system and/or authenticating one or more devices or users. In some
embodiments, application 322 may be arranged to operate with program data 324 on
operating system 320 such that an authentication system is generated. This described
basic configuration 302 is illustrated in Figure 3 by those components within the inner
dashed line.

[027] Computing unit 300 may have additional features or functionality, and additional
interfaces to facilitate communications between basic configuration 302 and any required
devices and interfaces. For example, a bus/interface controller 330 may be used to
facilitate communications between basic configuration 302 and one or more data storage
devices 332 via a storage interface bus 334. Data storage devices 332 may be removable
storage devices 336, non-removable storage devices 338, or a combination therecof.
Examples of removable storage and non-removable storage devices include magnetic disk
devices such as flexible disk drives and hard-disk drives (HDD), optical disk drives such
as compact disk (CD) drives or digital versatile disk (DVD) drives, solid statc drives
(SSD), and tape drives to name a few. Example computer storage media may include

volatile and nonvolatile, removable and non-removable media implemented in any
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method or technology for storage of information, such as computer readable instructions,
data structures, program modules, or other data.

[028] System memory 306, removable storage devices 336 and non-removable storage
devices 338 are examples of computer storage media. Computer storage media includes,
but is not limited to, RAM, ROM, EEPROM, flash memory or other memory technology,
CD-ROM, digital versatile disks (DVD) or other optical storage, magnetic cassettes,
magnetic tape, magnetic disk storage or other magnetic storage devices, or any other
mcdium which may be uscd to storc the desired information and which may be accessed
by computing device 300. Any such computer storage media may be part of computing
device 300.

[029] Computing device 300 may also include an interface bus 340 for facilitating
communication from various interface devices (e.g., output devices 342, peripheral
interfaces 344, and communication devices 346) to basic configuration 302 via
bus/interface controller 330. Example output devices 342 include a graphics processing
unit 348 and an audio processing unit 360, which may be configured to communicate to
various external devices such as a display or speakers via one or more A/V ports 362.
Example peripheral interfaces 344 include a serial interface controller 364 or a parallel
interface controller 366, which may be configured to communicate with external devices
such as input devices (¢.g., keyboard, mouse, pen, voice input device, touch input device,
etc.) or other peripheral devices (e.g., printer, scanner, etc.) via one or more [/O ports 36K.
An example communication device 346 includes a network controller 360, which may be
arranged to facilitate communications with one or more other computing devices 362 over
a network communication link via one or more communication ports 364.

[030] The network communication link may be one example of a communication media.
Communication media may typically be embodied by computer readable instructions,
data structures, program modules, or other data in a modulated data signal, such as a
carrier wave or other transport mechanism, and may include any information delivery
media. A “modulated data signal” may be a signal that has one or more of its
characteristics set or changed in such a manner as to encode information in the signal. By
way of cxamplc, and not limitation, communication mcdia may include wircd media such
as a wired network or direct-wired connection, and wireless media such as acoustic, radio

frequency (RF), microwave, infrared (IR) and other wireless media. The term computer
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readable media as used herein may include both storage media and communication
media.

[031] In addition to being a component of the transmitter 110 base station, the
computing unit 300 may be implemented as a portion of a small-form factor portable (or
mobile) electronic device such as a cell phone, a personal data assistant (PDA), a personal
media player device, a wireless web-watch device, a personal headset device, an
application specific device, or a hybrid device that include any of the above functions. As
such, thc computing unit 200 of thc rcceiver 150 configurcd as a mobilc station may
include the same or similar components as the computing device 300. Additionally, the
computing device 300 may also be implemented as a personal computer including both
laptop computer and non-laptop computer configurations.

[032] One skilled in the art will appreciate that, for this and other processes and methods
disclosed herein, the functions performed in the processes and methods may be
implemented in differing order. Furthermore, the outlined steps and operations are only
provided as examples, and some of the steps and operations may be optional, combined
into fewer steps and operations, or expanded into additional steps and operations without
detracting from the essence of the disclosed embodiments.

[033] The foregoing detailed description has set forth various embodiments of the
devices and/or processes via the use of block diagrams, flowcharts, and/or examples.
Insofar as such block diagrams, flowcharts, and/or examples contain one or more
functions and/or operations, it will be understood by those within the art that each
function and/or operation within such block diagrams, flowcharts, or examples can be
implemented, individually and/or collectively, by a wide range of hardware, software,
firmware, or virtually any combination thereof. In one embodiment, several portions of
the subject matter described herein may be implemented via Application Specific
Integrated Circuits (ASICs), Field Programmable Gate Arrays (FPGAs), digital signal
processors (DSPs), or other integrated formats. However, those skilled in the art will
recognize that some aspects of the embodiments disclosed herein, in whole or in part, can
be equivalently implemented in integrated circuits, as one or more computer programs
running on onc or morc computcrs (¢.g., as Onc Or Morc programs running on onc or morc
computer systems), as one or more programs running on one or more processors (e.g., as
one or more programs running on one or more microprocessors), as firmware, or as

virtually any combination thereof, and that designing the circuitry and/or writing the code
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for the software and or firmware would be well within the skill of one of skill in the art in
light of this disclosure. In addition, those skilled in the art will appreciate that the
mechanisms of the subject matter described herein are capable of being distributed as a
program product in a variety of forms, and that an illustrative embodiment of the subject
matter described herein applies regardless of the particular type of signal bearing medium
used to actually carry out the distribution. Examples of a signal bearing medium include,
but are not limited to, the following: a recordable type medium such as a floppy disk, a
hard disk drive, a CD, a DVD, a digital tapc, a computcr memory, cte.; and a transmission
type medium such as a digital and/or an analog communication medium (e.g., a fiber
optic cable, a waveguide, a wired communications link, a wireless communication link,
etc.).

[034] Those skilled in the art will recognize that it is common within the art to describe
devices and/or processes in the fashion set forth herein, and thereafter use engineering
practices to integrate such described devices and/or processes into data processing
systems. That is, at least a portion of the devices and/or processes described herein can
be integrated into a data processing system via a reasonable amount of experimentation.
Those having skill in the art will recognize that a typical data processing system generally
includes one or more of a system unit housing, a video display device, a memory such as
volatile and non-volatile memory, processors such as microprocessors and digital signal
processors, computational entities such as operating systems, drivers, graphical user
interfaces, and applications programs, one or more interaction devices, such as a touch
pad or screen, and/or control systems including feedback loops and control motors (e.g.,
feedback for sensing position and/or velocity; control motors for moving and/or adjusting
components and/or quantities). A typical data processing system may be implemented
utilizing any suitable commercially available components, such as those typically found
in data computing/communication and/or network computing/communication systems.
[035] The herein described subject matter sometimes illustrates different components
contained within, or connected with, different other components. It is to be understood
that such depicted architectures are merely exemplary, and that in fact many other
architccturcs can be implemented which achicve the same functionality. In a conccptual
sense, any arrangement of components to achieve the same functionality is effectively
"associated" such that the desired functionality is achieved. Hence, any two components

herein combined to achieve a particular functionality can be seen as "associated with"
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each other such that the desired functionality is achieved, irrespective of architectures or
intermedial components. Likewise, any two components so associated can also be
viewed as being "operably connected”, or "operably coupled”, to each other to achieve the
desired functionality, and any two components capable of being so associated can also be
viewed as being "operably couplable", to each other to achieve the desired functionality.
Specific examples of operably couplable include but are not limited to physically
mateable and/or physically interacting components and/or wirelessly interactable and/or
wirclessly intcracting componcnts and/or logically intcracting and/or logically
interactable components.

[036] Returning to Figure 1, as understood by one of ordinary skill in the art, the
impulse response of the propagation channel can be viewed as the superposition of
multiple specular propagation paths 170, 175, and 180 between a transmitter 110 and a
receiver 150 .

[037] As previously described with reference to Figure 1, there are multiple propagation
paths 170, 175, and 180 between the transmitter 110 and the receiver 150 wherein the
signal, comprising an electromagnetic wave may bounce off the various buildings or
bouncing points 120-124. The interactions between the electromagnetic wave and the
bouncing points 120-124 can be reflection, diffraction or scattering. The signals radiated
from the transmitter 110 experience different distortions along these propagation paths
170, 175, and 180. The resulting multiple replica of the original transmitted signals are
added at the receiver 150, either destructively or constructively.

[038] Typically, equalization techniques known in the art are used in the receivers 150
to recover the original transmitted signal by removing the distortions. After the impact of
channel is perfectly equalized, the signals arriving at the receiver 150 from different
propagation paths 170, 175, and 180 are “aligned” in phases and added constructively.
[039] Typical examples of equalization techniques include: 1) the RAKE receiving
technique, which equalizes the channel in the delay domain; 2) the frequency equalization
technique, widely adopted in the receivers based on OFDM transmission; and 3) the time-
frequency equalization technique used in the receivers of 4G systems, such as the TD-
LTE (Long-Tcrm-Evolution) wircless communication systcms.

[040] As described more fully below with reference to Figure 4, unlike the equalization
technique which corrects the distortion at the receiver 150 after receiving the signals, the

user-focusing technique adds pseudo “distortion” before the signals are transmitted at the
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transmitter 110. These “pre-distorted” signals are then transmitted in such a way that the
signal distortion can be successfully removed while propagating.

[041] More specifically, as shown in Figure 4, the method begins at 410 where a
channel estimation of a first signal is performed so as to obtain path parameter
information of the propagation path 170, 175, or 180. During this process, a transmitter
transmits 420 a first signal from the transmitter 110 to the receiver 150. In one
embodiment the first signal comprises distorted preambles or training sequences
transmittcd from the transmitter 110. After the first signal is reccived 430 at the receiver
150, a channel estimation algorithm is performed to obtain the estimates of the delay t,
the Doppler frequency v, direction of arrival €, direction of departure €5, and complex
amplitude a for each of the propagation paths 170, 175, and 180.

[042] Various channel estimations may be used, including the SAGE algorithm. Other
algorithms for estimating the parameters include Maximum likelihood estimation
algorithms including the specular-path-based maximum likelihood method. One
drawback of the maximum likelihood algorithm, however is that it results in high
complexity in many instances. However, when the generic model is correctly chosen, the
obtained parameter estimates have higher accuracy than those obtained by using other
methods.

[043] Other examples of channel estimations which may be used include Spectral-based
methods, including the Bartlett beamformer, the Capon beamformer, and the MUSIC
(MUltiple SIgnal Classification) method. These methods are used to compute the power
spectrum of the channel in multiple dimensions, e.g. in the delay, Doppler frequency and
directions. These methods can return estimates of the path parameters with low
complexity. They are practical and much more appropriate for real implementation than
the maximum-likelihood based estimation methods.

[044] Still another channel estimation algorithm which may be used in association with
the non-spectral-based method are Subspace-based techniques, such as the root-MUSIC
technique, and the ESPRIT (Estimation of Signal Parameters based on Rotational-
Invariance Technique) algorithm, as well as the extension of these algorithms, e.g.
Propagator mcthod and Unitary-ESPRIT tcchnique. Thesc algorithms have high accuracy,
but because the input of these algorithms are the observations of channel from multiple

independent snapshots in order to avoid the singularity issue of the covariance matrix of
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received signals, data must be collected from multiple frames in a relatively long time
window.

[045] Approximation of the maximum-likelihood method based on iterative schemes
may also be used at step 410. These algorithms include the expectation-maximization
(EM) method, the space-alternating generalized Expectation-maximization (SAGE)
technique and the so-called RIMAX (Richter’s maximum likelihood estimation) method.
[046] Alternatively, methods based on LSE (least-square-error) principles, such as the
LMMSEE (Lcast minimum mcan squarcd cstimation crror) cstimator, and the covariance
matrix fitting technique may also be used.

