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Privacy Act Statement

The Privacy Act of 1874 (P.L. 93-578} requires that you be given cerlain information iy cormection with
vour subirission of the aitached form relaled fo & patent application of patent. Accordingly, pursuant fo
the requirements of the Adl, please be advised that: {1) the general sutharity for the collection of this
information is 35 ULS.C. 20}, (2} furnishing of the information soliciied is voluntary, and {3) the
principal purpose for which the information is used by the UL.S. Patent and Trademark Office is to process
and/or examine your subniission related {o a patent apphication or patert. if you do not fumish the
requested irdormation, the U.S. Patent and Trademark Office may not be able 10 process andfor examine
your submtission, which may result in termination of procesdings or abandonmerd of the spplication or
axpiration of the patent.

The information provided by you in this form will ba subject o the folfowing routing uses:

1. The information on this form will be treated confidentially 1o the sxtent affowed undar the
Freedom of information Act (5 UL.8.C. 552} and the Privacy Act (5 U.8.C §52a). Records
from this system of records may be disclosed fo the Depariment of Justize to determine
whgther disclosure of these records is required by the Freedom of information Act,

A record fram this system of records may be disclosed, as 2 routine use, in the coursse of

presenting avidencs 1o a coun, magistrate, or adminisirative tibunal, including disclosures

o opposing counssl in the course of settlemant negotiations.

3. Avecord in this sysiem of records may be disclosed, as a routing use, io a Member of
Congress submitting & requast involving an individual, o whom the record panaing, when
the individua! has requestad assistance from the Member with reapect 1o the subject matier
of the record.

4. A regord inthis system of records may be disclossd, as & routine use, to a contractor of the
Agency having need for the information in order io perform a contract. Reciplents of
information shail be required 1o comply with the requirernants of the Privacy Act of 1874, as
amendsd, pursuant to 5 US.C. 852a{m}.

pa

5 Avecord related o an interrations! Application flad undler the Paterd Cooperation Trealy in
fris systermn of racords may be disclosed, as a roulineg use, 10 the international Burean of
the World Infelisctual Property Organization, pursuant to the Patent Cooperation Traaty,

8. Arecord in this system of records may be disciosed, as a routine use, 1o another federal

agenoy for purposes of National Securily roview (35 U.8.C. 181) and for review pursuant fo
the Atomic Bnergy Act {42 U.B.C. 218(ch

7. Avracord Fom this systam of records may be disclosed, as a rouling use, tothe
Administrator, General Services, or hisfher designee, during an inspection of records
conducted by GBA as part of that agency's responsibifity 1o recommend improvements in
records management practices and programs, under authority of 44 U 8.C. 2904 and 2808,
Such disclosure shall be made in accordance with the GSA regulations governing
inspection of records for this purpose, and any ofher relevant § e, GSA or Commerge)
divective. Such disclosure shall not be used o make determinalions abowt individuals,

& Avrecord from this system of records miay be disciosed, as a routine use, to the public after
either publication of the application pursuant to 35 UL.8.C. 122{b} or issuance of a patent
purstiant & 35 U.S €. 151, Futther, a record may be disclosed, subject to the fimitations of
37 CFR 1.14, a8 g rouline use, 1o the public if the record was filed i a0 application which
became abandoned or in which the proceerdings were terminaied and which application is
refmrenced by either a published applicadion, an application open to public inspection or an
issued patent.

9. Avecord from this system of records may be disclosed, as & routine use, 1o a Federal,
State, or focal law enforcement agenoy, if the USPTO becomes aware of a violstion or
notential violation of law or regulation.
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PTO/SB/M4 (11-08)
Approved for use through 09/30/2010. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no perscns are required to respend to a collection of informaticn unless it contains a valid OMB control number.

Attorney Docket Number | 10285

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Wireless Digital Audio Music System

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

Portions 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 ‘ (OlLegal Representative under 35 U.S.C. 117 ‘OPaﬂy of Interest under 35U.8.C. 118

Prefix| Given Name Middle Name Family Name Suffix
Mr. C. Earl Woolfork

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

City | Pasadena State/Province | CA ‘ Country of Residenceii ‘ us

Citizenship under 37 CFR 1.41{b} i us
Mailing Address of Applicant:

Address 1 PO Box 70848

Address 2

City Pasadena | State/Province CA
Postal Code ‘ 91107 | Countryi ‘ us

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 helow.
For further information see 37 CFR 1.33(a).

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

Customer Number 68533

Email Address melyman@lymanpatents.com | | Add Email | |Remove Email

Application Information:

Title of the Invention Wireless Digital Audio Music System

Attorney Docket Number| 1028.5 Small Entity Status Claimed

Application Type Nonprovisional

Subject Matter Utility

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

Suggested Technology Center (if any) 2614

Total Number of Drawing Sheets (if any) 3 Suggested Figure for Publication (if any) | 1
EFS Web2.2.2
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PTO/SB/M4 (11-08)

Approved for use through 09/30/2010. OMB 0651-0032

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

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

Attorney Docket Number | 10285

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Wireless Digital Audio Music System

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

Request 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 another 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 Pracfitioner ‘ (O Limited Recognition {37 CFR 11.9)
Customer Number 68533

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim 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
35U.8.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 | Patented
e I e I e
12570343 Continuation of 10648012 2008-07-12
Prior Application Status
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)
10648012 Continuation of 10027391 2003-08-26
Prior Application Status
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)
10027391 Continuation in part of abandoned 2001-12-21

Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button.

Add

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).

EFS Web222
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PTO/SB/M4 (11-08)

Approved for use through 09/30/2010. OMB 0651-0032

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

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

Attorney Docket Number | 10285

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Wireless Digital Audio Music System

| Remove |
Application Number Country i Parent Filing Date (YYYY-MM-DD}) Priority Claimed
(O Yes (8 No
Additional Foreigh Priority Data may be generated within this form by selecting the ~od

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.

Assignee 1
If the Assignee is an Organizaticn check here. ]
Prefix Given Name Middle Name Family Name Suffix

Mailing Address Information:

Address 1

Address 2

City State/Province
Country | Postal Code
Phone Number Fax Number
Email Address

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

button. Add

Signature:

A signature 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 |/Megan Lyman/ Date (YYYY-MM-DD)| 2010-11-05

First Name | Megan Last Name Lyman Registration Number | 57054

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 35U 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 TCO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

EFS Web222
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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 applicatich 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.S.C. 552)
and the Privacy Act (5 U.5.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.

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 negctiations.

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.5.C. 5562a(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.8.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. 2804 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.5.C. 151. Further, a record may be disclosed, subject tc 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.

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.

EFS Web222
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

Wireless Digital Audio Music System

First Named Inventor/Applicant Name:

C. Earl Woolfork

Filer:

Megan Elizabeth Lyman

Attorney Docket Number:

1028.5

Filed as Small Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Sullaj-s'l'g(tsa)l in
Basic Filing:
Utility filing Fee (Electronic filing) 4011 1 82 82
Utility Search Fee 2111 1 270 270
Utility Examination Fee 2311 1 110 110
Pages:
Claims:
Independent claims in excess of 3 2201 3 110 330

Miscellaneous-Filing:

Petition:
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Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 792

SONY Exhibit - 1002 - 0008



Electronic Acknowledgement Receipt

EFS ID: 8782755

Application Number: 12940747

International Application Number:

Confirmation Number: 8175
Title of Invention: Wireless Digital Audio Music System
First Named Inventor/Applicant Name: C. Earl Woolfork
Customer Number: 68533
Filer: Megan Elizabeth Lyman

Filer Authorized By:

Attorney Docket Number: 1028.5
Receipt Date: 05-NOV-2010
Filing Date:
Time Stamp: 17:14:11
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $792

RAM confirmation Number 3843

Deposit Account

Authorized User

File Listing:

Document . L. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
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43794
1 Claims Claims.pdf no 4
4959¢7hc17hehh2543h2666M358c3cea3
da3ch
Warnings:
Information:
67269
2 Specification SpecificationContof343.pdf no 7
27d78812b5fd73¢a7(fa90 c2ae6de3 7763
3e05
Warnings:
Information:
3282322
Drawings-only black and white line .
3 . Figures.pdf no 3
drawings
47492ad819103739204d7bb0a7cee33bb4 ]
6d66e
Warnings:
Information:
874562
4 QOath or Declaration filed DeclarationSigned.pdf no 2
1b64a296c57c32¢148972a01088e3f1051¢
276a8
Warnings:
Information:
834338
5 Power of Attorney POASigned.pdf no 2
39fbbd4abcd9610b8361¢3cec2dc906a703)
27708
Warnings:
Information:
1364824
6 Application Data Sheet ADS.pdf no 4
141¢cc4a41f3382515¢8h370fbbS 1 19a0bf9|
303d
Warnings:
Information:
36190
7 Fee Worksheet (PTO-875) fee-info.pdf no 2
54d3ea33ce5cd4210490e4472e972538633
Warnings:
Information:
Total Files Size (in bytes):l 6503299
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Continuation of Appl. No.: 12/570,343
Atty. Docket No.: 1028.5

CLAIMS

I claim:
1. A wireless digital audio headphone comprising:

a portable digital audio headphone receiver configured to receive a unique
user code bit sequence and a original audio signal representation in the form of
packets, said portable digital audio headphone receiver comprising:

a direct conversion module configured to capture said packets
embedded in the received spread spectrum signal;

a digital demodulator configured for independent CDMA
communication operation;

a decoder operative to decode reduced intersymbol interference
coding of original audio signal representation;

a digital-to-analog converter (DAC) generating an audio output of said
original audio signal representation; and

a module adapted to reproduce said generated audio output in

response to the unique user code bit sequence being recognized.

2. A wireless digital audio headphone for receipt of a unique user code and a
digital audio music representation signal in the form of a packet, said wireless
digital audio headphone comprising:

a digital audio receiver, capable of mobile operation, configured for direct
digital wireless communication with a mobile digital audio transmitter;

a direct conversion module configured to capture packets embedded in the
received spread spectrum signal, the captured packets corresponding to the unique
user code;

a digital demodulator module configured for independent code division
multiple access (CDMA) communication operation;

a decoder operative to decode the applied reduced intersymbol interference

coding of said audio music representation signal; and
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Continuation of Appl. No.: 12/570,343
Atty. Docket No.: 1028.5

a digital-to-analog converter (DAC) generating an audio output of said digital
audio music representation signal; and a module adapted to reproduce said
generated audio output, in response to the unique user code bit sequence is being

recognized.

3. A wireless digital audio transmitter operatively coupled to a portable audio
source and configured to transmit a unique user code and an original audio signal
representation in the form of packets, wherein said digital audio transmitter
coupled to said audio source, and configured to be communicable with a mobile
receiver, is capable of being moved in any direction during operation, said wireless
digital audio transmitter comprising:

an encoder operative to encode said original audio signal representation to
reduce intersymbol interference;

a channel encoder to reduce transmission errors; and

a digital modulator module configured for independent code division

multiple access (CDMA) communication operation.

4. A wireless digital audio receiver, capable of mobile operation, configured to
receive a unique user code and a original audio signal representation in the form of
packets, the wireless digital audio receiver further configured to be communicable
with a mobile digital audio transmitter, said wireless digital audio receiver
comprising;:

a direct conversion module configured to capture packets embedded in the
received spread spectrum signal, the captured packets corresponding to the unique
user code;

a digital demodulator configured for independent CDMA communication
operation;

a decoder operative to decode reduced intersymbol interference coding of
said original audio signal representation;

a digital-to-analog converter (DAC) generating an audio output of said

original audio signal representation; and
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Continuation of Appl. No.: 12/570,343
Atty. Docket No.: 1028.5

a module adapted to reproduce said generated audio output, said audio
having been wirelessly transmitted from a portable audio source virtually free from
interference from device transmitted signals operating in the digital wireless audio

receiver spectrum.

5. A wireless digital audio transmitter operatively coupled to a portable audio
source and configured to transmit a unique user code and an original audio signal
representation in the form of packets, wherein said digital audio transmitter
coupled to said audio source, and configured to be communicable with a mobile
receiver, is capable of being moved in any direction during operation, said wireless
digital audio transmitter comprising:

an encoder operative to encode said original audio signal representation to
reduce intersymbol interference;

an interleaver to reduce transmission errors; and

a digital modulator module configured for CDMA communication; independent
code division multiple access (CDMA) communication operation and utilizing
differential phase shift keying (DPSK) to modulate said original audio signal

representation.

6. A wireless digital audio receiver, capable of mobile operation, configured to
receive a unique user code and a original audio signal representation in the form of
packets, the wireless digital audio receiver further configured to be communicable
with a mobile digital audio transmitter, said wireless digital audio receiver
comprising;:

a direct conversion module configured to capture packets embedded in the
received spread spectrum signal, the captured packets corresponding to the unique
user code;

a digital demodulator configured for independent CDMA communication
operation;

an de-interleaver generating a corresponding digital output;
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Continuation of Appl. No.: 12/570,343
Atty. Docket No.: 1028.5

a decoder operative to decode reduced intersymbol interference coding of said
original audio signal representation;

a digital-to-analog converter (DAC) generating an audio output of said original
audio signal representation; and

a module adapted to reproduce said generated audio output, said audio having
been wirelessly transmitted from a portable audio source virtually free from
interference from device transmitted signals operating in the digital wireless audio

receiver spectrum.
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Continuation from Appl. No. 12/570,343
Atty. Docket No. 1028.5

WIRELESS DIGITAL AUDIO MUSIC SYSTEM

This continuation application claims the benefit of U.S. Patent Application No.
12//570,343, which claimed the benefit of U.S. Patent Application Serial No. 12/144,729
filed July 12, 2008, now U.S. Patent No. 7,684,885, which claimed benefit of U.S. Patent
Application Serial No. 10/648,012 filed August 26, 2003, now U.S. Patent No. 7,412,294,
which claimed benefit from U.S. Patent Application Serial No. 10/027,391, filed
December 21, 2001, for “Wireless Digital Audio System,” published under US
2003/0118196 Al on June 26, 2003, now abandoned, both of which are incorporated

herein in their entirety by reference.
BACKGROUND OF THE INVENTION

[0001] This invention relates to audio player devices and more particularly to systems
that include headphone listening devices. The new audio system uses an existing
headphone jack (i.c., this is the standard analog headphone jack that connects to wired
headphones) of a music audio player (i.e., portable CD player, portable cassette player,
portable A.M./F.M. radio, laptop/desktop computer, portable MP3 player, and the like) to
connect a battery powered transmitter for wireless transmission of a signal to a set of

battery powered receiving headphones.

[0002] Use of audio headphones with audio player devices such as portable CD players,
portable cassette players, portable A.M./F.M. radios, laptop/desktop computers, portable
MP3 players and the like have been in use for many years. These systems incorporate an
audio source having an analog headphone jack to which headphones may be connected

by wire.

[0003] There are also known wireless headphones that may receive A.M. and F.M. radio
transmissions. However, they do not allow use of a simple plug in (i.e., plug in to the
existing analog audio headphone jack) battery powered transmitter for connection to any
music audio player device jack, such as the above mentioned music audio player devices,
for coded wireless transmission and reception by headphones of audio music for private
listening without interference where multiple users occupying the same space are

operating wireless transmission devices. Existing audio systems make use of electrical
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wire connections between the audio source and the headphones to accomplish private

listening to multiple users.

[0004] There is a need for a battery powered simple connection system for existing music
audio player devices (i.e., the previously mentioned music devices), to allow coded
digital wireless transmission (using a battery powered transmitter) to a headphone
receiver (using a battery powered receiver headphones) that accomplishes private

listening to multiple users occupying the same space without the use of wires.