[047] Furthermore, new algorithms for estimating path parameters, which probably have
not been disclosed, can also be used in our case. For example, the maximum-a-posterior
based methods, the Bayesian techniques, might also be considered as important elements
in the pre-distorting technique. Additionally, besides the estimation techniques, tracking
algorithms may be used to get the estimates of path parameters, such as the Kalman
filtering technique, the enhanced Kalman filtering technique, the particle filtering
technique, the particle-filter based SAGE algorithm, etc.

[048] Next, at 440 the receiver 150 feedbacks these path parameter information to the
transmitter 110 via the propagation path 170, 175, or 180. This feedback operation can be
performed according to the existing protocols in wircless communication systems.

[049] Then, at 450 for the next frame or block to transmit, the transmitter “pre-distorts”
a second signal and generates multiple signal replica with appropriate settings of the
transmitting time, transmitting pace and directions, receiving directions and complex
weight of the signal. These settings are determined by the parameters of paths fed-back
from the receiver at 440. These distorted replica are summed up and transmitted 460 from
the transmitter 110 to the receiver 150. The signal is then received 470 at the receiver
150.

[050] In order to illustrate method and by way of example, the two propagation paths
170 and 180 of Figure 1 may be compared. The two paths 170 and 180 cach exhibit
different delays (because of the different path lengths), different directions of departure
and of arrival (duc to thc diffcrent locations of the scatterers 120 and 122) and distinctive
Doppler frequency (due to the movement of the receiver 150 and the different

constellation of the paths).
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[051] In this example, (€;,£2;2,0;,,7;) correspond to the direction of departure, direction
of arrival, delay, and Doppler frequency of path 170 and 180, respectively, where path
170 corresponds to /=1 and path 180 corresponds to i=2. In the instance where there are
M antennas in the antenna array 260 of the transmitter 110 and /V antennas in the antenna
array 230 of the receiver 150, a M x N replica of the transmitted signal is created at step

450 using the path parameter information sent to the transmitter 110 at 450 such that:

[052] & exp(—j272(f —v,)7,)e 5 (€) D€y, (@, u( 1), for i=1,2,
[053] Where ¢, (€,) denotes the complex conjugate of the transmitter antenna array

260 response at the direction Q 1, ¢, (€,) denotes the complex conjugate of the receiver

antenna array 230 response at the direction Q,, u(f) represents the transmitted signal
represented in the frequency domain, * represents the complex conjugate, and ® denotes

Kronecker product. Notice that ¢, (Q2,) and ¢, (€2,) are M x 1 and N x 1 column

veetors, respectively.  Then the combined signal x(f) is calculated by summing up the
M =< N signal replica. After that, the inverse Fourier transformation is applied to obtain

the representation of x(¢) in time domain, i.e.

[054] x()=F '[x(N].

[055] where F' denotes the inverse Fourier transformation.

[056] As described more fully below, one benefit of the method and systems described
herein is that a conventional equalization process in the conventional receiver is not
needed anymore, because the pre-distortion can be removed automatically by the
propagation channel, i.e. the channel itself works as an equalizer. The signals propagating
along diffcrent paths arc complctely aligned with the samce phasc when they arrive at the
receiver 150, and thus, can be added constructively. The received signal in basecband
representation can be directly sent to the demodulation block for further processing.

[057] One aspect of the method is that the training sequence is not “pre-distorted.”” This
is because the receiver 150 requires that the training sequence be distorted by propagation
in order to estimate the parameters of the propagation paths.

[058] As may be understood by one of skill in the art, the use-focusing technique can be
tailored to suffice different application purposes. Whether these parameters may be
advantageous can depend on the objective of introducing the user-focusing technique. For
example, the information of the delays of individual paths is required when the user-

focusing is used to synchronize the transmission through different paths in frequency
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domains. Similarly the Doppler frequency is required when the synchronization is
demanded in the time domain; the directions of departure are required when the signals
are to be aligned in the input of multiple antennas in the transmitter side; the directions of
arrival can be used when synchronization is performed at the output of the multiple
antennas in the receiver side. Hence, depending on the requirements of the system, more
or fewer parameters may be used in order to perform the pre-distorting described above,
and the use of the parameters described herein may be modified without departing from
the scopc of the disclosure.

[059] Furthermore, it is possible to make use of new parameters for achieving more
levels of user-focusing. For example, the polarization status of the propagation path can
be used to achieve polarization synchronization, which leads to a new application of the
user-focusing technique, i.e. focusing on specific users in polarization domains.

[060] Alternatively, the parameters regarding the system responses, rather than the
propagation channels may be used. When multiple systems are used to make a focus on
the same user, it may be beneficial to include the characteristics of these systems, in order
to remove the impact of the systems. These parameters regarding the system response can
be the excess processing delay time, phase noises, etc.

[061] Figures SA-5C illustrate comparisons of the embodiments described herein to a
conventional communication chain.

[062] Figure 5A depicts the modification that can be implemented in the conventional
communication system when the user-focusing technique is applied. In the conventional
configuration, the transmitter 500 includes modulation blocks 510 a RF front end 520 and
antennas 505a and 505b. The receiver 550 includes a RF front end 530 a channel
estimation module 535, antennas 545a and 545b and a channel equalization module 540.
[063] By way of comparison, Figure 5B illustrates the transmitter 575 and receiver 580
according to the technology described herein. As described above, because the
embodiments described herein utilize a pre-distortion technique performed in a
modulation and pre-distortion block of the transmitter 575, there is no need for the
channel equalization block 540, as required in receiver 550.

[064] In anothcer cmbodiment shown Figure 5C, the recciver 550 may be uscd to
perform channel equalization in addition to the transmitter performing pre-distortion

using a modulation and pre-distortion block 560.
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[065] In the following, we compare the user-focusing technique described herein with
the other conventional techniques currently known to one of ordinary skill in the art. As
may be understood, the methods and systems described herein offer benefits not currently
available using the configurations currently known to one of ordinary skill in the art.

A. Comparison to the Coherent-Combination in the Joint-Processing Technique

Proposed for the CoMP System Specified in 3GPP.

[066] For the future generation wireless communications, such as the LTE-Advanced
systcms, coordinatcd multiplc-point (CoMP) transmission tcchniqucs will be uscd to
improve the coverage of high-data rate in the cell edge. One of the technique used by
CoMP is the “joint processing (JP)”. In the 3GPP technical standard, the word ‘“‘coherent
adding” is used to indicate that the signals originated by different transmitters are
combined constructively in the receiver. In our opinion, this “coherent adding” is an
extension of the standard channel equalization techniques used in single link wireless
communication to the multi-link scenario, i.e. the impact of the channels between the
multiple transmitters and the receiver should be removed by equalization.

[067] This channel equalization process is different from the principle of the user-
focusing technique described herein, which pre-distorts the transmitted signals in such a
way that the channel’s effect is automatically equalized during the propagation.
Furthermore, as described with Figure 5C above, it is possible to utilize the user-focusing
technique in the CoMP scenario, where every transmitter 575 uses the user-focusing
technique to transmit pre-distorted signals while a separate channel equalization process
is performed at the receiver 550.

[068] As such, it is possible to use both equalization technique and pre-distorted
technique at in the same system. As explained before, the equalization technique is used
in the receiver 150, while the pre-distortion is applied in the transmitter 110. When the
pre-distorted technique is used, the complexity of the equalization may be significantly
reduced in the receiver 150.

[069] For example, in an instance where the receiver 150 is moving at the speed of
350km/h, the channel equalization block 540 of the receiver, such as the GSM terminals,
is normally only ablc to support thc communication when the moving speed is up to
200km/h. So when the user terminal moves beyond 200km/h, the communications
become highly unstable. In order to maintain communication without significantly

modifying the receiver 150, the user-focusing technique described herein may be
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implemented in the transmitter 110 by pre-distorting the signals in such a way that the
signal received in the receiver 150 is similar with those observed when the user
equipment moves at the speed below 200km/h. So in this example, the equalization and
pre-distortion techniques may be jointly used. Thus, the ability to distribute the
complexity of coping channels in harsh conditions.

[070] In another example, the receiver 150 may be configured as a part of a standard
mobile phone where equalization is used, but where the mobile terminal is equipped with
a singlc antcnna, rathcr than multiplc antcnnas, preventing its ability to do spatial
equalization. However, the channel around the mobile terminal is still directive, meaning
that the impinging waves exhibit different directions of arrival or directions of departure.
The user-focusing technique may then be used to enforce the signals coming from
different directions towards the receiver 150 to “focus” on the receiver 150. Assuming
that the transmitter 110 has multiple antennas in its antenna array 260, and that the
transmitter 110 knows the directions of departure of certain propagation paths 170, 175,
and 180 between the transmitter 110 and the receiver 150, the pre-distortion is added in
the transmitter 110 to remove the selectivity in the space in proximity of the transmitter
110. This operation, although not completely removing the spatial selectivity, can
mitigate the impact of the multipath on the receiver 150.

[071] In summary, depending on the capability of the transmitter 110 and the receiver
150 in the communication system, the pre-distortion and equalization can be implemented
in different domains and be used at the same time.

B. Comparison to Precoding Techniques

[072] The systems and methods described herein can make use of the concept of “pre-
distortion,”” which has significant difference from the conventional precoding techniques.
The latter can make use of simplified representations of channel, e.g. in terms of code-
book, while the system and methods described above make use of the parameters of the
propagation channel, e.g. the delay, Doppler frequencies, directions of departure and
directions of arrival. This full-dimensional parametric description of the channel can be
much more accurate than using the codebooks. Furthermore, only by using the precise
channcl paramcters, synchronization of the signals to form a “focus” on spccific uscr can
be possible. The conventional precoding techniques cannot be used to create a
concentration of the signal at a certain point (which can move) in space.

C. Comparison to the SDMA Technique
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[073] The smart antenna of the SDMA (spatial division multiplexing address) technique
can make use of SDMA technique to direct the beam to the certain directions. However,
in SDMA, there is no concept of pre-distortion of the signals in time, frequency and space
domains, as described above. Furthermore, embodiments described herein require that the
propagation paths be differentiable in the directions, and also in the delay, Doppler
frequency. By conducting the pre-distortion in time, frequency and space jointly, the
method described above is able to create a focus of the signal following a moving point in
an cnvironment with multi-path richness.

D. Comparison to the Multipath-Based Channel Simulation Technique

[074] The geometrical stochastic channel models (GSCM) are widely used for
simulating the propagation channel when performing conformity test for e¢.g. the IMT-
Advanced systems. In these models, multiple paths characterized by delay, Doppler,
directions and polarizations are added to reproduce the time-variant channels. While the
user-focusing system and methods described herein utilize multiple propagation paths, the
concept of per-path-modulation and the pre-distortion method are different from the
method used the GSCM-based channel simulation.

E. Comparison to Pre-Equalization Techniques

[075] The user-focusing system and methods described herein pre-distort transmitted
signals in 3 dimensions, i.c. time, frequency and spatial domains. Furthermore, it can be
beneficial to point out that the parameters considered for pre-distorting are delays,
Doppler frequencies and directions of arrival and of departure of multiple propagation
paths, rather than the “taps”, allowing for counteracting the phase drifting in time,
frequency and space samples.