SUMMARY OF THE INVENTION

[0005] The present invention is generally directed to a wireless digital audio system for
coded digital transmission of an audio signal from any audio player with an analog
headphonc jack to a rceciver headphone located away from the audio player. Fuzzy logic
technology may be utilized by the system to enhance bit detection. A battery-powered
digital transmitter may include a headphone plug in communication with any suitable
music audio source. For reception, a battery-powered headphone receiver may use
embedded fuzzy logic to enhance user code bit detection. Fuzzy logic detection may be
used to enhance user code bit detection during decoding of the transmitted audio signal.
The wireless digital audio music system provides private listening without interference
from other users or wireless devices and without the use of conventional cable

connections.

[0006] These and other features, aspects and advantages of the present invention will
become better understood with reference to the following drawings, description and

claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Some aspects of the present invention are generally shown by way of reference to

the accompanying drawings in which:
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Figure 1 schematically illustrates a wireless digital audio system in accordance

with the present invention;

Figure 2 is a block diagram of an audio transmitter portion of the wireless digital

audio system of Fig. 1.;

Figure 3 is a block diagram of an audio receiver portion of the wireless digital

audio system of Fig. 1; and

Figurc 4 is an cxcmplary graph showing the utilization of an cmbedded fuzzy

logic coding algorithm according to one embodiment of the present invention.

DETAILED DESCRIPTION

[0008] The following detailed description is the best currently contemplated modes for
carrying out the invention. The description is not to be taken in a limiting sense, but is

made merely for the purpose of illustrating the general principles of the invention.

[0009] Referring to Figures 1 through 3, a wireless digital audio music system 10 may
include a battery powered transmitter 20 connected to a portable music audio player or
music audio source 80. The battery powered wireless digital audio music transmitter 20
utilizes an analog to digital converter or ADC 32 and may be connected to the music
audio source 80 analog headphone jack 82 using a headphone plug 22. The battery
powered transmitter 20 may have a transmitting antenna 24 that may be omni-directional
for transmitting a spread spectrum modulated signal to a receiving antenna 52 of a battery
powecred headphone recciver 50. The battery powered receiver 50 may have headphone
speakers 75 in headphones 55 for listening to the spread spectrum demodulated and
decoded communication signal. In the headphone receiver 50, fuzzy logic detection may
be used to optimize reception of the received user code. The transmitter 20 may digitize
the audio signal using ADC 32. The digitized signal may be processed downstream by an
encoder 36. After digital conversion, the digital signal may be processed by a digital low
pass filter. To reduce the cffects of channcl noisc, the battery powered transmitter 20

may use a channel encoder 38. A modulator 42 modulates the digital signal to be

SONY Exhibit - 1002 - 0018



Continuation from Appl. No. 12/570,343
Atty. Docket No. 1028.5

transmitted. For further noise immunity, a spread spectrum DPSK (differential phase
shift key) transmitter or module 48, is utilized. The battery powered transmitter 20 may
contain a code generator 44 that may be used to create a unique user code. The unique
user code generated is specifically associated with one wireless digital audio system user,
and it is the only code recognized by the battery powcered headphone recciver 50 operated
by a particular user. The radio frequency (RF) spectrum utilized (as taken from the
Industrial, Scientific and Medical (ISM) band) may be approximately 2.4 GHz. The
power radiated by the transmitter adheres to the ISM standard.

[0010] Particularly, the received spread spectrum signal may be communicated to a 2.4
GHz dircct conversion reeciver or module 56. Referring to Figures 1 through 4, the
spread spectrum modulated signal from transmit antenna 24 may be received by receiving
antenna 52 and then processed by spread spectrum direct conversion receiver or module
56 with a receiver code generator 60 that contains the same transmitted unique code, in
the battery powered receiver 50 headphones. The transmitted signal from antenna 24
may be received by receiving antenna 52 and communicated to a wideband bandpass
filter (BPF). The battery powered receiver 50 may utilize embedded fuzzy logic 61 (as
graphically depicted in Figures 1, 4) to optimize the bit detection of the received user
code. The down converted output signal of direct conversion receiver or module 56 may
be summed by receiver summing element 58 with a receiver code generator 60 signal.
The receiver code generator 60 may contain the same unique wireless transmission of a
signal code word that was transmitted by audio transmitter 20 specific to a particular
user. Other code words from wireless digital audio systems 10 may appear as noise to
audio receiver 50. This may also be true for other device transmitted wireless signals
operating in the wireless digital audio spectrum of digital audio system 10. This code
division multiple access (CDMA) may be used to provide each user independent audible
enjoyment. The resulting summed digital signal from receiving summary element 58 and
direct conversion receiver or module 56 may be processed by a 64-Ary demodulator 62 to
demodulate the signal elements modulated in the audio transmitter 20. A block de-
interleaver 64 may then decode the bits of the digital signal encoded in the block

interleaver 40. Following such, a Viterbi decoder 66 may be used to decode the bits
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encoded by the channel encoder 38 in audio transmitter 20. A source decoder 68 may

further decode the coding applied by encoder 36.

[0011] Each receiver headphone 50 user may be able to listen (privately) to high fidelity
audio music, using any of the audio devices listed previously, without the use of wires,
and without interference from any other receiver headphone 50 user, even when operated
within a shared space. The fuzzy logic detection technique 61 used in the receiver 50
could provide greater user separation through optimizing code division in the headphone

receiver.

[0012] The battery powered transmitter 20 sends the audio music information to the
battery powered receiver 50 in digital packet format. These packets may flow to create a

digital bit stream rate less than or equal to 1.0 Mbps.

[0013] The user code bits in each packet may be received and detected by a fuzzy logic
detection sub-system 61 (as an option) embedded in the headphone receiver 50 to
optimize audio receiver performance. For each consecutive packet received, the fuzzy
logic detection sub-system 61 may compute a conditional density with respect to the
context and fuzziness of the user code vector, i.e., the received code bits in each packet.
Fuzziness may describe the ambiguity of the high (1)/low (0 or -1) event in the received
user code within the packet. The fuzzy logic detection sub-system 61 may measure the
degree to which a high/low bit occurs in the user code vector, which produces a low
probability of bit crror in the presence of noisc. The fuzzy logic detection sub-system 61
may use a set of if-then rules to map the user code bit inputs to validation outputs. These

rules may be developed as if-then statements.

[0014] Fuzzy logic detection sub-system 61 in battery-powered headphone receiver 50
utilizes the if-then fuzzy set to map the received user code bits into two values: a low (0
or -1) and a high (1). Thus, as the user code bits are received, the “if” rules map the
signal bit energy to the fuzzy set low value to some degree and to the fuzzy set high value
to some degree. Figure 4 graphically shows that x-value -1 equals the maximum low bit
energy representation and x-value 1 equals the maximum high bit energy representation.

Due to additive noise, the user code bit energy may have some membership to a low and
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high as represented in Figure 4. The if-part fuzzy set may determine if each bit in the
user code, for every received packet, has a greater membership to a high bit
representation or a low bit representation. The more a user code bit energy fits into the
high or low representation, the closer its subsethood, i.¢., a measure of the membership

degree to which a set may be a subset of another set, may be to one.

[0015] The if-then rule parts that make up the fuzzy logic detection sub-system 61 must
be followed by a defuzzifying operation. This operation reduces the aforementioned
fuzzy set to a bit energy representation (i.e., -1 or 1) that is received by the transmitted
packet. Fuzzy logic detection sub-system 61 may be used in battery-powered headphone

receiver 50 to enhance overall system performance.

[0016] The next step may process the digital signal to return the signal to analog or base
band format for use in powering speaker(s) 75. A digital-to-analog converter 70 (DAC)
may be used to transform the digital signal to an analog audio signal. An analog low pass
filter 72 may be used to filter the analog audio music signal to pass a signal in the
approximate 20 Hz to 20 kHz frequency range and filter other frequencies. The analog
audio music signal may then be processed by a power amplifier 74 that may be optimized
for powering headphone speakers 75 to provide a high quality, low distortion audio music
for audible enjoyment by a user wearing headphones 55. A person skilled in the art
would appreciate that some of the embodiments described hereinabove are merely
illustrative of the general principles of the present invention. Other modifications or
variations may bc cmployced that arc within the scope of the invention. Thus, by way of
example, but not of limitation, alternative configurations may be utilized in accordance
with the teachings herein. Accordingly, the drawings and description are illustrative and

not meant to be a limitation thereof.

[0017] Moreover, all terms should be interpreted in the broadest possible manner
consistent with the context. In particular, the terms “compriscs” and “comprising” should
be interpreted as referring to elements, components, or steps in a non-exclusive manner,
indicating that the referenced elements, components, or steps may be present, or utilized,
or combined with other elements, components, or steps that are not expressly referenced.

Thus, it is intended that the invention cover all embodiments and variations thereof as
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long as such embodiments and variations come within the scope of the appended claims

and their equivalents.

ABSTRACT

[0018] A wireless digital audio system includes a portable audio source with a digital
audio transmitter operatively coupled thereto and an audio receiver operatively coupled
to a hcadphone sct. The audio recciver is configured for digital wircless communication
with the audio transmitter. The digital audio receiver utilizes fuzzy logic to optimize
digital signal processing. Each of the digital audio transmitter and receiver is configured
for code division multiple access (CDMA) communication. The wireless digital audio
system allows private audio enjoyment without interference from other users of

independent wireless digital transmitters and receivers sharing the same space.
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- FEE ($) FEE ($)
= AMENDMENT PAID FOR
i
Total ) OR
= R . = =
g Jercer 1160) Minus X X
Independent . =
w » e = -
s |37 crr 1.16m) Minus X or | X
< Application Size Fee (37 CFR 1.16(s})) .
FIRST PRESENTAYION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())) N/A OR N/A
TOTAL OR TOTAL
ADD'T FEE : ADD'T FEE
* If the entry in column 1 is less than the entry in column 2, write *0” in column 3.
** If the “Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter *20".
*** If the "Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter *3".
The “Highest Number Previously Paid For” (Total or Independent) is the highest number tound in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. 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. Paten
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

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

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

PC. Box 1430

Alexandria, Virginia 22313-1450

WWW.USpLO 20V

APPLICATION FILING or GRP ART
| NUMBER | 371(c) DATE UNIT | FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAL\/ISIIND CLAIMSl
12/940,747 11/05/2010 2614 792 1028.5 6 6
CONFIRMATION NO. 8175
68533 FILING RECEIPT
MEGAN LYMAN
1816 SILVER MIST CT. LT )
000000044539397

RALEIGH, NC 27613
Date Mailed: 11/19/2010

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
C. Earl Woolfork, Pasadena, CA;
Power of Attorney: The patent practitioners associated with Customer Number 68533

Domestic Priority data as claimed by applicant
This application is a CON of 12/570,343 09/30/2009
which is a CON of 10/648,012 08/26/2003 PAT 7,412,294 *
which is a CON of 10/027,391 12/21/2001 ABN *
(*)Data provided by applicant is not consistent with PTO records.

Foreign Applications

If Required, Foreign Filing License Granted: 11/17/2010

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 12/940,747

Projected Publication Date: 02/24/2011
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
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Title

Wireless Digital Audio Music System
Preliminary Class

381

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
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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
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).

page 3 of 3

SONY Exhibit - 1002 - 0033



N AN ,,"%"

UNITED STATES PATENT AND TRADEMARK OFFICE

TNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: C: MTSSIONER FOR PATENTS
P ox 1450
Alexandria, Virginia 22313-1450
WWW,USPLO g0V
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
12/940,747 11/05/2010 C. Earl Woolfork 1028.5
CONFIRMATION NO. 8175
68533 POA ACCEPTANCE LETTER

MEGAN LYMAN

1816 SILVER MIST CT. UG R, LAV A
000000044539152

RALEIGH, NC 27613
Date Mailed: 11/19/2010

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 11/05/2010.

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

/sgorems/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1

SONY Exhibit - 1002 - 0034



R
%

UNITED STATES PATENT AND TRADEMARK OFFICE

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

PC. Box 1430

Alexandria, Virginia 22313-1450

WWW.USpLO 20V

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
12/940,747 11/05/2010 C. Earl Woolfork 1028.5
CONFIRMATION NO. 8175
68533 PUBLICATION NOTICE
MEGAN LYMAN
1816 SILVER MIST CT. UG R, LT AN
RALEIGH, NC 27613 000000046167963

Title:Wireless Digital Audio Music System

Publication No.US-2011-0044466-A1
Publication Date:02/24/2011

NOTICE OF PUBLICATION OF APPLICATION

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/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http:/pair.uspto.gov/. Prior to

publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1

SONY Exhibit - 1002 - 0035



Doc code: IDS PTO/SB/08a (01-10)

. . . . Approved for use through G7/31/2012. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persens are required to respend to a collection of informaticn unless it contains a valid CMB contrel number.

Application Number 12940747
Filing Date 2010-11-05

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ‘ C. Earl Woolfork

Art Unit ‘ 2614

Examiner Name ‘ Andrew Flanders

Attorney Docket Number ‘ 1028.5

U.S.PATENTS | Remove |
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns,Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code? of cited Document -
Figures Appear
1 6728585 2004-04-27 Neoh
2 7409064 2008-08-05 Watanuki
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS |Remove|
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document -
Figures Appear
1

If you wish to add additional U.S. Published Application citation information please click the Add button.l Add |

FOREIGN PATENT DOCUMENTS w
Name of Patentee or Pages,Columns Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No [Number3 Code? j Code4| Date PP Passages or Relevant
Document .
Figures Appear
1 []

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add |

NON-PATENT LITERATURE DOCUMENTS |Remove|

EFS Web 2.1.17

SONY Exhibit - 1002 - 0036



Application Number 12940747

Filing Date 2010-11-05
INFORMATION DISCLOSURE First Named Inventor ‘ C. Earl Woolfork
STATEMENT BY APPLICANT At U
L nit ‘ 2614
( Not for submission under 37 CFR 1.99)
Examiner Name ‘ Andrew Flanders

Attorney Docket Number ‘ 1028.5

Examiner| Cite

Initials™ | No publisher, city and/or country where published.

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS

Authors: ISHIGURO, TAKAHASHI, YOSHIDA, MIYAJIMA

Date: November 1897

Title: Single-Chip Transceiver LSl For Spread Spectrum Communication With Smart Synchronization Technigue D

CONSUMER ELECTRONICS, VOLUME 43, ISSUE 4, PAGE(S) 1331, ISSN 0098-3063

If you wish to add additional non-patent literature document citation information please click the Add button| Add |

EXAMINER SIGNATURE

Examiner Signature Date Considered ‘

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 801.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ° Applicant is to place a check mark here if]

English language translation is attached.

EFS Web 2.1.17
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Application Number 12940747
Filing Date 2010-11-05

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ‘ C. Earl Woolfork
Art Unit ‘ 2614

Examiner Name ‘ Andrew Flanders
Attorney Docket Number ‘ 1028.5

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
[ ] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e}(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

any individual designated in 37 CFR 1.56(c} more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e}(2).

[ ] See attached certification statement.
[] The fee setforth in 37 CFR 1.17 (p) has been submitted herewith.

[] A certification statement is not submitted herewith.

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

Signature /Megan Lyman/ Date (YYYY-MM-DD) 2011-03-03

Name/Print Megan Lyman Registration Number 57054

This collection of information is required by 37 CFR 1.97 and 1.98. 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. Cenfidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 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: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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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 informaticn 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 the Freedom of Information Act requires disclosure of these record s.

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, tc 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, tc a contractor of the Agenhcy having need for
the information in crder 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 cpen to public inspections 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.
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Electronic Patent Application Fee Transmittal

Application Number: 12940747

Filing Date: 05-Nov-2010

Title of Invention: Wireless Digital Audio Music System
First Named Inventor/Applicant Name: C. Earl Woolfork

Filer: Megan Elizabeth Lyman

Attorney Docket Number: 1028.5

Filed as Small Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Sullaj-s'l'g(tsa)l in
Basic Filing:
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Miscellaneous:
Submission- Information Disclosure Stmt 1806 1 180 180
Total in USD ($) 180
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Electronic Acknowledgement Receipt

EFS ID: 9582401
Application Number: 12940747
International Application Number:
Confirmation Number: 8175

Title of Invention:

Wireless Digital Audio Music System

First Named Inventor/Applicant Name:

C. Earl Woolfork

Customer Number:

68533

Filer:

Megan Elizabeth Lyman

Filer Authorized By:

Attorney Docket Number: 1028.5
Receipt Date: 03-MAR-2011
Filing Date: 05-NOV-2010
Time Stamp: 17:26:38

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $180

RAM confirmation Number 4122

Deposit Account 504576

Authorized User

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

Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)
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File Listing:

Document ... . File Size(Bytes)/ Multi Pages
Document Description File Name f . .
Number Message Digest | Part/.zip| (if appl.)
2444668
1 NPL Documents IshiguroReference.pdf no 9
808cd8407a12¢3daa5ec! bdb9c229512f3d|
d49a

Warnings:

Information:
766174

Information Disclosure Statement (IDS)
2 Filed (5B/08) IDSsub030311.pdf no 4

d38c6b0dd2335d20711bf2d0c897ccB84100)
abdla

Warnings:
Information:
29918
3 Fee Worksheet (PTO-875) fee-info.pdf no 2
29h090cddad5c966eh833cee3d14663127fa
ald2
Warnings:
Information:
Total Files Size (in bytes):l 3240760

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

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Application No. 12/940,747
Attorney Docket No. 1028.5

7. (New) A wireless digital audio headphone for receipt of a unique user code and a
digital audio representation signal in a packet format, the unique user code configured to spread
the said signal spectrum and further configured for independent communication operation, said

wireless digital audio headphone comprising;:

a digital audio receiver, capable of mobile operation, configured for direct digital wireless
communication with a mobile digital audio transmitter, wherein said mobile digital audio

transmitter is operatively coupled to a portable audio player;

a direct conversion module configured to capture the packets embedded in the received

spread spectrum signal, the captured packets corresponding to the unique user code;

a decoder operative to decode the applied reduced intersymbol interference coding of said

audio representation signal; and

a digital-to—analog converter gencrating an audio output of said digital audio
representation signal; and a module adapted to reproduce said generated audio output, in
response to the unique user code bit sequence being recognized; said audio output being virtually
free from interference from device transmitted signals operating in the digital wireless audio

receiver spectrum.

8. (New) A wireless digital audio receiver, capable of mobile operation, configured to
receive a unique user code and an original audio signal representation in the form of packets, the
unique user code configured to spread the said signal spectrum and further configured for
independent communication operation, the wircless digital audio receiver further configured to
be directly communicable with a mobile digital audio transmitter, wherein said mobile digital
audio transmitter is operatively coupled to a portable audio player, said wireless digital audio

receiver comprising:

a direct conversion module configured to capture packets embedded in the received

spread spectrum signal, the captured packets corresponding to the unique user code;
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Application No. 12/940,747
Attorney Docket No. 1028.5

a decoder operative to decode applied reduced intersymbol interference coding of said

original audio signal representation ; and

a digital-to-analog converter generating an audio output of said original audio signal

representation;

and a module adapted to reproduce said generated audio output, in response to the unique
user code being recognized; said audio output being virtually free from interference from device

transmitted signals operating in the digital wireless audio receiver spectrum.

9. (New) A wireless digital audio transmitter operatively coupled to a portable audio
player and configured to transmit a unique user code and an original audio signal representation
in the form of packets, wherein said digital audio transmitter coupled to said audio player, and
configured to be dircetly communicable with a wircless mobile recciver and capable of being

moved in any direction during operation, said wireless digital audio transmitter comprising:

an encoder operative to encode said original audio signal representation to reduce

intersymbol interference;

a digital modulator modulc configured for independent code division multiple access

(CDMA) communication operation.

10.  (New) A portable wireless digital audio system for digital transmission of an
original audio signal representation from a portable audio player to a portable digital audio
headphone receiver, said portable wireless digital audio system comprising:

a digital audio transmitter operatively coupled to said portable audio player and
transmitting a unique user code bit sequence with said original audio signal representation
in packet format, wherein said digital audio transmitter operatively coupled to said audio
player is capable of mobile operation, said digital audio transmitter comprising:

a encoder operative to encode said original audio signal representation to reduce

intersymbol interference;
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a digital modulator module configured for independent CDMA communication
operation;

said digital audio transmitter configured for direct digital wireless communication
with said portable digital audio headphone receiver, said portable digital audio headphone
receiver comprising:

a direct conversion module configured to capture packets embedded in the received
spread spectrum signal, the captured packets corresponding to the unique user code bit
sequence;

a digital demodulator configured for independent CDMA communication operation;

a decoder operative to decode the applied reduced intersymbol interference coding
of said original audio signal representation;

a digital-to-analog converter (DAC) generating an audio output of said original audio
signal representation; and

a module adapted to reproduce said generated audio output, said audio having been
wirelessly transmitted from said portable audio source and reproduced virtually free from

interference.

11.  (New) A portable wireless digital audio system for digital transmission of an
original audio signal representation from a portable audio player to a digital audio receiver,
said portable wireless digital audio system comprising:

a digital audio transmitter operatively coupled to said audio player and
transmitting a unique user code with said original audio signal representation in packet
format, wherein said digital audio transmitter coupled to said audio player is capable of

being moved in any direction during operation, said digital audio transmitter comprising:

an encoder operative to encode said original audio signal representation to

reduce intersymbol interference;

a digital modulator module configured for independent code division multiple
access (CDMA) communication operation and utilizing differential phase shift keying

(DPSK) to modulate said original audio signal representation;

SONY Exhibit - 1002 - 0046



Application No. 12/940,747
Attorney Docket No. 1028.5

said digital audio receiver capable of being moved in any direction during
operation and in direct wireless communication with said digital audio transmitter, said

digital audio receiver comprising:

a direct conversion module configured to capture packets embedded in the
received spread spectrum signal, the captured packets corresponding to the unique user

code;

a digital demodulator configured for independent CDMA communication

operation;

a decoder operative to decode the applied reduced inter-symbol interference

coding of said original audio signal representation;

a digital-to-analog converter generating an audio output of said original audio

signal representation; and

a module adapted to reproduce said generated audio output, said audio having been

wirelessly transmitted from said audio source virtually free from interference.

12. (New) A wireless digital audio receiver, capable of mobile operation, configured to
receive a unique user code and a original audio signal representation in the form of
packets, the wireless digital audio receiver further configured to be communicable with a

mobile digital audio transmitter, said wireless digital audio receiver comprising:

a direct conversion module configured to capture packets embedded in the received
spread spectrum signal, the captured packets corresponding to the unique user code;

a digital demodulator configured for independent code division multiple access
communication operation;

a decoder operative to decode reduced intersymbol interference coding of said
original audio signal representation;

a digital-to-analog converter (DAC) generating an audio output of said original audio

signal representation; and
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a module adapted to reproduce said generated audio output, said audio having been
wirelessly transmitted from a portable audio player virtually free from interference from

device transmitted signals operating in the digital wireless audio receiver spectrum.
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1)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.
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1] Certified copies of the priority documents have been received.
2.0 Certified copies of the priority documents have been received in Application No.
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.
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DETAILED ACTION
Claim Rejections - 35 USC § 103
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

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

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148
USPQ 459 (1966), that are applied for establishing a background for determining
obviousness under 35 U.S.C. 103(a) are summarized as follows:

Determining the scope and contents of the prior art.
Ascertaining the differences between the prior art and the claims at issue.
Resolving the level of ordinary skill in the pertinent art.

Considering objective evidence present in the application indicating
obviousness or nonobviousness.

rLOPO =~

Claims 1 — 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Altstatt (U.S. Patent 5,771,441) in view of Li (U.S. Patent 6,781,977) and in further view

of Lindemann (U.S. Patent Application Publication 2004/0223622).

Regarding Claim 1, Alistatt discloses:

A wireless audio headphone (Fig. 1) comprising:

a portable audio headphone receiver (20) configured to receive an original audio
signal (communication from 14 to 41) said portable digital audio headphone receiver
comprising:

Altstatt fails to explicitly disclose:
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the system as a digital system,

the receiver configured to receive a unique user code bit sequence and a original
audio signal representation in the form of packets,

a direct conversion module configured to capture said packets embedded in the
received spread spectrum signal;

a digital demodulator configured for independent CDMA communication
operation;

a decoder operative to decode reduced intersymbol interference coding of
original audio signal representation;

a digital-to-analog converter (DAC) generating an audio output of said original
audio signal representation; and

a module adapted to reproduce said generated audio output in response to the
unique user code bit sequence being recognized.

However, digital CDOMA transmissions of audio sources to headphones in devices
was notoriously well known in the art. For Example, Li teaches a system providing
CDMA communication of digital audio to headphone devices; col. 3 lines 20 — 33.

Replacing the FM transmitter/receiver implementation of Alstatt to use the digital
CDMA communication discloses:

the system as a digital system (i.e. digital audio; col. 2 lines 48 — 51); also A/D
conversion; col. 3 line 7);

the receiver configured to receive a unique user code bit sequence (inherent in

CDMA communication; see attached definition of CDMA) and a original audio signal
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representation in the form of packets, (packet form met by the G.729 encoding
implementation, see col. 4 lines 25 - 33),

a direct conversion module configured to capture said packets embedded in the
received spread spectrum signal (201 and 202 to prepare for despreading);

a digital demodulator configured for independent CDMA communication
operation (202);

a decoder operative to decode coding of original audio signal representation
(206);

a digital-to-analog converter (DAC) generating an audio output of said original
audio signal representation (D/A portion of 204, signals are input to 204 as digital and
then output as analog to post processor-205); and

a module adapted to reproduce said generated audio output in response to the
unique user code bit sequence being recognized (portion 202 of receiving unit 200 that
matches the inherent code in CDMA to initiate de-spreading, i.e. each channel in CDMA
corresponds to a different random sequence, this sequence must be received and
recognized by receiving unit 200 in order for the device to operate).

It would have been obvious to one of ordinary skill in the art at the time the
invention was made to apply the digital CDMA wireless communication of Li to replace
the FM modulation communication as taught by Alstatt. Li clearly teaches the device for
use in portable implementations such as music and headphone audio reproductions. Li
also teaches the outputs/inputs as standard audio jacks. Furthermore, doing so would

be simple substitution of one known element (i.e. digital CDMA transmitter/receiver) for
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another (i.e. analog FM transmitter) to obtain predictable results (i.e. Alstatt w/ a digital
transmitter). Additionally, Li discloses a number of advantages of using digital
communication in col. 6.

The combination of Altstatt in view of Li fails to explicitly disclose that the decoder
is operative to decode reduced intersymbol interference coding of original audio signal
representation.

However, reducing intersymbol interference in audio coding for CDMA
transmission is notoriously well known in the art.

Lindemann discloses a device that transmits digital audio between a stereo
system and a speaker using CDMA. Lindemann also includes that the transmission
stream is created using a Seed-Solomon encoding and interleaver and a corresponding
decoder in the decoder; Figs. 6 and 8.

Applying these teachings to the encoding of the combination discloses:

disclose that the decoder is operative to decode reduced intersymbol
interference coding of original audio signal representation (Fig. 8 element 802 which is a
Reed Solomon decoder and Interleaver; it is known in the art to configure Reed
Solomon decoding/interleaving to reduce ISI as is shown by Roberts 6,418,558.
Reducing ISl is a desirable feature to any digital transmission).

It would have been obvious to one of ordinary skill in the art at the time the
invention was made to include the reed Solomon encoder/decoder in the combinations
channel encoding. Doing so would have been nothing more than applying a known

technique to a known device ready for improvement to yield predictable results as:
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1) the prior art contained a base device in the combination’s wireless CDMA
headphone set that, when including intersymbol interference reduction, can be seen as
in improvement;

2) the prior art contained a known technique (i.e. Reed Solomon
encoding/decoding to reduce ISI) in a comparable device in Lindemann (i.e. wireless
audio transmission); And

3) applying the teachings of Lindemann to the combination of Altstatt in view of Li
would have been predictable as both operate on wireless CDMA communications of

audio.

Regarding Claim 2, Altstatt discloses:

A wireless audio headphone for receipt of an audio music representation signal
(Fig. 1), said wireless digital audio headphone comprising:

a audio receiver, capable of mobile operation, configured for direct wireless
communication with a mobile audio transmitter (20 of Fig. 1).

Altstatt fails to explicitly disclose:

the system as a digital system,

the headphone for receipt of a unique user code and a digital audio music
representation signal in the form of a packet;

a direct conversion module configured to capture packets embedded in the
received spread spectrum signal, the captured packets corresponding to the unique

user code;
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a digital demodulator module configured for independent code division multiple
access (CDMA) communication operation;

a decoder operative to decode the applied reduced intersymbol interference
coding of said audio music representation signal; and

a digital-to-analog converter (DAC) generating an audio output of said digital
audio music representation signal; and a module adapted to reproduce said generated
audio output, in response to the unique user code bit sequence is being recognized.

However, digital CDMA transmissions of audio sources to headphones in devices
was notoriously well known in the art. For Example, Li teaches a system providing
CDMA communication of digital audio to headphone devices; col. 3 lines 20 — 33.

Replacing the FM transmitter/receiver implementation of Alstatt to use the digital
CDMA communication discloses:

the system as a digital system (i.e. digital audio; col. 2 lines 48 — 51); also A/D
conversion; col. 3 line 7);

the headphone for receipt of a unique user code (inherent in COMA
communication; see attached definition of CDMA) and a digital audio music
representation signal in the form of a packet (packet form met by the G.729 encoding
implementation, see col. 4 lines 25 — 33; also see the discussion of sending the entire
signal using frames; col 3 lines 9 — 11);

a direct conversion module configured to capture packets embedded in the
received spread spectrum signal (201 and 202 to prepare for despreading), the

captured packets corresponding to the unique user code (frames as shown above
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receiving the specific random sequence to the particular channel; see definition of
CDMA);

a digital demodulator module configured for independent code division multiple
access (CDMA) communication operation (202);

a decoder operative to decode the coding of said audio music representation
signal (204); and

a digital-to-analog converter (DAC) generating an audio output of said digital
audio music representation signal (D/A portion of 204, signals are input to 204 as digital
and then output as analog to post processor-205); and

a module adapted to reproduce said generated audio output in response to the
unique user code bit sequence being recognized (portion 202 of receiving unit 200 that
matches the inherent code in CDMA to initiate de-spreading, i.e. each channel in CDMA
corresponds to a different random sequence, this sequence must be received and
recognized by receiving unit 200 in order for the device to operate).

It would have been obvious to one of ordinary skill in the art at the time the
invention was made to apply the digital CDMA wireless communication of Li to replace
the FM modulation communication as taught by Alstatt. Li clearly teaches the device for
use in portable implementations such as music and headphone audio reproductions. Li
also teaches the outputs/inputs as standard audio jacks. Furthermore, doing so would
be simple substitution of one known element (i.e. digital CDMA transmitter/receiver) for

another (i.e. analog FM transmitter) to obtain predictable results (i.e. Alstatt w/ a digital
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transmitter). Additionally, Li discloses a number of advantages of using digital
communication in col. 6.

The combination of Altstatt in view of Li fails to explicitly disclose that the decoder
is operative to decode reduced intersymbol interference coding of original audio signal
representation.

However, reducing intersymbol interference in audio coding for CDMA
transmission is notoriously well known in the art.

Lindemann discloses a device that transmits digital audio between a stereo
system and a speaker using CDMA. Lindemann also includes that the transmission
stream is created using a Seed-Solomon encoding and interleaver and a corresponding
decoder in the decoder; Figs. 6 and 8.