[076] Furthermore, the pre-equalization techniques usually rely on the structure of finite
impulse response (FIR) filter, while the user-focusing systems and methods described
herein use individual propagation path without requiring a finite impulse response.
Additionally, while the pre-equalization technique aims at removing the inter-symbol-
interferences (ISI) in the frequency and spatial domains, the user-focusing systems and
methods remove the ISI in time, frequency and spatial domains. This enables the user-
focusing tcchnique to be performed in time-variant cascs in cnvironments with rapidly
changing channels, while the pre-equalization technique is only applicable in the fixed

wireless, wireless local loop systems.
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[077] The user-focusing technique can be used in conventional wireless communication
systems, future generation of wireless communication systems, such as the Long-Term-
evolution (LTE)-Advanced, the ad-hoc wircless network, e.g. the vehicular wireless
networks, as well as in the contexts of non-communication applications, such as power
transferring, no-harm operation, and sensor networks. So it is valuable to the equipment
manufacturers, designers, research and developing companies in these areas.

[078] In addition to the embodiments described above, the methods described herein can
be applicd to a varicty of cxisting communications systcms. By way of illustration, the
following are examples of scenarios where the user-focusing technique described above
may be used:

[079] Example 1: Communications systems including single transmitter and single
receiver MIMO scenarios. The user-focusing technique can be used in the system with
one transmitter and one receiver. Compared with the systems without the user-focusing
technique, the new system can support higher throughput, and may work more stably in
the environments with poor channels.

[080] Example 2: Communication systems including multiple transmitter and single
receiver SISO (single-input single-output) scenarios. The user-focusing technique can be
implemented in the transmitter side. When the transmitters are synchronized in time and
frequencies, the transmitters can coordinate in such a way that the signals coming from
difference transmitters will not exhibit transmitting selectivity. This can help build e.g. the
Coordinated Multiple-Point (CoMP) systems.

[081] Example 3: Communication systems including multiple transmitter and multiple
receiver SISO scenarios. When multiple receivers are present in the network, the user-
focusing technique can also be implemented when the channels among the transmitter and
the receivers are known.

[082] Example 4: Communication systems including multiple transmitter and multiple
receiver MIMO scenarios. The user-focusing technique can utilize the directional channel
properties when the MIMO configuration is considered.

[083] Example 5: Broadcasting scenarios with known channels between the
broadcasting station and thc rccciver.

[084] Example 6: Broadcasting with multiple base stations in a single network.

[085] Example 7: Remote sensing. The wuser-focusing technique allows the

electromagnetic waves to focus on certain point, which might be stationary or moving, in
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the 3-D or even 4-D, when time is considered as an additional dimension. This feature
makes the technique applicable to monitor the changes at specific locations in real
environments.

[086] Example 8: Remote charging. The user-focusing technique can concentrate the
energy transmitted at specific receiving location. When there is certain equipment located
at specific places, the transmitter can use multiple channels to transfer the energy to the
equipment. The energy in the electromagnetic field focused on specific points can be
transferred to other kinds of cnergy in desired forms, such as thermal and clectric cnergy,
thus making operations, e.g. remote charging, possible.

[087] The above mentioned applications are all based on combining the user-focusing
technique with existing systems. The advantages of the systems augmented with user-
focusing functions are the increased energy-usage-efficiency, better and robust
performance. Furthermore, for communications systems, if the user-focusing technique is
used, the cost of constructing a system might be reduced since deploying base stations
can be done in a more flexible way. This is owing to the inherent property of the user-
focusing technique, i.e. the resources in the environment are fully exploited for achieving
specific goals.

[088] Hence, the user-focusing methods and systems described herein have various
advantages including removal of the fast fading effect of the signals by compensating the
delays, Doppler frequencies, direction of arrival and direction of departure of the
propagation paths. This can significantly reduce the burden of developing advanced
receivers in communication systems.

[089] Additionally, the systems and methods described herein make use of the
parameters of propagation instead of the simplified channel status information, and thus,
the focus resulted can be highly concentrated. The interference cancellation is much more
efficient by using the user-focusing than the conventional methods relying on e.g. the
precoding techniques.

[090] Furthermore, the user-focusing technique can be generalized and used for many
purposes other than wireless communications, such as wireless power transferring to
spccific points, wirclcss charging of battcry at remotc positions, and accurate point-point

wireless connection in the area where the users are very dense.
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[091] Also, the methods and systems described herein save power, as the transmission is
conducted in a very efficient manner. No energy is wasted on non-existing propagation
paths.

[092] Finally, the systems and methods described herein are easily implemented because
the modification is mainly including the pre-distortion function in the transmitter side.
With respect to the use of substantially any plural and/or singular terms herein, those
having skill in the art can translate from the plural to the singular and/or from the singular
to thc plural as is appropriatc to thc contcxt and/or application. The wvarious
singular/plural permutations may be expressly set forth herein for sake of clarity.

[093] In an illustrative embodiment, any of the operations, processes, etc. described
herein can be implemented as computer-readable instructions stored on a computer-
readable medium. The computer-readable instructions can be executed by a processor of
a mobile unit, a network element, and/or any other computing device.

[094] There is little distinction left between hardware and software implementations of
aspects of systems; the use of hardware or software is generally (but not always, in that in
certain contexts the choice between hardware and software can become significant) a
design choice representing cost vs. efficiency tradeoffs. There are various vehicles by
which processes and/or systems and/or other technologies described herein can be
cffected (c.g., hardware, software, and/or firmware), and that the preferred vehicle will
vary with the context in which the processes and/or systems and/or other technologies are
deployed. For example, if an implementer determines that speed and accuracy are
paramount, the implementer may opt for a mainly hardware and/or firmware vehicle; if
flexibility is paramount, the implementer may opt for a mainly software implementation;
or, yet again alternatively, the implementer may opt for some combination of hardware,
software, and/or firmware. The modules recited herein can include hardware and/or
software.

[095] The present disclosure is not to be limited in terms of the particular embodiments
described in this application, which are intended as illustrations of various aspects. Many
modifications and variations can be made without departing from its spirit and scope, as
will bc apparent to thosc skilled in the art. Functionally cquivalent mcthods and
apparatuses within the scope of the disclosure, in addition to those enumerated herein,
will be apparent to those skilled in the art from the foregoing descriptions. Such

modifications and variations are intended to fall within the scope of the appended claims.
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The present disclosure is to be limited only by the terms of the appended claims, along
with the full scope of equivalents to which such claims are entitled. It is also to be
understood that the terminology used herein is for the purpose of describing particular
embodiments only, and is not intended to be limiting.

[096] With respect to the use of substantially any plural and/or singular terms herein,
those having skill in the art can translate from the plural to the singular and/or from the
singular to the plural as is appropriate to the context and/or application. The various
singular/plural pcrmutations may be cxpressly sct forth herein for sake of clarity.

[097] It will be understood by those within the art that, in general, terms used herein,
and especially in the appended claims (e.g., bodies of the appended claims) are generally
intended as “open” terms (e.g., the term “including” should be interpreted as “including
but not limited to,” the term “having’ should be interpreted as “having at least,” the term
“includes” should be interpreted as “includes but is not limited to,” etc.). It will be
further understood by those within the art that if a specific number of an introduced claim
recitation is intended, such an intent will be explicitly recited in the claim, and in the
absence of such recitation no such intent is present. For example, as an aid to
understanding, the following appended claims may contain usage of the introductory
phrases "at least one" and "one or more" to introduce claim recitations. However, the use
of such phrases should not be construed to imply that the introduction of a claim
recitation by the indefinite articles "a" or "an" limits any particular claim containing such
introduced claim recitation to embodiments containing only one such recitation, even
when the same claim includes the introductory phrases "one or more" or "at least one"
and indefinite articles such as "a" or "an" (e.g., “a” and/or “an” should be interpreted to
mean “at least one” or “one or more”); the same holds true for the use of definite articles
used to introduce claim recitations. In addition, even if a specific number of an
introduced claim recitation is explicitly recited, those skilled in the art will recognize that
such recitation should be interpreted to mean at least the recited number (e.g., the bare
recitation of "two recitations,” without other modifiers, means at least two recitations, or
two or more recitations). Furthermore, in those instances where a convention analogous
to ““at Icast onc of A, B, and C, ctc.” is uscd, in genceral such a construction is intended in
the sense one having skill in the art would understand the convention (e.g., * a system
having at least one of A, B, and C” would include but not be limited to systems that have

A alone, B alone, C alone, A and B together, A and C together, B and C together, and/or
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A, B, and C together, etc.). In those instances where a convention analogous to “at least
one of A, B, or C, etc.” is used, in general such a construction is intended in the sense one
having skill in the art would understand the convention (e.g., *“ a system having at least
one of A, B, or C” would include but not be limited to systems that have A alone, B
alone, C alone, A and B together, A and C together, B and C together, and/or A, B, and C
together, etc.). It will be further understood by those within the art that virtually any
disjunctive word and/or phrase presenting two or more alternative terms, whether in the
dcscription, claims, or drawings, should bc undcerstood to contcmplate the possibilitics of
including one of the terms, either of the terms, or both terms. For example, the phrase “A
or B” will be understood to include the possibilities of “A” or “B” or “A and B.”

[098] In addition, where features or aspects of the disclosure are described in terms of
Markush groups, those skilled in the art will recognize that the disclosure is also thereby
described in terms of any individual member or subgroup of members of the Markush
group.

[099] As will be understood by one skilled in the art, for any and all purposes, such as in
terms of providing a written description, all ranges disclosed herein also encompass any
and all possible subranges and combinations of subranges thereof. Any listed range can
be casily recognized as sufficiently describing and enabling the same range being broken
down into at least equal halves, thirds, quarters, fifths, tenths, etc. As a non-limiting
example, ecach range discussed herein can be readily broken down into a lower third,
middle third and upper third, etc. As will also be understood by one skilled in the art all

2 ¢

language such as “up to,” “at least,” and the like include the number recited and refer to
ranges which can be subsequently broken down into subranges as discussed above.
Finally, as will be understood by one skilled in the art, a range includes each individual
member. Thus, for example, a group having 1-3 cells refers to groups having 1, 2, or 3
cells. Similarly, a group having 1-5 cells refers to groups having 1, 2, 3, 4, or 5 cells, and
so forth.

[0100] From the foregoing, it will be appreciated that various embodiments of the present
disclosure have been described herein for purposes of illustration, and that various
modifications may bc madc without departing from the scopce and spirit of the present
disclosure. Accordingly, the various embodiments disclosed herein are not intended to be

limiting, with the true scope and spirit being indicated by the following claims. All

references recited herein are incorporated herein by specific reference in their entirety.
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CLAIMS

1. A mcthod for wircless communication in a systcm including a transmitter,
a receiver, and a plurality of propagation paths formed between the transmitter and the
receiver which are capable of carrying a signal transmitted by the transmitter to the
receiver, the method comprising:

transmitting a first signal from the transmitter to the receiver via a propagation
path of the plurality of propagation paths;

receiving the first signal at the receiver;

performing a channel estimation of the first signal to obtain path parameter
information of the propagation path;

sending the channel estimation from the receiver to the transmitter via the
propagation path;

predistorting a sccond signal at the transmitter according to the channcl
estimation;

transmitting the predistorted signal from the transmitter to the receiver via the
propagation path; and

receiving the predistorted signal at the receiver.

2. The method of claim 1, wherein the path parameter information of the
propagation path includes at least one of an estimation of a delay, an estimation of a
Doppler frequency, an estimation of a direction of arrival, an estimation of a direction of

departure, and a complex amplitude of the propagation path.

3. The mcthod of claim 2, whercin the path paramcter information of the
propagation path further includes an estimation of a polarization status of the propagation

path.