Applying these teachings to the encoding of the combination discloses:

disclose that the decoder is operative to decode reduced intersymbol
interference coding of original audio signal representation (Fig. 8 element 802 which is a
Reed Solomon decoder and Interleaver; it is known in the art to configure Reed
Solomon decoding/interleaving to reduce ISI as is shown by Roberts 6,418,558.
Reducing ISl is a desirable feature to any digital fransmission).

It would have been obvious to one of ordinary skill in the art at the time the
invention was made to include the reed Solomon encoder/decoder in the combinations
channel encoding. Doing so would have been nothing more than applying a known

technique to a known device ready for improvement to yield predictable results as:
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1) the prior art contained a base device in the combination’s wireless CDMA
headphone set that, when including intersymbol interference reduction, can be seen as
in improvement;

2) the prior art contained a known technique (i.e. Reed Solomon
encoding/decoding to reduce ISI) in a comparable device in Lindemann (i.e. wireless
audio transmission); And

3) applying the teachings of Lindemann to the combination of Altstatt in view of Li
would have been predictable as both operate on wireless CDMA communications of

audio.

Regarding Claim 5, claim 5 is rejected under the same grounds as stated above.
Additionally, the combination fails to disclose the module as a differential phase shift
keying (DPSK) module. However, DPSK modulation is notoriously well known to be
used in CDMA communication. It would have been obvious to one of ordinary skill in the
art at the time of the invention to apply the DPSK modulation to the CDMA
implementation of the combination. One would have been motivated to do so to apply a
known technique (i.e. DPSK) to a known device (CDMA transmitter) to yield predictable
results (i.e. DPSK in CDMA, Li is silent as to the type of modulation used and it would
have been provided predictable results to use any number of known and obvious

techniques).
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Claims 3,4 and 6 — 12 are rejected under the same grounds stated above as
well as the corresponding transmitter disclosed in Fig. 1 that corresponds the each of
the modules disclosed in the receiver disclosed in flg.1 as applied to the receiver claims

above.

Double Patenting

The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the “right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory
obviousness-type double patenting rejection is appropriate where the conflicting claims
are not identical, but at least one examined application claim is not patentably distinct
from the reference claim(s) because the examined application claim is either anticipated
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir.
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163
USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on a nonstatutory

double patenting ground provided the conflicting application or patent either is shown to
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be commonly owned with this application, or claims an invention made as a result of
activities undertaken within the scope of a joint research agreement.

Effective January 1, 1994, a registered attorney or agent of record may sign a
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with
37 CFR 3.73(b).

Claims 1 — 12 are rejected on the ground of nonstatutory obviousness-type
double patenting as being unpatentable over claims 1 - 13 of U.S. Patent No.
7,865,258. Although the conflicting claims are not identical, they are not patentably
distinct from each other because:

Claims from the ‘258 patent anticipate claims from the instant application except
for the packet format. However, the packet format of transmission in CDMA is

extremely well known and obvious in view of the prior art. See Li above.

Claims 1 - 12 rejected on the ground of nonstatutory obviousness-type double
patenting as being unpatentable over claims 1 - 20 of U.S. Patent No. 7,684,885.
Although the conflicting claims are not identical, they are not patentably distinct from
each other because:

Claims from the ‘885 patent anticipate claims from the instant application except
for the packet format. However, the packet format of transmission in CDMA is

extremely well known and obvious in view of the prior art. See Li above.
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Claims 1 — 12 are rejected on the ground of nonstatutory obviousness-type
double patenting as being unpatentable over claims 1 - 19 of U.S. Patent No.
7,412,294, Although the conflicting claims are not identical, they are not patentably
distinct from each other because:

Claims from the ‘294 patent anticipate claims from the instant application except
for the packet format. However, the packet format of transmission in CDMA is

extremely well known and obvious in view of the prior art. See Li above.

This is a continuation of applicant's earlier Application No. 12/570,343. All claims
are drawn to the same invention claimed in the earlier application and could have been
finally rejected on the grounds and art of record in the next Office action if they had
been entered in the earlier application. Accordingly, THIS ACTION IS MADE FINAL
even though it is a first action in this case. See MPEP § 706.07(b). Applicant is
reminded of the extension of time policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no, however, event will the statutory period for reply expire later

than SIX MONTHS from the mailing date of this final action.
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Any inquiry concerning this communication or earlier communications from the
examiner should be directed to ANDREW C. FLANDERS whose telephone number is
(671)272-7516. The examiner can normally be reached on M-F 8:30 - 5:00.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Curtis Kuntz can be reached on (571) 272-7499. 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.

/Andrew C Flanders/
Primary Examiner, Art Unit 2614
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. 12/940,747 WOOLFORK, C. EARL
Interview Summary Examiner Art Unit
Andrew C. Flanders 2614

All participants (applicant, applicant’s representative, PTO personnel):

(1) Andrew C. Flanders. (3)C. Earl Woolfork.
(2) Megan Lyman. (4) .

Date of Interview: 07 June 2011.

Type: a)X] Telephonic b)[] Video Conference
c¢)[J Personal [copy given to: 1)[J applicant  2)[] applicant’s representative]

Exhibit shown or demonstration conducted: d)[JYes  e)X] No.
If Yes, brief description:

Claim(s) discussed: 1-12.

Identification of prior art discussed: Alstat (US 5.771,441), Li (US 6,781,977) and Lindemann (U.S. 2004/0223622).

Agreement with respect to the claims f)[_] was reached. g)[] was not reached. h)DJ N/A.

Substance of Interview including description of the general nature of what was agreed to if an agreement was
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presentation does not meet the level of detail Examiner believes is hecessary. Also discussed the differences in the
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Converiosn receiver. Examienr pointed out that while not exactly a DCR, the prior art meets these limiations with
there modules cited. i.e. the directly receive and convert the data. Examiner also noted this wouldn't' be a good
avenue to peruse because DCR's are notriously well known and would be obvious to substitute.

(A fuller description, if necessary, and a copy of the amendments which the examiner agreed would render the claims
allowable, if available, must be attached. Also, where no copy of the amendments that would render the claims
allowable is available, a summary thereof must be attached.)

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. See Summary of Record of Interview
requirements on reverse side or on attached sheet.

/Andrew C Flanders/
Primary Examiner, Art Unit 2614

U.S. Patent and Trademark Office
PTOL-413 (Rev. 04-03) Interview Summary Paper No. 20110607
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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.8.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 cf 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 doubit.

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. It is 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

- An indication 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.
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PTO/SB/25 (07-09)

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

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

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

TERMINAL DISCLAIMER TO OBVIATE A PROVISIONAL DOUBLE PATENTING | Docket Number (Optional)
REJECTION OVER A PENDING “REFERENCE” APPLICATION 1028.5

In re Application of: C. Earl Woolfork
Application No.: 12/940,747

Filed: 11/05/2010

For: Wireless Digital Audio System

The owner*, C. Earl Woolfork , of 100 percent interest in the instant application hereby disclaims,
except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend beyond
the expiration date of the full statutory term of any patent granted on pending reference Application Number 12/940,747 , filed
onh _11/05/2010 , as such term is defined in 35 U.S.C. 154 and 173, and as the term of any patent granted on said reference
application may be shortened by any terminal disclaimer filed prior to the grant of any patent on the pending reference application. The owner
hereby agrees that any patent so granted on the instant application shall be enforceable only for and during such period that it and any patent
granted on the reference application are commonly owned. This agreement runs with any patent granted on the instant application and is
binding upon the grantee, its successors or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of any patent granted on the instant application that would
extend to the expiration date of the full statutory term as defined in 35 U.S.C. 154 and 173 of any patent granted on said reference
application, “as the term of any patent granted on said reference application may be shortened by any terminal disclaimer filed prior to the
grant of any patent on the pending reference application,” in the event that: any such patent: granted on the pending reference application:
expires for failure to pay a maintenance fee, is held unenforceable, is found invalid by a court of competent jurisdiction, is statutorily disclaimed
in whole or terminally disclaimed under 37 CFR 1.321, has all claims canceled by a reexamination certificate, is reissued, or is in any manner
terminated prior to the expiration of its full statutory term as shortened by any terminal disclaimer filed prior to its grant.

Check either box 1 or 2 below, if appropriate.

1. D For submissions on behalf of a business/organization (e.g., corporation, partnership, university, government agency,
etc.), the undersigned is empowered to act on behalf of the business/organization.

| hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and the like so
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful false
statements may jeopardize the validity of the application or any patent issued thereon.

2. The undersigned is an attorney or agent of record. Reg. No. 57054

/Megan Lyman/ 06/20/2011
Signature Date

Megan E. Lyman
Typed or printed hame

919 341 4023
Telephone Number

Terminal disclaimer fee under 37 CFR 1.20(d) is included.

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.

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner).
Form PTO/SB/96 may be used for making this statement. See MPEP § 324.

This collection of information is required by 37 CFR 1.321. 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 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, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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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. Arrecord 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. Arecord 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. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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Electronic Patent Application Fee Transmittal

Application Number: 12940747

Filing Date: 05-Nov-2010

Title of Invention: Wireless Digital Audio Music System
First Named Inventor/Applicant Name: C. Earl Woolfork

Filer: Megan Elizabeth Lyman

Attorney Docket Number: 1028.5

Filed as Small Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Sullaj-s'l'g(tsa)l in
Basic Filing:
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Miscellaneous:
Statutory or terminal disclaimer 2814 1 70 70
Total in USD ($) 70
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Electronic Acknowledgement Receipt

EFS ID: 10352152

Application Number: 12940747

International Application Number:

Confirmation Number: 8175
Title of Invention: Wireless Digital Audio Music System
First Named Inventor/Applicant Name: C. Earl Woolfork
Customer Number: 68533
Filer: Megan Elizabeth Lyman

Filer Authorized By:

Attorney Docket Number: 1028.5
Receipt Date: 21-JUN-2011
Filing Date: 05-NOV-2010
Time Stamp: 15:04:44
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $70

RAM confirmation Number 1565

Deposit Account

Authorized User

File Listing:

Document . L. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Application No.: 12/940,747
Attorney Docket No.: 1028.5

RESPONSE TO THE FINAL REJECTION DATED 05/05/11

THE EXAMINER INTERIVEW OF JUNE 7, 2011

The Applicant would like to thank Examiner Flanders for his courtesy and
attention in participating in the telephonic interview on June 7, 2011 at 10 am. The
applicant has reviewed the Examiner’s interview summary of June 15,2011, Asis
recited in that summary, a detailed discussion regarding the particular issue of a mobile
transmitter and receiver in the present invention differs substantially in problem and
solution to the prior art. The Examiner agreed that the IST problem is very different and
requires a novel solution as is presented in the present invention. The Applicant
maintains that the claim language properly details this solution (see Claims 2, 4, 6, 7, and

bR INYS

12 “a digital audio receiver, capable of mobile operation,” “mobile digital audio

transmitter”; Claims 3, 5, 9, and 11 “is capable of being moved in any direction during

E T

operation’’; Claim 8 “wherein said mobile digital audio receiver,” “mobile digital audio
transmitter”’; and Claim 10 ““is capable of mobile operation™). The Applicant maintains
that the centralized and not portable systems of Li, and analog systems of Altstatt cannot
suggest remedies to the host of issues confronted by one of ordinary skill in creating a
wireless digital system that can operate while the single transmitter and receiver are
mobile and in an environment with other transmissions. The applicant also maintains that
the presence of the DCR is novel and a patentable clement of the present invention. The

Applicant again wishes to show his appreciation for the Examiner’s time and thought

extended during the interview.

RESPONSE TO REJECTION OF CLAIMS 1 - 12 UNDER 35 U.S.C. 103

A finding of obviousness requires that “the differences between the subject matter
sought to be patented and the prior art arc such that the subjcct 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 the subject matter pertain.” 35 U.S.C. §103(a). In KSR Int’l Co. v.
Teleflex, Inc., 127 S. Ct. 1727, 82 USPQ2d 1385 (2007), the Supreme Court stated that
the following factors set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459

(1966) control an obviousness inquiry: (1) the scope and content of the prior art; (2) the
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Application No.: 12/940,747
Attorney Docket No.: 1028.5

differences between the prior art and the claimed invention; (3) the level of ordinary skill
in the art; and (4) objective evidence of nonboviousness. KSR, 127 S. Ct. at 1734, 82
USPQ2d at 1388 (quoting Graham, 383 U.S. at 17-18, 14 USPQ at 467).

The KSR Court affirmed that it is "important to identify a reason that would have
promptcd a person of ordinary skill in the relevant ficld to combing the clements in the
way the claimed new invention does . . . because inventions in most, if not all, instances
rely upon building blocks long since uncovered, and claimed discoveries almost of
necessity will be combinations of what, in some sense, is already known." KSR, 127 S.
Ct. at 1741, 82 USPQ2d at 1396. Once the Graham factors have been addressed, the
Examiner may apply the TSM test, asking whether (1) a teaching, suggestion or
motivation ¢xists in the prior art to combince the references cited, and (2) one skilled in
the art would have a reasonable expectation of success. See USPTO Guidelines at 57534.

Further, in order to establish prima facie obviousness of a claimed invention, all
the claim limitations must be taught or suggested by the prior art. In re Royka, 490 F.2d
981, 180 USPQ 580 (CCPA 1974). Additionally, in considering a prior art reference, the
reference must be considered in its entirety, i.e., as a whole, including portions that would
lead away from the claimed invention. WL. Gore & Associates, Inc. v. Garlock. Inc., 721
F.2d 1540,220 USPQ 303 (Fed. Cir. 1983), cert. denied, 469 U.S. 851 (1984). A prior art
reference is only appropriate where the “invention as a whole would be obvious to a
person of ordinary skill in the field.” In re Kumar, 418 F.3d 1361, 76 USPQ2d 1048,
1053 (Fed. Cir. 2005). Moreover, it is improper to combine references where the
references teach away from their combination. /n re Grasselli, 713 F.2d 731,743,218
USPQ 769, 779 (Fed. Cir. 1983). Indeed, "an applicant may rebut a prima facie case of
obviousncss by showing that the prior art tcaches away from the claimed invention in any
material respect.” In re Peterson, 315 F.3d 1325, 1331 (Fed. Cir. 2003) (Emphasis
added). In making an obviousness rejection, Examiners must provide evidence and clear
argument as to how the prior art suggests the invention. Sud-Chemie v. Multisorb Techs.,

554 F. 3d 1001 (Fed. Cir. 2009).
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Application No.: 12/940,747
Attorney Docket No.: 1028.5

Claims 1-12 Rejected as Unpatentable over Altstatt in View of Li and in Further View of
Lindemann

Summary

The applicant is awarc that the prior art is taken as a wholc, as is cited above, in
the rejections posed. It is this very fact that the applicant urges the examiner to review
this invention. As is outlined in detail below, the prior art in combination do not teach or
suggest the present invention and provide no motivation for one of ordinary skill to
combine and solve the novel problems posed by a mobile system working with a single
mobile transmitter and a single mobile receiver in a space containing other transmissions
in the digital spectrum. The present invention was first presented to the Patent Office in
2001 and must be evaluated at that time point, well before wireless audio transmission
was commonplace in our current digital society. Three patents have been issued towards
the present invention, each directed towards different novel aspects of transmitting digital
audio with high fidelity and without interference. It is the applicant’s position the static
systems of Lindemann, centralized and not portable systems of Li, and analog systems of
Altstatt cannot suggest remedies to the host of issues confronted by one of ordinary skill
in creating a wireless digital system that can operate while the single transmitter and
receiver are mobile and in an environment with other transmissions. The overarching
deficiencies in each prior art cannot be remedied by the presence of the prior art as a
whole. These deficiencies in the prior art make it implausible to combine them in 2001
to teach, suggest, or provide motivation to one of ordinary skill to produce the present
invention. Below three major areas discussed in the Final Rejection are addressed: IS],
CDMA, and thc DCR. It is cxpected that after a review of these three issucs and how the
prior art fail to address the solutions fashioned by the present invention, the rejections
will be removed and the application placed into allowance.

Amendments to the Claims

Claims 3, 4, 5, 6, and 12 have been amended to state that the “wireless digital
receiver” is directly communicable with the “digital audio transmitter.” The omission of
the word “dircctly” in the originally submitted claims was in crror. The inscrtion of this

word does not change the scope of the claim and should be allowed at this time in
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Application No.: 12/940,747
Attorney Docket No.: 1028.5

prosecution. Claims 10 and 11 have also been amended to change “audio source” as is
written in the original claims to “audio player.” Again this amendment corrects the
original language and does not change the scope of the claims. The Applicant
respectfully requests that the amendments be entered at this time.

The Intersymbol Interference Problem

In order to clearly demonstrate that the prior art combination does not teach or
suggest the present invention, a description of the problem of Intersymbol interference
(“IST”) is provided. ISI distorts the audio signal content, causing a major obstacle to the
transmission of high data rate audio from an in-motion transmitter to an in-motion
receiver. Referring to the underlined sections of the Exhibit IV text “Adaptive Filter
Theory,” Sccond Edition, by Simon Haykin, ISI “is causcd by dispersion in the transmit
filter, the transmission medium, and the receive filter . . . we usually find that intersymbol
interference is the chief determining factor in the design of high-data rate transmission
systems . . . intersymbol interference, if left unchecked, can result in erroneous decisions
when the sampled signal at the channel output is compared with some preassigned
threshold by means of a decision device.” The problem of ISI is very different in static
and mobile systems.

Within the present invention, both the digital audio transmitter and digital audio
receiver may be in motion (see Claims 1 - 12), thus, the relative position and velocity of
both the transmitter and receiver (both in-motion transmitter and in-motion receiver
present spatial and temporal variations) will be constantly changing (e.g., a person
running with the wireless digital audio system). Because ISI results when the in-motion
digital audio transmitter attempts to communicate high symbol rate audio to the in-
motion digital audio recciver, ISI must be suppressed. The present invention solves the
ISI problem by maintaining fidelity of the high data rate audio signal while the in-motion
transmitter is in communication with the in-motion receiver. The ISI mitigation of the
present invention is performed by, among other things, the claimed encoder (“a encoder
operative to encode said original audio signal representation to reduce intersymbol
interference”) and decoder (‘‘a decoder operative to decode the applied reduced

intersymbol interference coding of said original audio signal representation”)
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Attorney Docket No.: 1028.5

(Claims 1 - 12). This solution is the result of a novel inventive step in producing the
present invention.

On page 5 of the Final Rejection (FRJ) mailed 05/05/2011, it is stated: “The
combination of Altstatt in view of Li fails to explicitly disclose that the decoder is
opcrative to decode reduced intersymbol interference coding of original audio signal
representation.” Thus, the rejection of the claim language “a decoder operative to
decode the applied reduced intersymbol interference coding of said original audio signal
representation” relies upon Lindemann. [z is important to note that Lindemann never
discusses ISI. Failure to identify the problem of ISI clearly demonstrates that this prior
art, neither alone nor in combination can even suggest a solution to the present invention.
Furthermore, Roberts (6,418,558), which is also cited in this rejection, does not disclose
the reduction of ISI in a mobile transmitter and mobile receiver system. Roberts cannot
teach or suggest how the unique problem of IST in a mobile system can be attenuated.
One of ordinary skill would have no motivation to look to these prior art to solve the ISI
problem in a mobile system as has been accomplished by the present invention.

The FRJ relies upon the hypothetical scenario that Lindemann teaches reduction
of ISI within a mobile transmitter/mobile receiver system (page 5 of the FRJ states:
“Lindemann also includes that the transmission stream is created using a Reed-Solomon
encoding and interleaver and a corresponding decoder in the decoder. Applying these
teachings to the encoding of the combination discloses: . . . reduced intersymbol
interference coding”). Reed-Solomon encoding and interleaving may be designed to
address burst errors, but Lindemann does not teach Reed-Solomon encoding and
interleaving for the purpose of reducing ISI in a mobile transmitter/mobile receiver
system. Lindcmann is silent about both mobility and ISI.

In fact, paragraph 0050 of Lindemann 2004/0223622, states: “The interleaver
function performed by the Reed Solomon Encoder and Interleaver with Frame Marker
Insertion 407 protects against burst errors by scrambling adjacent bits across multiple
Reed Solomon encoding blocks. This error protection system is a called a concatenated
encoder with interleaving.” (Emphasis added). To be clear, “Reed-Solomon (RS) are
nonbinary codcs which arc capablc of correcting crrors which appcar in bursts and arc

commonly used in concatenated coding systems” (reference underlined section of Exhibit
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V text “Wireless Communications Principles & Practice” by T. S. Rappaport). Bursts are
the result of an additional unintended transmission source (also known as a jammer
because it may unintentionally jam communications) as described in underlined section
of Exhibit VI text “Introduction to Spread Spectrum Communications” by R.L. Peterson,
R.E. Zicmer and D .E. Borth: “Jamming stratcgics which concentrate jamming resources
on some fraction of the transmitted symbols using either pulsed or partial band
techniques cause demodulator output errors to occur in bursts.”

To clarify, “FIGURE 10-1. Covert communications process” and underlined
section of Exhibit VII text “Introduction to Spread Spectrum Communications” by R.L.
Peterson, R.E. Ziemer, and D.E. Borth states: “In any communications operation, there
may be scveral ingredients or “playcrs,” as illustrated in Figure 10-1. First, there arc the
intended communicators, which make use of the transmitter and receiver shown in the
figure. Second, there may be unintentional sources or jammers.” Consequently, “These
jammers produce bursts of errors . . .. To counter this difficulty, an interleaver is placed
between the encoder and the modulator and a de-interleaver is placed between the
demodulator and the decoder” (reference underlined section of Exhibit VIII text
“Introduction to Spread Spectrum Communications” by R.L. Peterson, R.E. Ziemer, and
D.E. Borth).

Lindemann does not teach a method of “Reed Solomon encoding/decoding to
reduce IS1” as stated on page 6 of the FRJ. The FRJ misinterprets ISI (defined previously
above) as interference radiating from an outside transmission source (burst errors).
Moreover, Roberts is silent about reducing ISI within a wireless mobile
transmitter/mobile receiver system. The rejection relies on a nonenabled hypothetical
scenario, becausce neither Lindemann nor Roberts suggest a method of reducing IST in a
wireless mobile transmitter/mobile receiver system. The combination of Altstatt, Li,
Lindemann (with Roberts) fails to teach or suggest the claim language “a decoder
operative to decode the applied reduced intersymbol interference coding of said original
audio signal representation.”

A further review of Roberts shows that there is not disclosure of Reed-
Solomon/Interleaving to reduce ISI (sce col. 5 Ins. 62 — 67 and col. 6 Ins. 1 — 3: “The

clock signals for generating the carriers and the symbols representing the transmitted data
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may be locked to each other or generated from the same source, to reduce intersymbol
interference significantly,” “Another technique for reducing intersymbol interference is
the transmission of each symbol with more than 360 degrees of phase in one ¢ycle of its
carrier, in order to allow some leeway in tracking the phase of a channel carrier in a
receiving system.” And sce col. 45 Ins. 9 — 14: “Again, a phasc discontinuitics cxist at the
ends of the total 405 degree phase degrees of this wave. In fact, this characteristic gives
the excess-phase improvement an advantage over its primary function of providing a
guard band for the symbol decoder, for reducing intersymbol interference,” And see col.
46 Ins. 10 — 19: “In the present system, however, it has been found that even very small
frequency drifts between the 8 kHz symbol or flame clock and the frequencies of the
toncs upon which they ride can produce significant intersymbol interference and
distortion at the receiving end. Such drifts tend to destroy the orthogonality of the
channel signals produced by inverse FFT 140 in FIG. 21. The present system also,
however, provides a simple, inexpensive way to overcome this problem. FIG. 51 shows a
portion 4200 of the HDT clock/sync logic in CTSU 54, FIG. 3.”)

In each of the above methods to reduce ISI presented by Roberts, none of them
disclose the use of Reed-Solomon/Interleaving as a solution to suppress ISI. In fact,
Roberts discloses Reed-Solomon for error detection/correction (as previously described
above and see col. 6 Ins. 5 — 12: “An embodiment is shown which handles both
unencoded parity-type detection/correction and more multiple types of more powerful
methods, such as Reed-Solomon encoding, in a transparent, real-time fashion, by packing
the data words differently for each case. Moreover, the processor loading involved in
these error-correction techniques can be spread out in time, so that not all channels need
to be handled at the same time.”) Page 5 of the FRJ incorrectly states “configurc Reed
Solomon decoding/interleaving to reduce ISI as is shown by Roberts 6,418,558, because
Roberts does not disclose nor teach such a configuration.

It is clear that the degree of ISI becomes more severe in a mobile environment
(i.c., a mobile transmitter communicating with a mobile receiver) given the following: a
fading channel exhibits ISI in digital communications (reference underlined section of
Exhibit IX text “Introduction to Spread Spectrum Communications” by R. Peterson, R.

Ziemer, and D. Borth and referring to the underlined section of Exhibit X text “Spread
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Spectrum Systems With Commercial Applications,” Third Edition, by Robert C. Dixon,
“The rate at which fades occur is a function of the rate at which the signal propagation
paths change. In fixed-position systems, the fading rate is determined by how fast the
environment changes.’’) Lindemann (who does not address ISI) teaches a fixed-position
system (i.c., immobilc digital transmitter and immobile digital speaker recciver) and
Roberts is silent as to mobile systems. Given the fact that the rate at which fades occur
(fading relative to IS1) is a function of the rate at which the signal propagation paths
change, and that both the transmitter and receiver in the present invention are mobile, it
should be clear that the propagation paths, or multipath in the present invention, create a
type of ISI that was not considered in Roberts.

The tcachings of Altstatt, Li, Lindemann and Roberts do not combinc to obviatce
the present invention when taken as a whole. Referencing the underlined section of
Exhibit XT text “Spread Spectrum Systems with Commercial Applications,” Third
Edition, by Robert C. Dixon: “One cannot say, however, that using a spread spectrum
signal (e.g., CDMA) does away with all multipath effects.” Emphasis added. One may
consider Bluetooth as an example of the Altstatt, Li, and Lindemann teachings based on
the hypothetical scenario presented in the FRJ on pages 4 and 5. (“It would have been
obvious to one of ordinary skill in the art at the time the invention was made to apply the
digital CDMA wireless communication of Li to replace the FM modulation
communication as taught by Alstatt. Li clearly teaches the device for use in portable
implementations such as music and headphone audio reproductions.” And on page 5
“reducing intersymbol interference for CDMA transmission is notoriously well known in
the art.”)

At the present time, Bluctooth is known “for usc in portable implementations such
as music and headphone audio reproductions” (Reference page 4 of the FRJ). As stated
in the underlined section of Exhibit Xl1, Bluetooth Specification Version 1.0B, page 41
“Bluetooth is a short-range radio link intended to replace cable(s) connecting portable . . .
clectronic devices.” (submitted to the USPTO on 08/04/2010 by way of the Information
Disclosure Statement). The FRJ states that “reducing intersymbol interference for

CDMA transmission is notoriously well known in the art,” and the combination of
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Altstatt, Li and Lindemann (including Roberts) should lend a reduced [SI solution (for a
portable mobile wireless system) that is “obvious to one of ordinary skill in the art.”

Respectfully, the following application note provides evidence this rejection is in
error. The application note (submitted to the USPTO on 04/14/2011by way of the
Information Disclosurc Statcment) is “Motorola’s Bluctooth Solution to Interference
Rejection and Coexistence with 802.11” and it states on page 1, section 2 (also see page
7, section 4) “The Bluetooth channel has unrecoverable Inter Symbol Interference (1S1).”
A copy of this statement is conveniently located and underlined in Exhibit XIII. It is
important to note that Motorola’s application note was published in December of 2001,
while the present invention was disclosed to Mr. Dennis Beech (the patent prosecution
attorncy at that time) in Junc of 2001 (Plcasc sce Exhibit XIV). The application notc is,
at least, evidence that reducing ISI within a system that contains a mobile transmitter and
a mobile receiver is not “obvious to one of ordinary skill in the art” nor is it “notoriously
well known in the art.”

The ISI within Bluetooth, at that time, would not be in an “unrecoverable” state if
the solution was “obvious to one of ordinary skill in the art” or “notoriously well known
in the art.” The Bluetooth specification referenced here (version 1.0B) was published in
December of 1999 and it was not until December of 2001 when Motorola proposed a
solution to reduce IST in Bluetooth’s system. Again it is important to note that the
solution for reducing 1SI in a wireless mobile digital audio transmitter/mobile digital
audio receiver system was part of the present invention prior to the Motorola application
note.

The claims should be in allowance on the presence of the encoder /decoder that
function to reducc ISI that results when both the transmitter and recciver arc in motion.
These explanations remove the obviousness arguments for all remaining Claims 1- 12.
Thus, for at least the reasons provided above, the prior art references are deficient in
providing the present invention solution, and the remaining Claims should be in
allowance.

Digital Wireless Communications and CDMA

The claims arc also rcjected as being obviousness by the digital wircless

communication of Li could be replaced by the FM modulation communication taught in
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Altstatt. Li is cited in the rejection for teaching a device for use in portable
implementations. It is stated that doing so is the substitution of one known element (i.e.,
the digital CDMA transmitter/receiver) for another (i.e., analog FM transmitter) to obtain
predictable results. The Applicant respectfully disagrees.

Altstatt docs not disclosc a dircct onc-to-onc digital transmitter-to-hcadphone
communication link, thus, Altstatt cannot realize the benefits of such a digital link as
asserted (Examiner Office Action Mailed 08-09-2005, page 6: “However the system of
Altstatt is an analog transmission system that, in operation, lacks the benefits of a
digitally encoded and transmitted audio signal” and Office Action Mailed 05-17-2006,
page 6 and Office Action Mailed 10-02-2006, page 10: “However, the system of Altstatt
an analog transmission system that, opcration lacks the bencfits digitally encoded and
transmitted audio signal.””). Additionally, Li clearly discloses a cellular communication
system (Li column 1 lines 57 — 63 “CDMA digital cellular communications system ...,”
column 6 lines 55 — 62 “IMT 2000 . .. IS95 . . . CDMA 2000). IMT 2000, IS95 and
CDMA 2000 are all cellular (i.e., cell phone) standards and each requires the centralized
control of a base station for operation. Li’s centralized control base station system does
not teach or suggest a direct one-to-one transmitter-to-headphone communication link.

Based on what is taught by Altstatt and Li, applying “the digital CDMA wireless
communication of Li to replace the FM modulation communication as taught by Alstatt,”
as stated on page 4 of the Final Rejection (FRJ) mailed 05/05/2011, requires the
centralized control of the cellular base station taught by Li (Li column 7 lines 9 — 17 “The
exchange or the service-providing unit of the mobile net can store various multichannel
sounds needed by users, ¢.g. a great amount of MP3 music data. On request of users, the
cxchange or the scrvice-providing unit of the mobile net sends the suitable data to the
wideband CDMA base station, by which the multichannel data, e.g. MP3 music data, is
transmitted to the multichannel mobile equipment through the radio interface of the
wideband CDMA). Li teaches the cellular base station approach for “bi-directional”
sound communication and interference suppression (Li column 1 lines 57 — 63 “CDMA
digital cellular communications system can, with large system capacity only restricted by
interference ... providing bi-directional ... sound.”). As a result, the Altstatt/Li

combination stated in the FRIJ requires the cellular base station to meet the interference
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mitigation claim language “virtually free from interference from device transmitted
signals operating in the portable wireless digital audio system spectrum” as found in
Claims 4, 6,7 - 12.