4. The method of claim 1, wherein the parameter path information is obtained
by at least one estimation technique of the group consisting of a maximum likelihood
estimation algorithm, periodogram, correlatorgram, spectral-based methods, Bartlett
beamformers, Capon beamformers, subspace —based techniques, MUSIC (MU Itiple
SIgnal Classification), ESPRIT (Estimation of Signal Parameters via Rotational
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Invariance Techniques), approximation of the maximum-likelihood method based on
iterative schemes, SAGE (Space-Alternating Generalized Expectation-maximization),
RiMAX (Richter’s Maximum Likelihood method), maximum-a-posteriori based methods,
Evidence Framework, Bayesian techniques, tracking algorithms, the Kalman filtering
techniques, enhanced Kalman filtering techniques, particle filtering techniques, and least-

square-error methods.

5. The mcthod of claim 1, whercin the transmitter and the receiver arc cach
comprised of multiple antennas in a multiple-input and multiple-output (MIMOQ) wireless

communication system.

6. The method of claim 1, wherein the transmitter and the receiver are cach
comprised of a single antenna in a single-input and single-output (SISO) wireless

communication system.

7. The method of claim 1, the method further comprising:

performing a system response estimation of the first signal to obtain parameter
information of the communication system;

sending the system estimation from the receiver to the transmitter via the
propagation path; and

predistorting a second signal at the transmitter according to the system estimation.

8. The method of claim 1, further comprising: equalizing the predistorted

signal at the receiver.

9. The method of claim 8, wherein equalizing the predistorted signal is
performed using at least one of the group consisting of a joint processing technique in a

coordinated multiple-point (CoMP) system.

10. The mcthod of claim 1, whercin the transmitter 1s a basc station and the

receiver 1s a mobile device.
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11. The method of claim 1, wherein the system comprises a plurality of
receivers and a plurality of transmitter, and wherein the plurality of propagation paths are

formed between the plurality of transmitters and the plurality of receivers.

12. A system for wireless communication comprising:

a receiver;

a transmitter; and

a plurality of propagation paths formcd between the transmitter and the receiver
which are capable of carrying a signal transmitted by the transmitter to the receiver,

wherein the receiver is configured to receive a first signal from the transmitter,
perform a channel estimation of the first signal to obtain path parameter information of
the propagation path, and send the channel estimation to the transmitter via the
propagation path, and

wherein the transmitter is configured to predistort a second signal according to the
channel estimation received from the receiver and transmit the predistorted signal to the

receiver via the propagation path.

13. The system of claim 12, wherein the path parameter information of the
propagation path includes at Icast one of an estimation of a delay, an estimation of a
Doppler frequency, an estimation of a direction of arrival, an estimation of a direction of

departure, and a complex amplitude of the propagation path.

14. The system of claim 12, wherein the path parameter information of the
propagation path further includes an estimation a polarization status of the propagation

path.

15. The system of claim 12, wherein the parameter path information is
obtained by at least one estimation technique of the group consisting of a maximum
likelihood estimation algorithm, periodogram, correlatorgram, spectral-based methods,
Bartlctt bcamformers, Capon becamformers, subspace —bascd tcchniques, MUSIC
(MU Itiple SIgnal Classification), ESPRIT (Estimation of Signal Parameters via
Rotational Invariance Techniques), approximation of the maximum-likelihood method

based on iterative schemes, SAGE (Space-Alternating Generalized Expectation-
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maximization), RIMAX (Richter’s Maximum Likelihood method), maximum-a-posteriori
based methods, Evidence Framework, Bayesian techniques, tracking algorithms, the
Kalman filtering techniques, enhanced Kalman filtering techniques, particle filtering

techniques, and least-square-error methods.

16. The system of claim 12, wherein the transmitter and the receiver are each
comprised of multiple antennas in a multiple-input and multiple-output (MIMO) wireless

communication systcm.

17. The system of claim 12, wherein the transmitter and the receiver are each
comprised of a single antenna in a single-input and single-output (SISO) wireless

communication system.

18. The system according to claim 12,wherein the receiver is further
configured to perform a system response estimation of the first signal to obtain parameter
information of the communication system and send the system estimation from the
receiver to the transmitter via the propagation path, and

wherein the transmitter is further configured to predistort the second signal

according to the system estimation.

19. The system according to claim 12, wherein the receiver is further

configured to equalize the predistorted signal.

20. The system according to claim 12, wherein the transmitter is a base station

and the receiver is a mobile device.

21. A base station for performing wireless communication with a receiver in a
wireless device via a plurality of propagation paths, the base station comprising:

at least one transmitter;

a computing dcvice; and

a computer-readable storage medium having computer-executable instructions
stored thereon that are executable by the computing device to perform operations

comprising;:
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transmitting a first signal from the transmitter to the receiver via a propagation
path of the plurality of propagation paths;

receiving a channel estimation of the first signal including path parameter
information of the propagation path;

predistorting a second signal according to the channel estimation; and

transmitting the predistorted signal from the transmitter to the receiver via the

propagation path.

22. The base station of claim 21, wherein the path parameter information of
the propagation path includes at least one of an estimation of a delay, an estimation of a
Doppler frequency, an estimation of a direction of arrival, an estimation of a direction of

departure, and a complex amplitude of the propagation path.

23. The base station of claim 21, wherein the path parameter information of
the propagation path further includes an estimation of a polarization status of the

propagation path.

24, The base station of claim 21, wherein the parameter path information is
obtained by at least one estimation technique of the group consisting of a maximum
likelihood estimation algorithm, periodogram, correlatorgram, spectral-based methods,
Bartlett beamformers, Capon beamformers, subspace —based techniques, MUSIC
(MU Itiple SIgnal Classification), ESPRIT (Estimation of Signal Parameters via
Rotational Invariance Techniques), approximation of the maximum-likelihood method
based on iterative schemes, SAGE (Space-Alternating Generalized Expectation-
maximization), RIMAX (Richter’s Maximum Likelihood method), maximum-a-posteriori
based methods, Evidence Framework, Bayesian techniques, tracking algorithms, the
Kalman filtering techniques, enhanced Kalman filtering techniques, particle filtering

techniques, and least-square-error methods.

25. The basc station of claim 21, whercin the transmitter is compriscd of
multiple antennas in a multiple-input and multiple-output (MIMQ) wireless

communication system.
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26. The base station of claim 21, wherein the transmitter comprises a single

antenna in a single-input and single-output (SISO) wireless communication system.

27. The base station of claim 21, the computer-executable instructions stored
5  that are executable by the computing device further comprising:
receiving a system response estimation of the first signal to obtain parameter
information of the communication system; and

prcdistorting a sccond signal according to the system cstimation.

10
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ABSTRACT

Systems and methods for wireless communication in a system including a
transmitter, a receiver, and a plurality of propagation paths formed between the
transmitter and the receiver which are capable of carrying a signal transmitted by the
transmitter to the receiver. The method includes transmitting a first signal from the
transmitter to the receiver via a propagation path of the plurality of propagation paths,
rcceiving the first signal at the rccciver, performing a channcl cstimation of the first
signal to obtain path parameter information of the propagation path, sending the channel
estimation from the receiver to the transmitter via the propagation path, predistorting a
second signal at the transmitter according to the channel estimation, transmitting the
predistorted signal from the transmitter to the receiver via the propagation path, and

receiving the predistorted signal at the receiver.
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Application No. Unassigned Preliminary Amendment
Attorney Docket Number 11013.10038US01

AMENDMENTS TO THE CLAIMS

This listing of claims replaces all prior versions and listings of claims in the application:

1. (Currently Amended) A method for wircless communication in a system
including a transmitter, a receiver, and a plurality of propagation paths formed between the
transmitter and the receiver which are capable of carrying a signal transmitted by the transmitter
to the receiver, the method comprising:

transmitting a first signal from the transmitter to the receiver via a propagation path of the
plurality of propagation paths;

receiving the first signal at the receiver;

performing a channel estimation [[of]] based on the first signal to obtain path parameter
information of the propagation path;

sending the channel estimation from the receiver to the transmitter via the propagation
path;

predistorting a second signal at the transmitter in a time domain, a frequency domain, and

a spatial domain, according to the channel estimation based on the first signal;

transmitting the predistorted second signal from the transmitter to the receiver via the
propagation path; and

receiving the predistorted second signal at the receiver.

2. (Currently Amended) The method of claim 1, wherein the path parameter
information of the propagation path includes at least one of an estimation of a delay, an

estimation of a Doppler frequency, an estimation of a direction of arrival, an estimation of a

direction of departure, and an estimation of a complex amplitude of the propagation path.

3. (Original) The method of claim 2, wherein the path parameter information of the

propagation path further includes an estimation of a polarization status of the propagation path.

4. (Currently Amended) The method of claim 1, wherein the path parameter path
information is obtained by at least one estimation technique of the group consisting of a

maximum likelihood estimation algorithm, periodogram, correlatorgram, spectral-based
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Attorney Docket Number 11013.10038US01

methods, Bartlett beamformers, Capon beamformers, subspace —based techniques, MUSIC
(MUItiple Slgnal Classification), ESPRIT (Estimation of Signal Parameters via Rotational
Invariance Techniques), approximation of the maximum-likelihood method based on iterative
schemes, SAGE (Space-Alternating Generalized Expectation-maximization), RIMAX (Richter’s
Maximum Likelihood method), maximum-a-posteriori based methods, Evidence Framework,
Bayesian techniques, tracking algorithms, the Kalman filtering techniques, enhanced Kalman

filtering techniques, particle filtering techniques, and least-square-error methods.

5. (Cancelled)

6. (Cancelled)

7. (Currently Amended) The method of claim 1, the method further comprising:

performing a system response estimation of the first signal to obtain parameter
information of the communication system;

sending the system response estimation from the receiver to the transmitter via the
propagation path; and

further predistorting [[a]] the predistorted second signal at the transmitter according to the

system response estimation.

8. (Currently Amended) The method of claim 1, further comprising: equalizing the

predistorted second signal at the receiver.

9. (Currently Amended) The method of claim 8, wherein equalizing the
predistorted second signal is performed using atteast-eone—oftheproup—econsisting—of a joint
processing technique in a coordinated multiple-point (CoMP) system.

10. (Cancelled)

11. (Cancelled)
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12. (Currently Amended) A system for wireless communication comprising:

a receiver,

a transmitter; and

a plurality of propagation paths formed between the transmitter and the receiver which
are capable of carrying a signal transmitted by the transmitter to the receiver,

wherein the receiver is configured to receive a first signal from the transmitter, perform a
channel estimation [[of]] based on the first signal to obtain path parameter information of the
propagation path, and send the channel estimation to the transmitter via the propagation path, and

wherein the transmitter is configured to predistort a second signal in a time domain, a

frequency domain, and a spatial domain according to the channel estimation that is based on the

first signal and received from the receiver and transmit the predistorted_second signal to the

receiver via the propagation path.

13. (Currently Amended) The system of claim 12, wherein the path parameter
information of the propagation path includes at least one of an estimation of a delay, an
estimation of a Doppler frequency, an estimation of a direction of arrival, an estimation of a

direction of departure, and an estimation of a complex amplitude of the propagation path.

14. (Currently Amended) The system of claim 12, wherein the path parameter
information of the propagation path further includes an estimation of a polarization status of the

propagation path.

15. (Currently Amended) The system of claim 12, wherein the path parameter path
information is obtained by at least one estimation technique of the group consisting of a
maximum likelihood estimation algorithm, periodogram, correlatorgram, spectral-based
methods, Bartlett beamformers, Capon beamformers, subspace —based techniques, MUSIC
(MUItiple Slgnal Classification), ESPRIT (Estimation of Signal Parameters via Rotational
Invariance Techniques), approximation of the maximum-likelihood method based on iterative
schemes, SAGE (Space-Alternating Generalized Expectation-maximization), RIMAX (Richter’s

Maximum Likelihood method), maximum-a-posteriori based methods, Evidence Framework,
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Application No. Unassigned Preliminary Amendment
Attorney Docket Number 11013.10038US01

Bayesian techniques, tracking algorithms, the Kalman filtering techniques, enhanced Kalman

filtering techniques, particle filtering techniques, and least-square-error methods.