Regarding Claim 1, page 5 of the FRJ poses that the Altstatt/Li combination
obviates the invention by “Replacing the FM transmitter/receiver implementation of
Alstatt to use the digital CDMA communication.” This Altstatt/Li combination fails to
obviate the invention based on at least the following. The following explanation is
applicable not only to Claim 1, but to the other remaining Claims (2-12) that stand
rejected under the Altstatt/Li combination (and in view of Lindemann).

The Altstatt/Li combination does not suggest a portable audio system that
includes a mobilc transmitter and mobile recciver with a distributed architecture to onc of
ordinary skill. To further support this position, the Examiner is referred to the underlined
portion of Exhibit I (herein attached) “From WPANSs to Personal Networks Technologies
and Applications” where it is stated: “A wireless network can be distributed or
centralized. Distributed networks are those where each device accesses the medium
individually and transmits the data without any central control . . . . Centralized network
architecture has one network element, which controls the communication of various
devices.” The claim language “configured for independent CDMA communication
operation” (as seen in Claims 1 - 12) reflects the distributed architecture and is supported
by the specification of 10/027,391 application in paragraph 0016: “This . . . (CDMA)
may be used to provide each user independent operation.” (as well as other portions of
the specification).

The Direct Conversion Receiver

Within the present invention, the task of cach recciver, among other things, is to
mitigate interference in the vicinity in order to receive the correct transmission. Thus, the
direct conversion receiver (DCR) disclosed in the present invention (see Claims 1 - 12)
utilizes, among other things, “timing and synchronization to capture the correct bit
sequence embedded in the received spread spectrum signal” (Parent Application
10/027,391 paragraph 0015). Furthermore, paragraph 0016 of the 10/027,391 application
statcs: “Other code words from wircless digital audio systems 10 may appcar as noisc to

a particular audio receiver 50. This may also be true for other device transmitted signals
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operating in the wireless digital audio system 10 spectrum.” Moreover, Patent 7,412,294
column 3 lines 32-34 state: “The battery powered transmitter 20 sends the audio music
information to the battery powered receiver 50 in digital packet format.”

When packets are communicated over a wireless link it may be referred to as
packet radio. The undcrlined scction of the text “Wircless Communications Principles &
Practice” has been provided for clarification (please see Exhibit II: *“... called packet
radio when used over a wireless link . . . . This benefit is valuable for the case of mobile
services where the available bandwidth is limited. The packet radio approach supports
intelligent protocols for data flow control and retransmission, which can provide highly
reliable transfer in degraded channel conditions.”). While other code words and/or other
device transmitted signals arc in the vicinity, they can create associated noisc channcl
conditions at the receiver that may prevent the capture of the packet with the correct bit
sequence. Based on the above disclosures, it is clear that both intended and unintended
spread spectrum packet signals can appear at the receiver, but only the packet with the
correct bit sequence is captured by the DCR in the present invention. Moreover, there
exists several data delivery types (for clarification, please see section 16.2.1, of the book
from Vijay Garg entitled Wireless Communications and Networking, (relative to the
CDMA2000 cellular communication taught by Li) accessible on the following Google
books website:
http://books.google.com/books?id=UE2wEcONIBECé&pg=PA544&Ipg=PA544&dq=cdm
a2000+isdn&source=bl&ots=pB26eq6oLc&sig=nzleT7D4Q P-
KFMduSkb9b5015s&hl=en&ei=1Zw8TKzcHZL4swOg0uDaCg&sa=X&oi=book result
&ct=result&resnum=2&ved=0CBoQ6AEwAQ#v=onepage&q=cdma2000%20isdn&f=fa
Isc).

That source states: “End user data-bearing services. Services that deliver any
form of data on behalf of the mobile end user, including packet data (e.g., IP service),
circuit switched data services (€.g., B-ISDN emulation services), and SMS. Packet data
services conform to industry standard connection-oriented and connectionless packet data
including 1P-based protocols (e.g., transmission control protocol (TCP) and user data
protocol (UDP) and OSI conncctionless interworking protocol (CLIP)). Circuit-switched

data services that emulate international standards-defined, connection-oriented services
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such as asynchronous (async) dial-up access, fax, V.120 rate-adapted [SDN, and B-ISDN
services.” Of these data delivery types available, the Altstatt/Li combination does not
disclose or suggest a digital packet format for audio information coming from an audio
player/source as is included in the claim language and does not obviate the invention.
The G.729 is a “compression algorithm for voice™, “high quality audio cannot be

transported reliably with this codec™ as stated in http://en.wikipedia.org/wiki/G.729.

Paragraph 0018 of application 10/027,391 discloses high quality audio. The digital
packet and audio player/source disclosure is seen in Claims 2 — 12 of the present
invention.

Moreover, the DCR of the present invention (based on paragraphs 0015 and 0016
of the 10/027,391 application, as wcll as Patent 7,412,294 column 3 lincs 32-34) accounts
for, among other things, (1) relevant timing metrics to capture the packet with the correct
bit sequence embedded in the received spread spectrum signal within a in-motion
transmitter, in-motion receiver, distributed architecture and (2) relevant synchronization
metrics to capture the packet with the correct bit sequence embedded in the received
spread spectrum signal within a in-motion transmitter, in-motion receiver, distributed
architecture. It should be noted that synchronization includes forms of acquisition and
tracking (please reference underlined section of Exhibit III taken from “Digital
Communications Techniques Signal Design and Detection™). As a result, timing and
synchronization, to capture the intended signal components, has been described and
broadly covers all types of timing and synchronization distributed architecture techniques
to perform such a task.

Regarding Claims 1 — 12 of the present invention, the Altstatt/Li combination
docs not disclosc a dircct conversion receiver (DCR) as stated on pages 4 and 7 in the
FRJ where Li’s elements “(201)” and “(202)” are referenced. There is no teaching or
suggestion that Li’s items 201 and 202 (“wideband CDMA demodulator”) constitute a
DCR. The DCR disclosed in the present invention, among other things, performs direct
down conversion from radio frequency (RF) to baseband (or very near baseband), thus,
omitting intermediate frequency (IF) down conversion components that are often used.
The invention utilizes the DCR for, among other things, down conversion from RF-to-

baseband (or very near baseband), eliminating unnecessary IF components, which
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reduces the size and power consumption of the module. The Altstatt/Li combination does
not teach a DCR nor does it suggest the use of a DCR within the invention. Because one
of ordinary skill would not be motivated in any way by Alstatt and Li to create the
present invention with any reasonable expectation of success, the obviousness rejection
should be removed.

In addition, the use of the DCR in the invention, suppresses aliasing noise effects
by use of the anti-aliasing filters (typically low pass filters or some version thereof)
located within the DCR, thus, aiding to preserve the fidelity of the transmitted high
quality audio signal. The Altstatt/Li combination does not teach or suggest a DCR, thus,
cannot realize the benefits of the claim language “a direct conversion module configured
to capturc the packet with the correct bit scquence embedded in the reccived spread
spectrum signal” (see Claims 1 - 12). Neither Li, Altstatt, nor Lindemann (Lindemann
discloses in paragraph 0057 “In the RF receiver embodiment of FIG. 3, ..., The RF
Downconverter 302 modulates the RF signal, using a sinusoid generated by the RF VCO
310, down to IF frequency. The IF signal is further down modulated by the IF
Demodulator 303. The output of the IF Demodulator is a complex signal consisting of I
and Q--real, imaginary--running at the Chip Rate”) alone or in any combination of the
three teach, suggest, or disclose the DCR of the present invention. One of ordinary skill
would not be motivated or anticipate any success by reading the cited prior art to create a
system containing a DCR to solve reception problems solved in the present invention.
Claims 1- 12 should be in allowance on the presence of the DCR alone.

These explanations remove the obviousness arguments for all remaining Claims
1- 12. Thus, for at least the reasons provided above, the prior art references are deficient
in providing the present invention solution, and the remaining Claims should be in
allowance.

Moreover, the applicant would like to state that any other arguments made by the
Examiner and not explicitly addressed in this response are not agreed to by the applicant
(c.g., the rejection to DPSK/CDMA for obviousness). Silence as to any arguments made
by the examiner is not an assent to those arguments; the applicant respectfully asserts that

all claims in their present condition arc allowable and patentable.
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Double Patenting Rejection
A terminal disclaimer is submitted herewith to remove the double patenting

rejection.

Amendment to the Specification

The first paragraph of the specification has been amended to reflect the proper
family history of this application. The changes make clear lineage of the application and
are ministerial in nature. Language to be deleted is in strikethrough and language to be

added is underlined. It is respectfully requested that this amendment be entered.

If there are any questions, concerns, or actions that can be taken to expedite the
processing of this application, please do not hesitate to contact the applicant’s

representative.

June 21, 2011
Respectfully Submitted,

Megan E. Lyman, Registration No. 57,054
1816 Silver Mist Ct.

Raleigh, NC 27613
melyman@]lymanpatents.com

(919) 341-4023 (phone)

(919) 341-0271 (fax)
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CLAIMS

I claim:
1. (Original) A wireless digital audio headphone comprising;:

a portable digital audio headphone receiver configured to receive a unique
user code bit sequence and a original audio signal representation in the form of
packets, said portable digital audio headphone receiver comprising:

a direct conversion module configured to capture said packets
embedded in the received spread spectrum signal;

a digital demodulator configured for independent CDMA
communication operation;

a decoder operative to decode reduced intersymbol interference
coding of original audio signal representation;

a digital-to-analog converter (DAC) generating an audio output of said
original audio signal representation; and

a module adapted to reproduce said generated audio output in

response to the unique user code bit sequence being recognized.

2. (Original) A wireless digital audio headphone for receipt of a unique user
code and a digital audio music representation signal in the form of a packet, said
wireless digital audio headphone comprising:

a digital audio receiver, capable of mobile operation, configured for direct
digital wireless communication with a mobile digital audio transmitter;

a direct conversion module configured to capture packets embedded in the
received spread spectrum signal, the captured packets corresponding to the unique
user code;

a digital demodulator module configured for independent code division
multiple access (CDMA) communication operation;

a decoder operative to decode the applied reduced intersymbol interference

coding of said audio music representation signal; and
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a digital-to-analog converter (DAC) generating an audio output of said digital
audio music representation signal; and a module adapted to reproduce said
generated audio output, in response to the unique user code bit sequence is being

recognized.

3. (Currently Amended) A wireless digital audio transmitter operatively
coupled to a portable audio source and configured to transmit a unique user code
and an original audio signal representation in the form of packets, wherein said
digital audio transmitter coupled to said audio source, and configured to be directly
communicable with a mobile receiver, is capable of being moved in any direction
during operation, said wireless digital audio transmitter comprising:

an encoder operative to encode said original audio signal representation to
reduce intersymbol interference;

a channel encoder to reduce transmission errors; and

a digital modulator module configured for independent code division

multiple access (CDMA) communication operation.

4. (Currently Amended) A wireless digital audio receiver, capable of mobile
operation, configured to receive a unique user code and a original audio signal
representation in the form of packets, the wireless digital audio receiver further
configured to be directly communicable with a mobile digital audio transmitter, said
wireless digital audio receiver comprising:

a direct conversion module configured to capture packets embedded in the
received spread spectrum signal, the captured packets corresponding to the unique
user code;

a digital demodulator configured for independent CDMA communication
operation;

a decoder operative to decode reduced intersymbol interference coding of
said original audio signal representation;

a digital-to-analog converter (DAC) generating an audio output of said

original audio signal representation; and
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a module adapted to reproduce said generated audio output, said audio
having been wirelessly transmitted from a portable audio source virtually free from
interference from device transmitted signals operating in the digital wireless audio

receiver spectrum.

5. (Currently Amended) A wireless digital audio transmitter operatively
coupled to a portable audio source and configured to transmit a unique user code
and an original audio signal representation in the form of packets, wherein said
digital audio transmitter coupled to said audio source, and configured to be directly
communicable with a mobile receiver, is capable of being moved in any direction
during operation, said wireless digital audio transmitter comprising:

an encoder operative to encode said original audio signal representation to
reduce intersymbol interference;

an interleaver to reduce transmission errors; and

a digital modulator module configured for CDMA communication; independent
code division multiple access (CDMA) communication operation and utilizing
differential phase shift keying (DPSK) to modulate said original audio signal

representation.

6. (Currently Amended) A wireless digital audio receiver, capable of mobile
operation, configured to receive a unique user code and a original audio signal
representation in the form of packets, the wireless digital audio receiver further
configured to be directly communicable with a mobile digital audio transmitter, said
wireless digital audio receiver comprising:

a direct conversion module configured to capture packets embedded in the
received spread spectrum signal, the captured packets corresponding to the unique
user code;

a digital demodulator configured for independent CDMA communication
operation;

an de-interleaver generating a corresponding digital output;
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a decoder operative to decode reduced intersymbol interference coding of said
original audio signal representation;

a digital-to-analog converter (DAC) generating an audio output of said original
audio signal representation; and

a module adapted to reproduce said generated audio output, said audio having
been wirelessly transmitted from a portable audio source virtually free from
interference from device transmitted signals operating in the digital wireless audio

receiver spectrum.

7. (Previously Presented) A wireless digital audio headphone for receipt of a
unique user code and a digital audio representation signal in a packet format, the unique
user code configured to spread the said signal spectrum and further configured for
independent communication operation, said wireless digital audio headphone comprising:

a digital audio receiver, capable of mobile operation, configured for direct digital
wireless communication with a mobile digital audio transmitter, wherein said mobile
digital audio transmitter is operatively coupled to a portable audio player;

a direct conversion module configured to capture the packets embedded in the
received spread spectrum signal, the captured packets corresponding to the unique user
code;

a decoder opcerative to decode the applicd reduced intersymbol interference
coding of said audio representation signal; and

a digital-to—analog converter generating an audio output of said digital audio
representation signal; and a module adapted to reproduce said generated audio output, in
response to the unique user code bit sequence being recognized; said audio output being
virtually free from interference from device transmitted signals operating in the digital

wircless audio recciver spectrum.

8. (Previously Presented) A wireless digital audio receiver, capable of mobile
operation, configured to receive a unique user code and an original audio signal
representation in the form of packets, the unique user code configured to spread the said

signal spectrum and further configured for independent communication operation, the
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wireless digital audio receiver further configured to be directly communicable with a
mobile digital audio transmitter, wherein said mobile digital audio transmitter is
operatively coupled to a portable audio player, said wireless digital audio receiver
comprising:

a dircct conversion module configured to capture packets embedded in the
received spread spectrum signal, the captured packets corresponding to the unique user
code;

a decoder operative to decode applied reduced intersymbol interference coding of
said original audio signal representation ; and

a digital-to-analog converter generating an audio output of said original audio
signal representation;

and a module adapted to reproduce said generated audio output, in response to the
unique user code being recognized; said audio output being virtually free from
interference from device transmitted signals operating in the digital wireless audio

receiver spectrum.

9. (Previously Presented) A wireless digital audio transmitter operatively coupled
to a portable audio player and configured to transmit a unique user code and an original
audio signal representation in the form of packets, wherein said digital audio transmitter
coupled to said audio player, and configured to be directly communicable with a wireless
mobile receiver and capable of being moved in any direction during operation, said
wireless digital audio transmitter comprising:

an encoder operative to encode said original audio signal representation to reduce
intcrsymbol interference;

a digital modulator module configured for independent code division multiple

access (CDMA) communication operation.

10. (Currently Amended) A portable wireless digital audio system for digital
transmission of an original audio signal representation from a portable audio player
to a portable digital audio headphone receiver, said portable wireless digital audio

system comprising:
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a digital audio transmitter operatively coupled to said portable audio player
and transmitting a unique user code bit sequence with said original audio signal
representation in packet format, wherein said digital audio transmitter operatively
coupled to said audio player is capable of mobile operation, said digital audio
transmitter comprising:

a encoder operative to encode said original audio signal representation to
reduce intersymbol interference;

a digital modulator module configured for independent CDMA
communication operation;

said digital audio transmitter configured for direct digital wireless
communication with said portable digital audio headphone receiver, said portable
digital audio headphone receiver comprising:

a direct conversion module configured to capture packets embedded in the
received spread spectrum signal, the captured packets corresponding to the unique
user code bit sequence;

a digital demodulator configured for independent CDMA communication
operation;

a decoder operative to decode the applied reduced intersymbol interference
coding of said original audio signal representation;

a digital-to-analog converter (DAC) generating an audio output of said
original audio signal representation; and

a module adapted to reproduce said generated audio output, said audio
having been wirelessly transmitted from said portable audio seuree player and

reproduced virtually free from interference.

11. (Currently Amended) A portable wireless digital audio system for digital
transmission of an original audio signal representation from a portable audio player
to a digital audio receiver, said portable wireless digital audio system comprising:

a digital audio transmitter operatively coupled to said audio player and
transmitting a unique user code with said original audio signal representation in

packet format, wherein said digital audio transmitter coupled to said audio player is
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capable of being moved in any direction during operation, said digital audio

transmitter comprising:

an encoder operative to encode said original audio signal

representation to reduce intersymbol interference;

a digital modulator module configured for independent code division
multiple access (CDMA) communication operation and utilizing differential phase

shift keying (DPSK] to modulate said original audio signal representation;

said digital audio receiver capable of being moved in any direction
during operation and in direct wireless communication with said digital audio

transmitter, said digital audio receiver comprising:

a direct conversion module configured to capture packets embedded
in the received spread spectrum signal, the captured packets corresponding to the

unique user code;

a digital demodulator configured for independent CDMA

communication operation;

a decoder operative to decode the applied reduced inter-symbol

interference coding of said original audio signal representation;

a digital-to-analog converter generating an audio output of said

original audio signal representation; and

a module adapted to reproduce said generated audio output, said audio
having been wirelessly transmitted from said audio seuree player virtually free

from interference.

12.  (Currently Amended) A wireless digital audio receiver, capable of mobile
operation, configured to receive a unique user code and a original audio signal
representation in the form of packets, the wireless digital audio receiver further

configured to be directly communicable with a mobile digital audio transmitter, said

SONY Exhibit - 1002 - 0125



Application No.: 12/940,747
Atty. Docket No.: 1028.5

wireless digital audio receiver comprising:

a direct conversion module configured to capture packets embedded in the
received spread spectrum signal, the captured packets corresponding to the unique
user code;

a digital demodulator configured for independent code division multiple
access communication operation;

a decoder operative to decode reduced intersymbol interference coding of
said original audio signal representation;

a digital-to-analog converter (DAC) generating an audio output of said
original audio signal representation; and

a module adapted to reproduce said generated audio output, said audio
having been wirelessly transmitted from a portable audio player virtually free from
interference from device transmitted signals operating in the digital wireless audio

receiver spectrum.
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Introduction

Bluetooth s 8 knw-cost and low-power shovb-yangs radio HnX that operates in the workbeide &
unticensed ISM band, Tt may be ased 38 @ cable replacenent fechrology or as an advinced personal
wireless local avea network. Because of the usrestricted acoass fo the I5M band, Sluetooth devices ate
exposed {0 5 Mgl level of interfererce from unknown proprictary products, such @ micrswave oveas,
cowdiess phones, and 5o on. Intecference is also possible from WLAN products, suchoas 832,11, which
coexiss with Blustooth products.

A frequency- ‘rmgmi ng scheme s used Jo overcome interfirence and fading. Blustooth uses Gaussian
Frequenecy Shift Keying (GFSK) modulation on sach hop with a | Mbit's caw data rate. This frenuency
hopping technology helps mitigate bdeclereron (6 some extent. However, due to the fact that Blustooth
channels are spread over the ontire ISM band and bave 3 narrow channe! spacing, Imterference from
adiacent Bluspoth vhannels also presents a problem,

N

Motorala believes tiat the solution (o interfirence rejection can be scldeved via high-performance sigaat
valgorithuns, High-performance signal dt‘sef‘mm not ondy increases Blustooth's abilify 1o survive
in an hderfesencs environment, § also reduces inerfaeence to 802,11 by reducing the need for
se-sramsraissions. This in tm ot only endrneces the user’s ¢xperiencs, 1 also reduces the hattery drain of
the device. However, Motorole's interference rejection performance doss not come af the prics of

& »,'sms, 3@1 wrs"'xi increase powver consimption and stlicon cost. Instead, ¥ relies on is

Motorola’s Bluetooth Solution

The Motorofa Bluetooth selution {s a beeechip solution as shows in Figee 1 where the baseband portion
provides high-perfiemance detertion,

SIEAAD e

__‘v{‘...u o

Figure 1. Motorola’s Two-Chip Blustooth Solution

The high-perforniance signal detection i basshasd inchudes jolnt detection of the access cods, timing, 2
carctey frequency. The maximum Hkeldwod sequence estimation (MLSE) is ased for symbil recovery and
sxrvier tracking, The joint detection uses the §4 bits of the entive sync word io estimate the cartder digiially,
instead of the 4 bits of the preandsie in the conventional analng appeoach Thus, the joint defection
gnn;(amiv impim“s the carrfer estimation in the presevice of imterference, thereby eohancing the
IesSHRe rReovery peelt HORCe. The Bluetooth channed bas unrecoverable Inter %vma}ov Intarference (I8

be)

due o iss GFSK modulation and 7arrow chansol spacing. Conventional shickg detection is aptimal ool

MOTORGLA introduction 1
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MLSE Symbol Resovery with Carrlar Tracking

5
-

651 | SN 76% semaie

L 8-0.85:
8508

R0.8-0.85 S S T a0

TS0, LRk
w008 it 45
SRR 5o

& 4ft
> 1‘ e
8211 8B Using Motarols Sgeifications
Figurs 11. Coverage Map Showing Bluetooth Performancs
in the Presence of an 802.11 interferer
Figure 11 shows how the iaterference refection mumbers in Table | impact the Hok performance of

Bhetooth devices under 802,11 inerference. The awo graphs show Rinetanth packet reliability at various
focatinns using Vendor A and Motorola devices respectively wnder identical 502.11 intexfersove, It is
shown that the Motorola solution provides a slgrificant impsovernent {n reception guality (759 smaller
coverage hole). This improvement reveals itself in the forus of increased throughpue {tor daia applications)
and hetter voice quality {for audio applications). Meanwhile. die uproved Bluetaoth pvrf{mmn ce also
reduces the re-transaission for Bluetooth devices, thas further redocing interference 1o 80211 devices.

Summary

The Motorala Blustooth solutlon delivers to the Bluetooth market net rnly fow-cost and low-power
devices but also Gie best interference rejection perforonce as well,

Motorola has been hvolved with Blustooih developnient since s beginning, Motorola 15 aware of the

8
challenging fasues of bderference rejection asd cosxlstence with 802,11, The engineers at M{sismia pata
heavy emphasis on iiterference sejection parformance b the design of its platform sohution,

he joint detection for access oude, timing, and casrler provides high rellabliity and Iy false-alarm rate
or the access code detection. It alap provides robust catrter and daing syncheordzating in the presence af
s‘rioren(\" The MLSE svaubed recovery with exerer tacking 5 an optimal solution to message veoovery
3 & Blustooth channel environment thit has worecoverable ~\§: In .a(idi(imz MLSE symbol recovery alse

T
fo
Motorola sofution additional inferfesence

,Eif}ws using exceptionatly SRFTERY BEleCHy ity that gives the
rejection.

These sophistivated detection algorithims extond the battery He siner they redure the need for
re-franssiasion, The sensitivity gain oaa be divectly transiated finto better user experiences inchuding
eoverage expansion, capacily Increase, and quality of service. The reduced fe-transmission can also
impress the condition of coexisience with 802,11,

RMOTOROLA Suimnary 7
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Appl. No. 12/940,747
Atty. Docket No. 1028.5

WIRELESS DIGITAL AUDIO MUSIC SYSTEM

This continuation application claims the benefit of U.S. Patent Application No.
12/570,343, which was a continuation application elaimed claiming the benefit of U.S.
Patent Application Serial No. 12/144,729 filed July 12, 2008, now U.S. Patent No.
7,684,885, which was a continuation which—elaimed claiming benefit of U.S. Patent
Application Serial No. 10/648,012 filed August 26, 2003, now U.S. Patent No. 7,412,294,

which was a continuation-in-part elaimed claiming benefit from U.S. Patent Application
Serial No. 10/027,391, filed December 21, 2001, for “Wireless Digital Audio System,”
published under US 2003/0118196 A1 on June 26, 2003, now abandoned, beth-ef-which
are—incorporated—herein—in—their—entirety by referenee the disclosurcs of which arc

incorporated herein in their entireties by reference.

BACKGROUND OF THE INVENTION

[0001] This invention relates to audio player devices and more particularly to systems
that include headphone listening devices. The new audio system uses an existing
headphone jack (i.e., this 18 the standard analog headphone jack that connects to wired
headphones) of a music audio player (i.e., portable CD player, portable cassette player,
portable A.M./F.M. radio, laptop/desktop computer, portable MP3 player, and the like) to
connect a battery powered transmitter for wireless transmission of a signal to a set of

battery powered receiving headphones.

[0002] Use of audio headphones with audio player devices such as portable CD players,
portable cassette players, portable A.M./F.M. radios, laptop/desktop computers, portable
MP3 players and the like have been in use for many years. These systems incorporate an
audio source having an analog headphone jack to which headphones may be connected

by wire.

[0003] There are also known wireless headphones that may receive A.M. and F.M. radio
transmissions. However, they do not allow use of a simple plug in (i.¢., plug in to the
existing analog audio headphone jack) battery powered transmitter for connection to any
music audio player device jack, such as the above mentioned music audio player devices,

for coded wireless transmission and reception by headphones of audio music for private
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listening without interference where multiple users occupying the same space are
operating wireless transmission devices. Existing audio systems make use of electrical
wire connections between the audio source and the headphones to accomplish private

listening to multiple users.

[0004] There is a need for a battery powered simple connection system for existing music
audio player devices (i.e., the previously mentioned music devices), to allow coded
digital wireless transmission (using a battery powered transmitter) to a headphone
receiver (using a battery powered receiver headphones) that accomplishes private

listening to multiple users occupying the same space without the use of wires.

SUMMARY OF THE INVENTION

[0005] The present invention is gencrally dirccted to a wircless digital audio system for
coded digital transmission of an audio signal from any audio player with an analog
headphone jack to a receiver headphone located away from the audio player. Fuzzy logic
technology may be utilized by the system to enhance bit detection. A battery-powered
digital transmitter may include a headphone plug in communication with any suitable
music audio source. For reception, a battery-powered headphone receiver may use
embedded fuzzy logic to enhance user code bit detection. Fuzzy logic detection may be
used to enhance user code bit detection during decoding of the transmitted audio signal.
The wireless digital audio music system provides private listening without interference
from other users or wireless devices and without the use of conventional cable

connections.

[0006] These and other features, aspects and advantages of the present invention will
become better understood with reference to the following drawings, description and

claims.

BRIEF DESCRIPTION OF THE DRAWINGS
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[0007] Some aspects of the present invention are generally shown by way of reference to

the accompanying drawings in which:

Figure 1 schematically illustrates a wireless digital audio system in accordance

with the present invention;

Figure 2 is a block diagram of an audio transmitter portion of the wireless digital

audio system of Fig. 1.;

Figurc 3 is a block diagram of an audio rccciver portion of the wircless digital

audio system of Fig. 1; and

Figure 4 is an exemplary graph showing the utilization of an embedded fuzzy

logic coding algorithm according to one embodiment of the present invention.

DETAILED DESCRIPTION

[0008] The following detailed description is the best currently contemplated modes for
carrying out the invention. The description is not to be taken in a limiting sense, but is

made merely for the purpose of illustrating the general principles of the invention.

[0009] Referring to Figures 1 through 3, a wireless digital audio music system 10 may
include a battery powered transmitter 20 connected to a portable music audio player or
music audio source 80. The battery powered wireless digital audio music transmitter 20
utilizes an analog to digital converter or ADC 32 and may be connected to the music
audio source 80 analog headphone jack 82 using a headphone plug 22. The battery
powered transmitter 20 may have a transmitting antenna 24 that may be omni-directional
for transmitting a spread spectrum modulated signal to a receiving antenna 52 of a battery
powered headphone receiver 50. The battery powered receiver 50 may have headphone
speakers 75 in headphones 55 for listening to the spread spectrum demodulated and
decoded communication signal. In the headphone receiver 50, fuzzy logic detection may
be used to optimize reception of the received user code. The transmitter 20 may digitize

the audio signal using ADC 32. The digitized signal may be processed downstream by an
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encoder 36. After digital conversion, the digital signal may be processed by a digital low
pass filter. To reduce the effects of channel noise, the battery powered transmitter 20
may use a channel encoder 38. A modulator 42 modulates the digital signal to be
transmitted. For further noise immunity, a spread spectrum DPSK (differential phase
shift key) transmitter or module 48, is utilized. The battery powered transmitter 20 may
contain a code generator 44 that may be used to create a unique user code. The unique
user code generated is specifically associated with one wireless digital audio system user,
and it is the only code recognized by the battery powered headphone receiver 50 operated
by a particular user. The radio frequency (RF) spectrum utilized (as taken from the
Industrial, Scientific and Medical (ISM) band) may be approximately 2.4 GHz. The
power radiated by the transmitter adheres to the ISM standard.

[0010] Particularly, the received spread spectrum signal may be communicated to a 2.4
GHz direct conversion receiver or module 56. Referring to Figures 1 through 4, the
spread spectrum modulated signal from transmit antenna 24 may be received by receiving
antenna 52 and then processed by spread spectrum direct conversion receiver or module
56 with a receiver code generator 60 that contains the same transmitted unique code, in
the battery powered receiver 50 headphones. The transmitted signal from antenna 24
may be received by receiving antenna 52 and communicated to a wideband bandpass
filter (BPF). The battery powered receiver 50 may utilize embedded fuzzy logic 61 (as
graphically depicted in Figures 1, 4) to optimize the bit detection of the received user
code. The down converted output signal of direct conversion receiver or module 56 may
be summed by receiver summing element 58 with a receiver code generator 60 signal.
The receiver code generator 60 may contain the same unique wireless transmission of a
signal code word that was transmitted by audio transmitter 20 specific to a particular
user. Other code words from wireless digital audio systems 10 may appear as noise to
audio receiver 50. This may also be true for other device transmitted wireless signals
operating in the wireless digital audio spectrum of digital audio system 10. This code
division multiple access (CDMA) may be used to provide each user independent audible
enjoyment. The resulting summed digital signal from receiving summary element 58 and
direct conversion receiver or module 56 may be processed by a 64-Ary demodulator 62 to

demodulate the signal elements modulated in the audio transmitter 20. A block de-
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interleaver 64 may then decode the bits of the digital signal encoded in the block
interleaver 40. Following such, a Viterbi decoder 66 may be used to decode the bits
encoded by the channel encoder 38 in audio transmitter 20. A source decoder 68 may

further decode the coding applied by encoder 36.

[0011] Each receiver headphone 50 user may be able to listen (privately) to high fidelity
audio music, using any of the audio devices listed previously, without the use of wires,
and without interference from any other receiver headphone 50 user, even when operated
within a shared space. The fuzzy logic detection technique 61 used in the receiver 50
could provide greater user separation through optimizing code division in the headphone

receiver.

[0012] The battery powered transmitter 20 sends the audio music information to the
battery powered receiver 50 in digital packet format. These packets may flow to create a

digital bit stream rate less than or equal to 1.0 Mbps.