16. (Currently Amended) The system of claim 12, wherein the transmitter and the
receiver are cach eemprised—ef comprise multiple antennas in a multiple-input and multiple-

output (MIMO) wireless communication system or a single antenna in a single-input and single-

output (SISO) wireless communication system.

17. (Cancelled)

18. (Currently Amended) The system aeeerdingte of claim 12, wherein the receiver
is further configured to perform a system response estimation of the first signal to obtain
parameter information of the eemmunteatton system and send the system response estimation
from the receiver to the transmitter via the propagation path, and

wherein the transmitter is further configured to further predistort the predistorted second

signal according to the system response estimation.

19. (Currently Amended) The system aeeerdinrg—te of claim 12, wherein the receiver

is further configured to equalize the predistorted second signal.

20. (Cancelled)

21. (Currently Amended) A base station for performing wireless communication
with a receiver in a wireless device via a plurality of propagation paths, the base station
comprising:

at least one transmitter;

a computing device; and

a computer-readable storage medium having computer-executable instructions stored
thereon that are executable by the computing device to perform operations comprising;:

transmitting a first signal from the transmitter to the receiver via a propagation

path of the plurality of propagation paths;
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receiving a channel estimation [[of]] based on the first signal including path
parameter information of the propagation path;

predistorting a second signal in a time domain, a frequency domain, and a spatial

domain according to the channel estimation_based on the first signal; and

transmitting the predistorted second signal from the transmitter to the receiver via

the propagation path.

22. (Currently Amended) The base station of claim 21, wherein the path parameter
information of the propagation path includes at least one of an estimation of a delay, an
estimation of a Doppler frequency, an estimation of a direction of arrival, an estimation of a

direction of departure, ard an estimation of a complex amplitude of the propagation path, and an

estimation of a polarization status of the propagation path.

23. (Cancelled)

24. (Cancelled)

25. (Currently amended) The base station of claim 21, wherein the transmitter is
comprised—ef comprises multiple antennas in a multiple-input and multiple-output (MIMO)
wireless communication system or a single antenna in a single-input and single-output (SISO)

wireless communication system.

26. (Cancelled)

27. (Currently Amended) The base station of claim 21, the computer-executable
instructions stored that are executable by the computing device further comprising:
receiving a system response estimation of the first signal te—ebtain that contains

parameter information of the communicationsystem base station, the wireless device, and of the

propagation path; and

further predistorting [[a]] the predistorted second signal according to the system response

estimation.
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28. (New) A wireless device for performing wireless communication with a base
station with a transmitter via a plurality of propagation paths, the wireless device comprising:
at least one receiver;
a computing device; and
a computer-readable storage medium having computer-executable instructions stored
thereon that are executable by the computing device to perform operations comprising;:
receiving a first signal at the receiver via one of the plurality of propagation paths;
performing a channel estimation based on the first signal to obtain path parameter
information of the plurality of propagation paths;
sending the channel estimation to the transmitter;
receiving a second signal via the one of the plurality of propagation paths, the
second signal predistorted in a time domain, a frequency domain, and a spatial domain

according to the channel estimation based on the first signal.

29.  (New) The wireless device of claim 28, wherein the path parameter information
of the propagation path includes at least one of an estimation of a delay, an estimation of a
Doppler frequency, an estimation of a direction of arrival, an estimation of a direction of

departure, and an estimation of a complex amplitude of the propagation path.

30.  (New) The wireless device of claim 29, wherein the path parameter information
of the propagation path further includes an estimation of a polarization status of the propagation

path.

31. (New) The wireless device of claim 28, wherein the path parameter information
is obtained by at least one estimation technique of the group consisting of a maximum likelihood
estimation algorithm, periodogram, correlatorgram, spectral-based methods, Bartlett
beamformers, Capon beamformers, subspace —based techniques, MUSIC (MUItiple Slgnal
Classification), ESPRIT (Estimation of Signal Parameters via Rotational Invariance Techniques),
approximation of the maximum-likelihood method based on iterative schemes, SAGE (Space-
Alternating Generalized Expectation-maximization), RIMAX (Richter’s Maximum Likelihood
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method), maximum-a-posteriori based methods, Evidence Framework, Bayesian techniques,
tracking algorithms, Kalman filtering techniques, enhanced Kalman filtering techniques, particle

filtering techniques, and least-square-error methods.

32.  (New) The wireless device of claim 28, wherein the receiver comprises multiple
antennas in a multiple-input and multiple-output (MIMO) wireless communication system or a

single antenna in a single-input and single-output (SISO) wireless communication system.

33. (New) The wireless device of claim 28, wherein the computer-executable
instructions stored that are executable by the computing device further comprise:

receiving a third signal along another of the plurality of propagation paths, the third
signal being phase aligned with the second signal when received by the receiver such that no

equalization of the second and third signals is performed by the wireless device.

34, (New) The wireless device of claim 28, wherein the computer-executable
instructions stored that are executable by the computing device further comprise:

generating a system response estimation of the first signal that contains parameter
information of the base station, the wireless device, and of the propagation path; and

receiving the second signal predistorted based on the system response estimation.
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REMARKS

The amendments herein have been made not in response to any rejection or objection
posed by the Examiner. The foregoing amendment cancels claims 5, 6, 10, 11, 17, 20, 23, 24,
and 26; amends claims 1, 2, 4, 7-9, 12-16, 18, 19, 21, 22, 25, and 27; and adds new claims 28-34.
Claims 1-4, 7-9, 12-16, 18, 19, 21, 22, 25, and 27-34 are now pending in view of the
amendments. Applicant respectfully requests entry of the amendments herein prior to

examination of the application and favorable consideration of the pending claims.

In the event that Examiner finds remaining impediment to a prompt allowance of this
application that may be clarified through a telephone interview or overcome by an Examiner’s

Amendment, Examiner is requested to contact the undersigned attorney.

Dated this 16™ day of July, 2012.

Respectfully submitted,
/R. Burns Isralesen/ Reg. #42,685

R. BURNS ISRAELSEN
Registration No. 42,685
Attorney for Applicant
Customer No. 97149
Telephone No. (435) 252-1360
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OR
Firm or
Individual Name
Address

City - State Zip

Country

" Telephone ) ' Email

Assignee Name and Address.

Empire Technology Development LLC
2711 Centerville Road, Suite 400
Witmington, Delaware 19808

A copy of this form, together with a statement under 37 CFR 3.73(b) (Form PTO/SB/96 or equivalent) is required to be
filed in each application in which this form is used. The statement under 37 CFR 3.73(b) may be completed by one of
the practitioners appointed in this form if the appointed practitioner is authorized to act on behalf of the assignee,
and must identify the application in which this Power of Attorney is to be filed,

SIGNATURE of Assignee of Record )
The individual whose signature and title is supplied below is authorized to act on behall of the assignee

Signature ///7/ L : Date ';)_/0]/ I

Name \3 hﬁ C{M‘ Yz A NO\ Telephone 425 laq ) 4608"

Tile Aotlnenized ©ppcesenyiue

This collection of information Is required by 37 CFR 1.31, 1.32 and 1.33. The information is required to obtzin or retain a benefit by the public which is fo file (and
by the USPTQ to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR 1,11 and 1.14. This colleclion Is estimated to fake 3 minutes
to complete, including gathering, preparing, and submitling the completed application form to the USPTO. Time will vary depending upan the individual case. Any
comments on the amount of time you require 1o complete this form and/or suggestions for reducing this burden, should be sent 1o the Chief Information Officer,
U.5. Patent and Trademark Office, U.S. Department of Commercs, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TQ: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9189 and select oplion 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or pateni. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.8.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark
Office is to process and/or examine your submission related fo a patent application or patent. If you do
not furnish the requested information, the U.S, Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the foliowing roufine uses:

1

The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.5.C 552a). Records from
this system of records may be disclosed o the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negofiations.

A record in this system of records may be disclosed, as a routihe use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.8.C. 5562a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218{(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency's responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122{b} or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issed patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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PATENT COOPERATION TREATY
From the NTERNATIONAL SEARCHING AUTHORITY

To: 100020 PCT

20st Floor,East Tower,World Financial NOTIFICATION OF TRANSMITTAL OF
Centre,1 Dongsanhuan THE INTERNATIONAL SEARCH REPORT AND
Zhonglu,Chaoyang District,100020,Beijing THE WRITTEN OPINION OF THE
CHINA INTERNATIONAL SEARCHING AUTHORITY,
OR THE DECLARATION
KING & WOOD MALLESONS LAWYERS (PCT Rule 44.1)
Maohua Wang

Date of mailing

(day/manthiyear) 03 Mﬂy 2012 (03.05.2012)

Applicant’s or agent’s file reference
FOR FURTHER ACTION  See paragraphs 1 and 4 below

EIE110161PCT
International application No. Intcrmational filing date (day/month/vear)
PCT/CN2011/077718 28 Jul. 2011(28.07.2011)

Applicant
EMPIRE TECHNOLOGY DEVELOPMENT LLC et al,

1. The applicant is hereby notified that the international search report and the written opinion of the Intemational Searching
Authority have been established and are transmitted herewath.
Filing of amendments and statement under Article 19:
The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46):
When? The time limit for filing such amendments is normally two months from the date of transmittal of the
international search report.
Where? Directly to the International Bureau of WIPQ, 34 chemin des Colombettes
1211 Geneva 20,Switzerland, Facsimile No.: +41 22 338 82 70
For more detailed instructions, see the notes on the accompanying sheet.

2. [0 The applicant is hereby notified that no intermational search report will be established and that the declaration under Article
17(2Xa) to that effect and the written opinion of the International Searching Authority are transmitted herewith.

3. ] With regard to any protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that:
O the protest together with the decision thereon has been transmitted to the International Burcau together with the
applicant’s request to forward the texts of both the protest and the decision thereon to the designated Offices.
[0 no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made.

4. Reminders
Shortly after the expiration of 18 months from the priority date, the intemational application will be published by the International
Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international application, or of the
priority claim, must reach the International Bureau as provided in Rules 90bis.1 and 90bis.3, respectively, before the
completion of the technical preparations for international publicatior,

The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to
the International Bureau. The International Bureau will send a copy of such comments to all designated Offices unless an
international preliminary examination report has been or is to be established. These comments would also be made available to
the public but not before the expiration of 30 months from the priority date.

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international
preliminary examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from
the priority date (in some Offices even later);otherwise, the applicant must, within 20 months from the priority date, perform the
prescribed acts for entry into the national phase before those designated Offices.

In respect of other designated Offices, the time limit of 30 months (or later) will apply even if no demand 1s fi itin 19 months.

See the Annex to Form PCT/IB/301 and, for details about the applicable time limits, Office by Office, @@1
Guide, National Chapters. %, %

&' |
< E 3]
Name and mailing addross of the ISA/CN Authorized officer _53_‘_
The State Intellectual Property Office, the PR.China CHEN .E{gobei g 3

6 Xitucheng Rd., Jimen Bridge, Haidian District, Beijing, China 100083

Facsimilc No,  (86-10)62019451 Telephone No. (86-10)6241131 §$l]$§!k%$

Form PCT/ISA/220 (July 2009) (See notes on ace

. Eeé)
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NOTES TO FORM PCT/ISA/220

These Notes are intended to give the basic instructions concerning the filing of amendments under Article 19. The Notes are
based on the requirements of the Patent Cooperation Treaty, the Regulations and the Administrative Instructions under that Treaty. In
case of discrepancy between these Notes and those requirements, the latter are applicable. For more detailed information, see also the
PCT Applicant’s Guide.

In these Notes, “Article,” “Rule” and “Section” refer to the provisions of the PCT, the PCT Regulations and the PCT
Administrative Instructions, respectively.

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

The applicant has, after having received the international scarch report and the written opinion of the International Searching
Authority, one opportunity to amend the claims of the international application. It should however be emphasized that, since all parts
of the international application (claims, description and drawings) may be amended during the intcrnational preliminary examination
procedure, thete is usually no need to file amendments of the claims under Article 19except where, ¢.g. the applicant wants the latter
to be published for the purposes of provisional protection or has another reason for amending the claims before international
publication. Furthermore, it should be emphasized that provisional protection is available in some States only (see PCT Applicant’s
Guide).

The attention of the applicant is drawn to the fact that amendments to the claims under Article 19 are not allowed where the
International Searching Authority has declared, under Article 17(2), that no intemnational search report would be established (see PCT
Applicant’s Guide, paragraph 296).

What parts of the international application may be amended ?

Under Article 19, only the claims may be amended,

During the international phase, the claims may also be amended (or further amended) under Article 34 before the International
Preliminary Examining Authority. The description and drawings may only be amended under Article 34 before the International
Préliminary Examining Authority.

Upon entry into the national phase, all parts of the international application may be amended under Article 28 or, where
applicable, Article 41,

When ? Within 2 months from the date of transmittal of the international search report or 16 months from the priority date,
whichever time limit expires later. It should be noted, however, that the amendments will be considered as having been
received on time if they are received by the International Bureau after the expiration of the applicable time limit but before
the completion of the technical preparations for international publication (Rule 46.1).

Where not to file the amendments ?

The amendments may only be filed with the International Bureau and not with the receiving Office or the Intemational Searching
Authority (Rule 46.2).

Where a demand for international preliminary examination has been/is filed, see below.

How ? Either by cancelling one or more entire claims, by adding one or more new claims or by amending the text of one or more of
the claims as filed.

A replacement sheet or sheets containing a complete set of claims in replacement of all the claims previously filed must be
submitted.

Where a claim is cancelled, no renumbering of the other claims is required. In all cases where claims are renumbered, they
must be renumbered consecutively in Arabic numerals (Section 205(a)).

The amendments must be made in the language in which the international application is to be published.

What documents must/may accompany the amendments ?
Letter (Section 205(b)):
The amendments must be submitted with a letter.

The letter will not be published with the international application and the amended claims. Tt should not be confused
with the “Statemnent under Article 19(1)” (see below, under “Statement under Article 19(1)7).

The letter must be in English or French, at the choice of the applicant. However, if the langunage of the
international application is English, the letter must be in English; if the language of the international application
is French, the letter must be in French.

Notes to Form PCT/ISA/220 (first sheet) (July 2009) IPR2024-00136
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NOTES TO FORM PCT/ISA/220 (continued)

The letter must indicate the differences between the claims as filed and the claims as amended. It must, in particular, indicate,
in conmection with each claim appeuring in the international application (it being understood that identical indications
concerning several claims may be grouped), whether

(i) the claim is unchanged,

(i) the claim is cancelled,

(1) the claim is new,

(iv) the claim replaces one or more claims as filed;

(v) theclaim is the result of the division of a claim as filed.

The following examples illustrate the manner in which amendments must be explained in the accompanying letter:
1. [Where originally there were 48 claims and after amendment of some claims there are 51}
“Claims 1 to 29, 31, 32, 34, 33, 37 to 48 replaced by amended claims bearing the same numbers;,
claims 30, 33 and 36 unchanged;, new claims 49 to 51 added.”
2. [Where originally there were 15 claims and after amendment of all claims there are 11}:
“Claims 1 to 15 replaced by amended claims 1 to 11.”
3. [Where originally there were 14 claims and the amendments consist in cancelling some claims and in adding new claims]:
“Claims 1 to 6 and 14 unchanged, claims 7 to 13 cancelled; new claims 15, 16 and 17 added.” or
“Claims 7 to 13 cancelled; new claims 15, 16 and 17 added, all other claims unchanped.”
4. [Where various kinds of amendments are made]:
“Claims 1-10 unchanged; claims 11 to 13, 18 and 19 cancelled; claims 14, 15 and 16 replaced by amended claim 14,
claim 17 subdivided into amended claims 15, 16 and 17, new claims 20 and 21 added.”

“Statement under Article 19(1)” (Rule 46.4)

The amendmenis may be accompanied by a statement explaining the amendmenis and indicating any impact that such
amendments might have on the description and the drawings (which cannot be amended under Asticle 19(1)).

The statement will be published with the international application and the amended claims.
It must be in the language in which the international application is to be published.
1t must be brief, not exceeding 500 words if in English or if translated into English.

1t should not be confused with and does not replace the letter indicating the differences between the claims as filed and as
amended. It must be filed on a separate sheet and must be identified as such by a heading, preferably by using the words
“Statement under Article 19(1).”

It may not contain any disparaging comunents on the international search report or the relevance of citations contained in that
report. Reference to citations, relevant to a given claim, contained in the international search report may be made only in
connection with an amendment of that claim.

Consequence if a demand for international preliminary examination has already been filed

If, at the time of filing any amendments and any accompanying statement, under Article 19, a demand for international
preliminary examination has already been submitted, the applicant must preferably, at the time of filing the amendments (and
any statement) with the International Bureau, also file with the International Preliminary Examining Authority a copy of such
amendments (and of any statement) and, where required, a translation of such amendments for the procedure before that
Authority (see Rules 55.3(a) and 62.2, first sentence). For further information, see the Notes to the demand form
(PCT/IPEA/401).

If a demand for international preliminary examination is made, the written opinion of the International Searching Authority
will, except in certain cases where the International Prehminary Examining Authority did not act as International Searching
Authority and where 1t has notified the International Buresu under Rule 66.15is(b), be considered to be a written optnion of
the International Preliminary Examining Authority. If a demand is made, the applicant may submit to the International
Preliminary Examining Autherity a reply to the written opinion together, where appropriate, with amendments before the
expiration of 3 months from the date of mailing of FormPCT/ISA/220 or before the expiration of 22 moenths from the priority
date, whichever cxpires later (Rule 43bis.1(c)).

Consequence with regard to translation of the international application for entry into the national phase

The applicant’s attention is drawn to the fact that, upon entry into the national phase, a translation of the claims as amended
under Article 19 may have to be fumished to the designated/elected Offices, instead of, or in addition to, the translation of the
claims as filed.

For further details on the requiremnents of each designated/elected Office, see the PCT Applicant’s Guide , National Chapters,

Notes to Form PCT/ISA/220 (second sheet) (July 2009)
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)

Applicant’s or agent’s file reference FOR FURTHER see Form PCT/ASA/220
EIE110161PCT ACTION as well as, where applicable, item 5 below.
International application No. International filing date (day/month/year) (Earliest)Priority date (day/month/year)
PCT/CN2011/0T7718 ~ 28 Jul. 2011(28.07.2011)
Applicant

EMPIRE TRCHNOLOGY DEVELOPMENT LLC et al.

This international search report has been prepared by this Intemational Searching Authority and is transmitted to the applicant aceording
toArticle 18. A copy is being transmitted to the International Bureau.

This international search report consists of a total of 4 sheets.

[[] 1t is also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report
a. With regard to the language, the international search was carricd out on the basis of:
the intemational application in the language in which it was filed

[3 a translation of the international application into , which is the language of 2

translation furnished for the purposes of international s¢arch (Rules 12.3(a) and 23.1(b))
b. [ Thisinternational search report has been established taking into account the rectification of an obvious mistake authorized|
by or notified to this Authority under Rule 91 (Rule 43 .6bis(a)).

¢. [] With regard to any nucleotide and /or amino acid sequence disclosed in the interational application, see Box No. L.

2. [1 Certain claims were found unsearchable (sec Box No. II)
3. [0 Unity of invention is lacking (see Box No. IIT)
4. With regard to the title,

B the text is approved as submitted by the applicant,
[ the text has been established by this Authonity to read as follows:

5. With regard to the abstract,
[ thetextis approved as submitted by the applicant,
[ the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box IV. The applicant may, within]

one month from the date of mailing of this international search report, submit comments to this Authority.

6. With regurd to the drawings,
a. The figure of the drawings to be published with the abstract is Figure No, 4

B3 as suggested by the applicant
[0 as selected by this Authority, because the applicant failed to suggest a figure

[ as selected by this Autherity, because this figure better characterizes the invention
b. [ nene of the figures is to be published with the abstract

Form PCTASA/210(first sheet)July 2009)
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INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2011/077718

Box No, IV Text of the abstract (Continuation of item 5 of the first sheet)

[The present invention discloses a system and method for wireless communication. The system ineludes a transmitter, a receiver, und a
plurality of propagation paths formed between the transmitter and the receiver which are capable of carrying a signal transmitted by the
transmitter to the receiver. The method includes transmitting a first signal from the transmitter to the recelver via a propagation path of the]
plurality of propagation paths, receiving the first signal at the receiver, performing a channel estimation of the first signal to obtain puth
parameter information of the propagation path, sending the channel estimation from the receiver to the transmitter via the propagation
path, predistorting a second signal at the transmitter according 1o the channel estimation, transmitting the predistorted signal from the
transmitter to the receiver via the propagation path, and receiving the predistorted signal at the receiver.

Form PCT/ISA /210 (continuation of first sheet (3)) (July 2009)
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INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2011/077718

A. CLASSIFICATION OF SUBJECT MATTER

HO4L1/12(2006.01)
According to International Patent Classification (TPC) or to both national classification and IPC

B. FIELDS SEARCHED

IPC:HO41.1/-HO04B7/-

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

receiver, transceiver

Electronic data base consutted during the internationa] search (name of data base and, where practicable, search terms used)

CNABSCNTXT.CNKEL VEN: pre, distort+, equalize+, cod+, processt, feedback, estimat+, detect+, measure+, channel, transmitter,

C. DOCUMENTS CONSIDERED TO BE RELEVANT

The whole document

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
ICN102138309 A (France Telecom) 27 Jul, 2011 (27.072011>
X Description paragraphs 69 -237 1-10,12-27
iThe same as above 11
[Wei Ning et al., Joint Processing Precoding for Coordinated Multi-Point Transmission in i1
LTE-A, ZTE COMMUNICATIONS, Feb. 2010, Vol.16, No.1, pages37-39
A W02011012031 AI(ZTE Corporation) 03 Feb. 2011(03.02.2011) 127

1 Further documents are listed in the continuation of Box C.

Bd Scc patent family annex.

* Special categories of cited documents:

“A”  document defining the general state of the art which is not
considered to be of particular relevance

“E™ earlier application or patent but published on or after the
international filing date

“L”  document which may throw doubts on priority claim (S) or
which is cited to ¢stablish the publication date of another
citation or other special reason (as specified)

“0”  document referring to an orul disclosure, use, exhibition or
other means

“P” document published prior to the international filing date

but later than the priority date claimed

“T” later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

“X” document of particular relevance; the claimed invention

cannat be considered novel or cannot be considered to involve

an inventive step when the document is taken alone

“Y”  document of particular relevance; the claimed invention

cannot be considered to involve an inventive step when the

document is combingd with one or more other such
documents, such combination being obvious to a person
skilled in the art

“& "document member of the same patent family

Date of the actual completion of the intemational search
31 Mar. 2012(31.03.2012)

Date of mailing of the international search report

03 May 2012 (03.05.2012)

Name and mailing address of the ISA/CN

The Statc Intcllectual Property Office, the PR China

5 Xitucheng Rd., Jimen Bridge, Haidian District, Beijing, China
100088

[Facsimile No. 86-10-62019451

Authorized officer

CHEN, Shaobei
Telephone No. (86-1062411319

Form PCT/ISA /210 (second sheet) (July 2009)
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INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members
PCT/CN2011/077718
Patent Documents roferrcd Publication Date Patent Family Publication Date
in the Report
CN102138309 A 27.07.2011 WO2009156703 A3 08.07.20110
WO2009156703 A2 30.12.2009
FR2933252 A1 01.01.2010
EP2316208 A2 04.05.2011
US2011103457 Al 05.05.2011
WO02011012031 Al 03.02.2011 CNIO01616376 A 30.12.2009
CN101616376 B 28.12.2011

Form PCT/ISA /210 (patent family annex) (July 2009)

IPR2024-00136

Petitioners' Ex. 102
Ex.1002.00234



PATENT COOPERATION TREATY

7 From the INTERNATIONAI SEARCHING AUTHORITY

To:

KING & WOOD MALLESONS LAWYERS

PCT

WRITTEN OPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY

100020

20st Floor,East Tower, World Financial
Centre, 1 Dongsanhuan
Zhonglu,Chaoyang District, 100020, Beijing
CHINA

(PCT Rule 43 bis.1)

Maohua Wang Date of mailing
(dayimonthyear) 03 May 2012 (03.05.2012)
Applicant’s or agent’s file reference FOR FURTHER ACTION
EIE110161PCT See paragraph 2 below
International application No. International filing date(day/month/vear) | Prionity date (day/month/vear)
PCT/CN2011/077718 28 Jul. 2011(28.07.2011)

International Patent Classification (IPC) or both natienal classification and IPC

HO04L1/12(2006.01)i

Applicant

EMPIRE TECHNOLOGY DEVELOPMENT LLC et al.

1.

2. FURTHER ACTION

This opinion contains indications relating to the following items:

BJd BoxNo.I  Basis of the opinion

] BoxNoll  Priority

[0 BoxNo.IlI  Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

[d BoxNo.IV  Lack of unity of invention

B BoxNo.V  Reasoned statement under Rule 43bis.1(a)i) with regard to novelty, inventive step or industrial applicability,
citations and explanations supporting such statement

1 BoxNoVI Certain documents cited

[0 BoxNo. VII Certain defects in the international application

[ BoxNo.VID Certain observations on the international application

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the
International Preliminary Examining Authority (“IPEA™) except that this does not apply where the applicant chooses an
Authority other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.14is(b) that
written opinions of this International Searching Authority will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the
TPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing
of Form PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later,

For further options, see Form PCT/TSA/220.

3, For further details, see notes to Form PCT/ISA/220.

Name and mailing address of the ISA/CN
The Stats Intcllcctual Property Office, the PR.China
6 Xitucheng Rd., Jimen Bridge, Haidian District,
Beijing, China 100088

Facsimile No.  86-10-62019451

Date of completion of this opinion

26 Apr. 2012 (26.04.2012)

Yorm PCTASA/237(cover sheet)( July 2009)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/CN2011/077718

Box No. I  Basis of the opinion

1. Withregard to the language, this opinion has been established on the basis of:

B the international application in the language in which it was filed.
[J a transtation of the internationat application into , which is the language of a translation
furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

2. [O This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified to
this Authority under Rule 91(Rule 43bis.1(a))

3. With regard (o any nucleotide and/or amino acid sequence disclosed in the international application ,this opinion has been
established on the basis of ;

a. a sequence listing filed or furnished

(1 on paper
[ inelectronic form

b. time of filing or furnishing
] contained in the applicant as filed
[] filed together with the application in electronic form
[ finished subsequently to this Anthority for the purposes of scarch
4, O In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required

statements that the information in the subsequent or additional copies is identical fo that in the application as filed or does not
go beyond the application as filed, as appropriate, were fumished.

5. Additional comments:

Form PCTAISA/237(Box No. 1) (July 2009)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/CIN2011/077718

Box No. V Reasoned statement under Rule 43bis. 1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

1. Statemnent:
Novelty (N) Claims 127 YES
Claims None NO
Inventive step (IS) Claims None YES
Claims 1-27 NO
Industrial applicability (1A) Claims 1-27 YES
Claims None NO

2. Citations and explanations
The following documents is cited as reference:
DI: CN102138309 A (France Telecom) 27 Jul. 2011 (27.07.2011)
D2: Wei Ning ct al., Joint Processing Precoding for Coordinated Multi-Point Transmission in LTE-A, ZTE COMMUNICATIONS,
Feb. 2010, Vol.16, No.1, pages37-39

1. NOVELITY

1.1 Independent claim 1 requests to protect a method for wireless communication in a system. D1 is regarded as the closest prior art of
the technical solution in claim 1. D1 discloses a method for pre-equalized, and discloses in particular the following features (see
description paragraphs 69 -237): a destination communicating entity (EC2) cvaluates a relative focusing quality of a
pre-equalized signal, with respect to a quality at a focal point, where the signal is emitted by an original antenna (A1) and
received by a destination antenna (A2); the modification of focusing at the destination of an original communicating
entity (EC1) is requested by the destination communicating entity (EC2) for a following instant; the original
communicaling entily (EC1) modifies the parameters according to the request of the destination communicating enlity;
the method in the invention also can apply in the MIMO system.

Claim 1 differs from D1 in: transmitting the predistorted signal from the transmitter to the receiver via the propagation path; receiving
the predistorting signal at the receiver.

Therefore claim 1 involves novelty and meets the criteria set out in PCT 33(2).

1.2 Claims 2-11 are directly or indirectly dependent on independent claim 1. So claims 2-11 involve novelty and meet the criteria
set out in PCT 33(2).

1.3 Independent claim 12 requests to protect a system for wireless communication in a system. D1 is regarded as the closest prior art of
the technical solution in claim 12. D1 discloses a system for wireless communication, and discloses in particular the following features
(see description paragraphs 69 -237): a destination communicating entity (EC2) evaluates a relative focusing quality of a
pre-equalized signal, with respect to a quality at a focal point, where the signal is emitted by an original antenna (A1) and
recetved by a destination antenna (A2); the modification of focusing at the destination of an original communicating
entity (EC1) is requested by the destination commumicating entity (EC2) for a following inslani; (he original
communicating entity (EC1) modifies the parameters according to the request of the destination communicating entity.
the system can be a MIMO system.

Claim 12 differs from D1 in: transmtting the predistorted signal to the receiver by he transmitter via the propagation path.

Therefore claim 12 involves novelty and meets the criteria set out in PCT 33(2).

1.4 Claims 13-20 are directly dependent on independent claim 12. So claims 13-20 involve novelty and meet the critcria set out in
PCT 33(2).

1.5 Independent claim 21 requests to protect a base station. D1 is regarded as the closest prior art of the technical solution in claim
21. D1 discloses an original communicating entity (EC1) for wireless communication, and discloses in particular the following
features (see description paragraphs 69 -237): a destination communicating entity (EC2) evaluates a relative focusing quality
of a pre-equalized signal, with respect to a quality at a focal point, where the signal is emitted by the original antenna
(A1) and received by a destination antenna (A2); the modification of focusing at the destination of an original
cormmunicating entity (EC1) is requested by the destination communicating entity (EC2) for a following instant; the
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original communicating entity (EC1) modifies the parameters according to the request of the destination communicating
enlity, the original communicating entity (EC1) can be in a MIMO system; the invention can be performed by the
instructions on the computer-readable storage medium ..

Claim 21 differs from D1 in that: the base station comprises at least onc transmitter, and a computing device; the operations on the
computer-readable storage medinm also comprisc transmitting the predistortcd signal from the transmitter to the receiver
via the propagation path.

Therefore claim 21 involves novelty and meets the criteria set out in PCT 33(2).

1.6 Claims 22-27 are directly dependent on independent claim 21. So claims 22-27 involve novelty and meet the criletia set out in
PCT 33(2).

2. INVENTITVE STEP

2.1 D1 discloses (see description paragraphs 69 -237)that the modification of focusing at the destination of an original
communicating entity (EC1) is requested by the destination communicating entity (EC2) for a following instant; the
original communicating entity (EC1) modifics the parameters according to the request of the destination communicating
entity. It is well known in the art that the transmitter transmits the signal and the receiver receives the transmitted signal in a
communication process. Tt is the common knowledge for a person skilled in the art that at the following instant disclosed in D1, the
original communicating entity (ECL) transmits the predistorted signal to the destination communicating entity (EC2) via
the propagation path and the destination communicating entity (EC2) receives the predistorted signal. The person skilled in the
art considering his commeon technology in combination based on D1 would obviously arrive at the subject-matter of claim 1 without
exercising an inventive step. So the subject-matter of claim 1 does not involve an inventive step and does not meet the criteria set out
in PCT Article 33(3).

2.2 Claim 2 is dependent on claim 1. It is well known in the art that an estimation of a delay, an estimation of a doppler frequency, an
estimation of a direction of armval, an estimation of a direction of depature, a complex amplitude of the propagationpath are common
path parameter information. The person skilled in the art considering his common technology in combination based on D1 would
abviously arrive at the subject-matter of claim 2 without exercising an inventive step. So the subject-matter of claim 2 does not involve
an inventive step and does not meet the cnitenia set out in PCT Article 33(3).

2.3 Claim 3 is dependent on claim 2. It is well known in the art that an estimation of a polarization status of the propagation path is
common path parameter information. The person skilled in the art considering his common technology in combination based on D1
would obviously arrive at the subject-matter of claim 3 without exercising an inventive step. So the subject-matter of ¢laim 3 does not
involve an inventive step and does not meet the criteria set out in PCT Article 33(3).

2.4 Claim 4 is dependent on claim 1. It is well known in the art that the common estimation technique to obtain the path parameter
information inchides a maximwm likelihood estimation algorthm, periodogram, correlatorgram, spectral-based methods, Bartlett
beamformers, Capon beamformers, subspace-based techniques, MUSIC, ESPRIT, approximation of the maximum-likelihood method
based on iterative schemes, SAGE, RIMAX, maximum-a-posteriori based methods, Evidence framework, Bayesian techniques,
tracking algorithms, the Kalman filtering techniques, enhanced Kalman filtering techniques, particle filtering techniques, and least
square error methods. The person skilled in the art considering his common technology in combination based on D1 would obviousty
arrive at the subject-matter of claim 4 without exercising an inventive step. So the subject-matter of claim 4 does not mvolve an
inventive step and does not meet the criteria set out in PCT Article 33(3).

2.5 Claim 5 is dependent on claim 1. D1 discloses (see description paragraphs 69 -237) that the communication entities are cach
comprised of MIMO or SISO wireless communication system. The person skilled in the art considering his common technology
in combination based on D1 would obviously arrive at the subject-matter of claim 5 without exercising an inventive step. So the
subject-matter of claim 5 does not involve an inventive step and does not meet the criteria set out in PCT Article 33(3).
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2.6 Claim 6 is dependent on claim 1. D1 discloses (see description paragraphs 69 -237)that the comununication entitics are each
comprised of MIMO or SISO wireless communication system. The person skilled in the art considering his common technology
in combination based on D1 would obviously arrive at the subject-matter of claim 6 without exercising an inventive step. So the
subject-matter of claim 6 does not involve an inventive step and does not meet the criteria set out in PCT Article 33(3).

2.7 Claim 7 is dependent on claim 1. It is well known in the art that using the system responses illustrates the states of the ditference
systems in order to remove the impact of the systems. So it is the common knowledge for a person skilled in the art that a system
response estimation of the first signal is transmitted from the receiver to the transmitter, and a second signal is predistorted at the
transmitter according to the systern rcsponse estimation. The person skilled in the art considering his common technology in
combination based on D1 would obviously arrive at the subject-matter of claim 7 without exercising an inventive step. So the
subject-matter of claim 7 does not involve an inventive step and does not meet the criteria set out in PCT Article 33(3).

2.8 Claim 8 is dependent on claim 1. It is well known in the art that using the joint processing technique to equalizing the predistorted
signal at the receiver in a coordinated multiple-point system is to improve the perfomance of the receiver. The person skilled in the art
considering his common technology in combination based on D1 would obviously arrive at the subject-matter of claim & without
exercising an inventive step. So the subject-matter of claim 8 does not involve an inventive step and does not meet the criteria set out
in PCT Article 33(3).

2.9 Claim 9 is dependent on claim 8. It is well known in the art that using the joint processing technique to equalizing the predistorted
signal at the receiver in a coordinated multiple-point system is to improve the perfomance of the receiver. The person skilled in the art
considering his common technology in combination based on DI would obviously arrive at the subject-matter of claim 9 without
exercising an inventive step. So the subject-matter of claim 9 does not involve an inventive step and does not meet the criteria set out
in PCT Article 33(3).

2.10 Claim 10 is dependent on claim 1.D1 discloses (see description paragraphs 69 -237) that the communicating entity can be a
base station or a mobile terminal. D1 discloses the appendant features of dependent claim 10, So the subject-matter of claim 10
does not involve an inventive step and does not meet the criteria set out in PCT Article 33(3).

2.11 Claim 11 is dependent on claim 1. D2 discloses that (see pages37-39, fig. 1) a communication system comprises a plutality of
receiver and a plurality of transmmitter, and the plurality of propagation paths are formed between the plurality of transmitters and the
plurality of recetvers, and the predistorting techniques can be used in the sysiem, Said features as described in D2 are providing the
same advantages that they can improve the perfomance of the system. Therefore it would be obvious for a person skilled in the art to
apply the teaching of D2 to DI. A person skilled in the art considering D2 in combination with the common knowledge based on D1
would obviously arrive at the subject-matter of claim 11 without exercising an inventive step. So the subject-matter of claim 11 does
not involve an inventive step and does not meet the criteria set out in PCT Article 33(3).

2.12'D1 discloses (see description paragraphs 69 -237)that the modification of focusing at the destination of an original
comimunicating entity (EC1) is requested by the destination communicating entity (EC2) for a following instant; the
original communicating entity (EC1) modifies the parameters according to the request of the destination communicating
entity. It is well known in the art that the transmitter transmits the signal and the receiver receives the transmitted signal in a
communication process, It is the common knowledge for a person skilled in the art that at the following instant disclosed in DI, the
original communicating entity (EC1) transmits the predistorted signal to the destination communicating entity (EC2) via
the propagation path. The person skilled in the art considering his common technology in combination based on D1 would obviously
arrive at the subject-matter of claim 12 without exercising an inventive step. So the subject-matter of claim 12 does not involve an
inventive step and does not meet the criteria set out m PCT Article 33(3).

2.13 Claim 13 is dependent on claim 12. It is well known in the art that an estimation of a delay, an estimation of a doppler frequency,
an estimation of a direction of arrival, an cstimation of a direction of depature, a complex amplitude of the propagationpath are
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comimon path parametcr information. The person skilled in the art considering his common technology in combination based on D1
would obviously arrive at the subject-matter of claim 13 without exercising an inventive step. So the subject-matter of claim 13 does
not involve an inventive step and does not meet the criteria set out in PCT Article 33(3),

2.14 Claim 14 is dependent on claim 12. It is well known in the art that an estimation of a polarization status of the propagation path is
common path parameter information. The person skilled in the art considering his common technology in combination based on D1
would obviously arrive at the subject-matter of claim 14 without exercising an inventive step. So the subject-matter of claim 14 does
not involve an inventive step and does not meet the criteria set out in PCT Article 33(3).

2.15 Claim 15 is dependent on clzim 12. It is well known in the art that the common estimation technique to obtain the path parameter
information includes a maximum likelihood estitnation algorthm, periodogram, correlatorgram, spectral-based methods, Bartlett
beamformers, Capon beamformers, subspace-based techniques, MUSIC, ESPRIT, approximation of the maximum-likelihood method
based on iterative schemes, SAGE, RIMAX, maximum-a-posteriori based methods, Evidence framework, Bayesian techniques,
tracking algorithms, the Kalman filtering techniques, enhanced Kalman filtering techniques, particle filtering techniques, and least
square error methods. The person skilled in the art considering his common technology in combination based on D1 would obviously
arrive at the subject-malter of claim 135 without exercising an inventive step. So the subject-matter of claim 15 does not involve an
inventive step and does not meet the criteria set out in PCT Article 33(3).

2.16 Claim 16 is dependent on claim 12. D1 discloses (see description paragraphs 69 -237)that the communication entitics are each
comprised of MIMO or SISO wireless communication system. The person skilled in the art considering his common technology
in combination based on D1 would obviously arrive at the subject-matter of claim 16 without exercising an inventive step. So the
subject-matter of claim 16 does not involve an inventive step and docs not meet the criteria set out in PCT Article 33(3).

2.17 Claim 17 is dependenl on claim 12. D1 discloses (see description paragraphs 69 -237)that the communication entities are each
comprised of MIMO or SISO wircless communication system. The person skilled in the art considering his common technology
in combination based on D1 would obviously arrive at the subject-matter of claim 17 without exercising an inventive step. So the
subject-matter of claim 17 does not involve an inventive step and does not meet the criteria set out in PCT Article 33(3).

2.18 Claim 18 is dependent on claim 12. It is well known in the art that using the system responses illustrates the states of the
difference systems in order to remove the impact of the systems. So it is the commeon knowledge for a person skilled in the art that a
systern response estimation of the first signal 1s transmitted from the receiver to the transmitler, and a second signal is predistorted at
the transmitter according to the system response estimation. The person skilled in the art considering his common technology in
combination based on D1 would obviously arrive at the subject-matter of claim 12 without exercising an inventive step. So the
subject-matter of claim 12 does not involve an inventive step and does not meet the criteria set out in PCT Article 33(3).

2.19 Claim 12 is dependent on claim 12. It is well known in the art that using the joint processing technique to equalizing the
predistorted signal at the receiver in a coordinated multiple-point systemn is to improve the perfomance of the receiver. The person
skilled in the art considering his common techmology in combination based on D1 would obviously arrive at the subject-matter of
claim 19 without exercising an inventive step. So the subject-matter of claim 19 does not involve an inventive step and does not meet
the criteria set out in PCT Article 33(3).

2.20 Claim 20 is dependent on claim 12.D1 discloses (see description paragraphs 69 -237)that the communicating entity can be a
basc stalion or a mobile terminal. D1 discloses the appendant features of dependent clairn 20. So the subject-matter of claim 20
does not invelve an inventive step and does not meet the criteria set out in PCT Arlicle 33(3).
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2.21 D1 discloses (see description paragraphs 69 -237) that the modification of focusing at the destination of an original
communicating entity (EC1) is requested by the destination communicating entity (EC2) for a following instant, the original
communicating entity (EC1) modifies the parameters according to the request of the destination communicating entity, The
communicating entity can be a base station or a mobile terminal; the executable instructions stored on the computer-readable storage
medium cen perform operations in the invention. It is well known in the art that the transmilter transmits the signal and the receiver
teccives the transmitted signal in a communication process. It is the common knowledge for a person skilled in the art that at the
following instant disclosed in D1, the original communicating entity (EC1) transmits the predistorted signal to the destination
compmnicating entity (EC2) via the propagation path and the original communicating entity (EC2) includes at least one transmitter and
a computing device to perform the communication process. The person skilled in the art considering his cornmon techunology in
combination bascd on D1 would obviously armrive at the subject-matter of claim 21 without exercising an inventive step. So the
subject-matter of claim 21 does not involve an inventive step and does not meet the criteria set outin PCT Article 33(3).

2.22 Claim 22 is dependent on ¢laim 21. It is well known in the art that an estimation of a delay, an estimation of a doppler frequency,
an estimation of a direction of amival, an estimation of a direction of depature, a complex amplitude of the propagationpath are
common path parameter information. The person skilled in the art considering his common technology in combination based on D1
would obviously arrive at the subject-matter of claim 22 without exercising an inventive step. So the subject-matter of claim 22 does
not involve an inventive step and does not meet the criteria set out in PCT Article 33(3).

2.23 Claim 23 is dependent on claim 21. It is well known in the art that an estimation of a polarization status of the propagation path is
common path parameter information. The person skilled in the art considering his common technology in combination based on D1
would obviously arrive at the subject-matter of claim 23 without exercising an inventive step. So the subject-matter of claim 23 does
not involve an inventive step and does not meet the criteria set out in PCT Article 33(3).

2.24 Claim 24 is dependent on claim 21. It is well known in the art that the common estimation technique to obtain the path parameter
information includes a maximum likelihood estimation algorthm, periodogram, correlatorgram, spectral-based methods, Bartlett
beamformers, Capon beamformers, subspace-based techniques, MUSIC, ESPRIT, approximation of the maximum-likelihood method
based on iterative schemes, SAGE, RiIMAX, maximum-a-posteriori based methods, Evidence framework, Bayesian techniques,
tracking algorithms, the Kalman filtering techniques, enhanced Kalman filtering techniques, particle filtering techniques, and least
square ertor methods, The person skilled in the art considering his corumon technology in combination based on D1 would obviounsly
arrive at the subject-matter of claim 24 without exercising an inventive step. So the subject-matter of claim 24 does not involve an
inventive step and does not meet the criteria set out in PCT Article 33(3).

2.25 Claim 25 is dependent on claim 21. D1 discloses (see description paragraphs 69 -237) that the communication entities are each
comprised of MIMO or SISO wireless communication system. The person skilled in the art considering his common technology
in combination based on D1 would obviously arrive at the subject-matter of claim 25 without exercising an inventive step. So the
subject-matter of claim 25 does not involve an inventive step and does not meet the criteria set out in PCT Article 33(3).

2.26 Claim 26 is dependent on claim 21. D1 discloses (see description paragraphs 69 -237) that the communication entities are each
comprised of MIMO or SISO wireless communication systemn. The person skilled in the ast considering his commeon technology
in combination based on D1 would obviously arrive at the subject-matter of claim 26 without excreising an inventive step. So the
subject-matter of claim 26 does not involve an inventive step and does not meet the criteria set out in PCT Article 33(3).

2.27 Claim 27 is dependent on claim 21. It 15 well known in the art that using the system responses illustrates the states of the
differentce systems in order to remove the nnpact of the systems. So it is the common knowledge for a person skilled in the art that a
system response estimation of the first signal is transmitted fiom the receiver to the transmitter, and a second signal is predistorted at
the transmitter according to the system response estimation. The person skilled in the art considering his common technology in
combination based on D1 would obviously artive at the subject-matter of claim 27 without exercising an inventive step. So the
subject-matter of claim 27 does not involve an inventive step and does not meet the criteria set out in PCT Article 33(3).

3. INDUSTRIAL APPLICABILITY

The inventions of claims 1-27 can be made or used industrially, so they are industrially applicable, meeting the provision of PCT
Article 33(4).
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is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

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

1.

The infarmation on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552} and the Privacy Act (5 U.S5.C. 552a). Records from this system of records may be disclesed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
hegotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of informatioh shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S5.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atemic Energy Act (42 U.S.C. 218(¢c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce)} directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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