[0013] The user code bits in each packet may be received and detected by a fuzzy logic
detection sub-system 61 (as an option) embedded in the headphone receiver 50 to
optimize audio receiver performance. For each consecutive packet received, the fuzzy
logic detection sub-system 61 may compute a conditional density with respect to the
context and fuzziness of the user code vector, i.¢., the received code bits in each packet.
Fuzziness may describe the ambiguity of the high (1)/low (0 or -1) event in the received
uscr code within the packet. The fuzzy logic detection sub-system 61 may measure the
degree to which a high/low bit occurs in the user code vector, which produces a low
probability of bit error in the presence of noise. The fuzzy logic detection sub-system 61
may use a set of if-then rules to map the user code bit inputs to validation outputs. These

rules may be developed as if-then statements.

[0014] Fuzzy logic detection sub-system 61 in battery-powered headphone receiver 50
utilizes the if-then fuzzy set to map the received user code bits into two values: a low (0
or -1) and a high (1). Thus, as the user code bits are received, the “if” rules map the
signal bit energy to the fuzzy set low value to some degree and to the fuzzy set high value

to some degree. Figure 4 graphically shows that x-value -1 equals the maximum low bit
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energy representation and x-value 1 equals the maximum high bit energy representation.
Due to additive noise, the user code bit energy may have some membership to a low and
high as represented in Figure 4. The if-part fuzzy set may determine if each bit in the
user code, for every received packet, has a greater membership to a high bit
representation or a low bit representation. The morce a user code bit energy fits into the
high or low representation, the closer its subsethood, i.e., a measure of the membership

degree to which a set may be a subset of another set, may be to one.

[0015] The if-then rule parts that make up the fuzzy logic detection sub-system 61 must
be followed by a defuzzifying operation. This operation reduces the aforementioned
fuzzy sct to a bit encrgy representation (i.c., -1 or 1) that is received by the transmitted
packet. Fuzzy logic detection sub-system 61 may be used in battery-powered headphone

receiver 50 to enhance overall system performance.

[0016] The next step may process the digital signal to return the signal to analog or base
band format for use in powering speaker(s) 75. A digital-to-analog converter 70 (DAC)
may be used to transform the digital signal to an analog audio signal. An analog low pass
filter 72 may be used to filter the analog audio music signal to pass a signal in the
approximate 20 Hz to 20 kHz frequency range and filter other frequencies. The analog
audio music signal may then be processed by a power amplifier 74 that may be optimized
for powering headphone speakers 75 to provide a high quality, low distortion audio music
for audible enjoyment by a user wearing headphones 55. A person skilled in the art
would apprcciatc that somc of the cmbodiments described hercinabove arc merely
illustrative of the general principles of the present invention. Other modifications or
variations may be employed that are within the scope of the invention. Thus, by way of
example, but not of limitation, alternative configurations may be utilized in accordance
with the teachings herein. Accordingly, the drawings and description are illustrative and

not meant to be a limitation thereof.

[0017] Moreover, all terms should be interpreted in the broadest possible manner
consistent with the context. In particular, the terms “comprises” and “comprising” should
be interpreted as referring to elements, components, or steps in a non-exclusive manner,

indicating that the referenced elements, components, or steps may be present, or utilized,
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or combined with other elements, components, or steps that are not expressly referenced.
Thus, it is intended that the invention cover all embodiments and variations thereof as
long as such embodiments and variations come within the scope of the appended claims

and their equivalents.

ABSTRACT

[0018] A wircless digital audio systecm includes a portablc audio source with a digital
audio transmitter operatively coupled thereto and an audio receiver operatively coupled
to a headphone set. The audio receiver is configured for digital wireless communication
with the audio transmitter. The digital audio receiver utilizes fuzzy logic to optimize
digital signal processing. Each of the digital audio transmitter and receiver is configured
for code division multiple access (CDMA) communication. The wireless digital audio
system allows private audio enjoyment without interference from other users of

independent wireless digital transmitters and receivers sharing the same space.
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1. iX] The reply was filed after a final rejection, but prior to or on the same day as filing a Notice of Appeal. To avoid abandonment of this
application, applicant must timely file one of the following replies: (1) an amendment, affidavit, or other evidence, which places the
application in condition for allowance; (2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41.31; or (3) a Request
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under 37 CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally set in the final Office action; or (2) as

set forth in (b) above, if checked. Any reply received by the Office later than three months after the mailing date of the final rejection, even if timely filed,
may reduce any earned patent term adjustment. See 37 CFR 1.704(b).

NOTICE OF APPEAL

2. [ The Notice of Appeal was filed on . A brief in compliance with 37 CFR 41.37 must be filed within two months of the date of
filing the Notice of Appeal (37 CFR 41.37(a)), or any extension thereof (37 CFR 41.37(e)), to avoid dismissal of the appeal. Since
a Notice of Appeal has been filed, any reply must be filed within the time period set forth in 37 CFR 41.37(a).

AMENDMENTS

3. The proposed amendment(s) filed after a final rejection, but prior to the date of filing a brief, will not be entered because

(a)& They raise new issues that would require further consideration and/or search (see NOTE below);

(0)[] They raise the issue of new matter (see NOTE below);

() ] They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for
appeal; and/or

(d) [ They present additional claims without canceling a corresponding humber of finally rejected claims.
NOTE: Claims 3 - 6, 10 and 12 now require the reciver to be directly communicable with a mobile digital audio transmitter.
Previous they were only communicable, no direct requirement was present. The previous interpreation allowed for
intermetient steps during communication while the new limitations preclude this interpretation and thus are a change in
scope.. (See 37 CFR 1.116 and 41.33(a)).

4. ] The amendments are not in compliance with 37 CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324).

5. ] Applicant's reply has overcome the following rejection(s):

6. ] Newly proposed or amended claim(s) would be allowable if submitted in a separate, timely filed amendment canceling the
non-allowable claim(s).

7.[X For purposes of appeal, the proposed amendment(s): a) I will not be entered, or b) [] will be entered and an explanation of
how the new or amended claims would be rejected is provided below or appended.

The status of the claim(s) is (or will be) as follows:
Claim(s) allowed:

Claim(s) objected to:

Claim(s) rejected: 1-12.

Claim(s) withdrawn from consideration:

AFFIDAVIT OR OTHER EVIDENCE

8. [ The affidavit or other evidence filed after a final action, but before or on the date of filing a Notice of Appeal will not be entered
because applicant failed to provide a showing of good and sufficient reasons why the affidavit or other evidence is necessary and
was not earlier presented. See 37 CFR 1.116(e).

9. [ The affidavit or other evidence filed after the date of filing a Notice of Appeal, but prior to the date of filing a brief, will not be
entered because the affidavit or other evidence failed to overcome all rejections under appeal and/or appellant fails to provide a
showing a good and sufficient reasons why it is necessary and was not earlier presented. See 37 CFR 41.33(d)(1).

10. [] The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached.

REQUEST FOR RECONSIDERATION/OTHER

11. [ The request for reconsideration has been considered but does NOT place the application in condition for allowance because:

12. [] Note the attached Information Disclosure Statement(s). (PTQ/SB/08) Paper No(s).
13. [ Other: .

/Andrew C Flanders/
Primary Examiner, Art Unit 2614
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REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL
{Submitted Only via EFS-Web)

Application Filing Docket Number Art

Number 12940747 Date 2010-11-05 (if applicable) 16285 Unit 2614
First Named C. Earl Woolfork Examiner Andrew C. Flanders

Inventor Name

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application.
Reguest for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply t¢ any utility or plant application filed prior to June 8,
1995, or to any design application. The Instruction Sheet for this form is located at WWW USPTC GOV

SUBMISSION REQUIRED UNDER 37 CFR 1.114

Note: if the RCE is proper, any previously filed unentered amendments and amendmenis enclosed with the RCE will be eniered in the order
in which they were filed unless applicant instructs otherwise. If applicant does not wish {o have any previously filed unentered amendmenti(s}
entered, applicant must request non-eniry of such amendment{s).

Previously submitted. If a final Office action is cutstanding, any amendments filed after the final Office action may be considered as a
submission even if this box is not checked.

3:} Consider the arguments in the Appeal Brief or Reply Brief previously filed on

] Other

Enclosed

Amendment/Repiy
D Information Disclosure Statement {IDS}

D Affidavii{s) Declaration{s)

[] Other

MISCELLANEOUS

D Suspension of action on the above-identified applicafion is requested under 37 CFR 1.103(c) for a pericd of months
{Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17{i) required)

[] Other

FEES

The RCE fee under 37 CFR 1.17(e} is required by 37 CFR 1.114 when the RCE is filed.
The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, o
Deposit Account No 504576

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED

Patent Practitioner Signature

[1 Applicant Signature
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Signhature of Registered U.S. Patent Practitioner

Signature

/Megan Lyman/

Date (YYYY-MM-DD) |2011-08-02

Name

Megan Lyman

Registration Number | 57054

This collection of infornation is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is {o
file {and by the USPTO to process) an application. Confidentiality is govermned by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time
will vary depending upon the individual case. Any comments on the amount of ime you require to complete this form andfor suggestions for
reducing this burden, shouild be sent to the Chief information Cfficer, U S. Patent and Trademark Office, U.S. Departiment of Commerce,
P.O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in compieting the form, call 1-800-PT0O-9199 and seiect option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 83-579) requires that you be given certain information in connection with your submission of the
attached form relaied 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.5. 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.B.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 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 refated to an Intemational 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 Alomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, o 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. 2804 and
2906. Such disclosure shall be made in accordance with the GSA regulafions 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.S5.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 polential violation of law or regulation.
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REQUEST FOR CONTINUED EXAM AND RESPONSE TO THE FINAL
REJECTION DATED 05/05/11

THE EXAMINER INTERIVEW OF JUNE 7, 2011

The Applicant would like to thank Examiner Flanders for his courtesy and
attention in participating in the telephonic interview on June 7, 2011 at 10 am. The
applicant has reviewed the Examiner’s interview summary of June 15,2011, Asis
recited in that summary, a detailed discussion regarding the particular issue of a mobile
transmitter and receiver in the present invention differs substantially in problem and
solution to the prior art. The Examiner agreed that the IST problem is very different and
requires a novel solution as is presented in the present invention. The Applicant
maintains that the claim language properly details this solution (see Claims 2, 4, 6, 7, and

99 &6,

12 “a digital audio receiver, capable of mobile operation,” “mobile digital audio

transmitter”; Claims 3, 5, 9, and 11 “is capable of being moved in any direction during

E Y

operation”’; Claim 8 “wherein said mobile digital audio receiver,” “mobile digital audio
transmitter”; and Claim 10 “is capablc of mobilc opcration”). The Applicant maintains
that the centralized and not portable systems of Li, and analog systems of Altstatt cannot
suggest remedies to the host of issues confronted by one of ordinary skill in creating a
wireless digital system that can operate while the single transmitter and receiver are
mobile and in an environment with other transmissions. The applicant also maintains that
the presence of the DCR is novel and a patentable clement of the present invention. The

Applicant again wishes to show his appreciation for the Examiner’s time and thought

extended during the interview.

ADDITION OF CLAIMS 13-18
The applicant has added additional Claims 13-18 that clearly state the problem of
intersymbol interference and the decoder and encoder elements of the present invention
that solve this problem. The ISI problem was discussed in the Examiner Interview, and
the new claims seek to address the concerns of the Examiner, namely that the issue was
not detailed. These new claims indicate that a mobile transmitter and receiver have ISI
issues that require special coding to resolve. These new claims do not add new matter to

the application and it is respectfully requested that they be entered and reviewed.
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RESPONSE TO REJECTION OF CLAIMS 1 - 12 UNDER 35 U.S.C. 103

A finding of obviousness requires that “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 the subject matter pertain.” 35 U.S.C. §103(a). In KSR Int’l Co. v.
Teleflex, Inc., 127 S. Ct. 1727, 82 USPQ2d 1385 (2007), the Supreme Court stated that
the following factors set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459
(1966) control an obviousness inquiry: (1) the scope and content of the prior art; (2) the
differences between the prior art and the claimed invention; (3) the level of ordinary skill
in the art; and (4) objective evidence of nonboviousness. KSR, 127 S. Ct. at 1734, 82
USPQ2d at 1388 (quoting Graham, 383 U.S. at 17-18, 14 USPQ at 467).

The KSR Court affirmed that it is "important to identify a reason that would have
prompted a person of ordinary skill in the relevant field to combine the elements in the
way the claimed new invention does . . . because inventions in most, if not all, instances
rely upon building blocks long since uncovered, and claimed discoveries almost of
necessity will be combinations of what, in some sense, is already known." KSR, 127 S.
Ct. at 1741, 82 USPQ2d at 1396. Oncc the Graham factors have been addressed, the
Examiner may apply the TSM test, asking whether (1) a teaching, suggestion or
motivation exists in the prior art to combine the references cited, and (2) one skilled in
the art would have a reasonable expectation of success. See USPTO Guidelines at 57534.

Further, in order to establish prima facie obviousness of a claimed invention, all
the claim limitations must be taught or suggested by the prior art. In re Royka, 490 F.2d
981, 180 USPQ 580 (CCPA 1974). Additionally, in considering a prior art reference, the
reference must be considered in its entirety, i.e., as a whole, including portions that would
lead away from the claimed invention. WL. Gore & Associates, Inc. v. Garlock. Inc., 721
F.2d 1540,220 USPQ 303 (Fed. Cir. 1983), cert. denied, 469 U.S. 851 (1984). A prior art
reference is only appropriate where the “invention as a whole would be obvious to a
person of ordinary skill in the field.” In re Kumar, 418 F.3d 1361, 76 USPQ2d 1048,
1053 (Fed. Cir. 2005). Moreover, it is improper to combine references where the
references teach away from their combination. /n re Grasselli, 713 F.2d 731,743,218
USPQ 769, 779 (Fed. Cir. 1983). Indeed, "an applicant may rebut a prima facie case of
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obviousness by showing that the prior art teaches away from the claimed invention in any
material respect.” In re Peterson, 315 F.3d 1325, 1331 (Fed. Cir. 2003) (Emphasis
added). In making an obviousness rejection, Examiners must provide evidence and clear

argument as to how the prior art suggests the invention. Sud-Chemie v. Multisorb Techs.,
554 F. 3d 1001 (Fed. Cir. 2009).

Claims 1-12 Rejected as Unpatentable over Altstatt in View of Li and in Further View of
Lindemann

Summary

The applicant is aware that the prior art is taken as a whole, as is cited above, in
the rejections posed. It is this very fact that the applicant urges the cxaminer to review
this invention. As is outlined in detail below, the prior art in combination do not teach or
suggest the present invention and provide no motivation for one of ordinary skill to
combine and solve the novel problems posed by a mobile system working with a single
mobile transmitter and a single mobile receiver in a space containing other transmissions
in the digital spectrum. The present invention was first presented to the Patent Office in
2001 and must be evaluated at that time point, well before wireless audio transmission
was commonplace in our current digital society. Three patents have been issued towards
the present invention, each directed towards different novel aspects of transmitting digital
audio with high fidelity and without interference. It is the applicant’s position the static
systems of Lindemann, centralized and not portable systems of Li, and analog systems of
Altstatt cannot suggest remedies to the host of issues confronted by one of ordinary skill
in creating a wireless digital system that can operate while the single transmitter and
receiver arc mobile and in an environment with other transmissions. The overarching
deficiencies in each prior art cannot be remedied by the presence of the prior art as a
whole. These deficiencies in the prior art make it implausible to combine them in 2001
to teach, suggest, or provide motivation to one of ordinary skill to produce the present
invention. Below three major arcas discussed in the Final Rejection are addressed: 1SI,
CDMA, and the DCR. It is expected that after a review of these three issues and how the
prior art fail to address the solutions fashioned by the present invention, the rejections

will be removed and the application placed into allowance.
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Amendments to the Claims

Claims 3, 4, 5, 6, and 12 have been amended to state that the “wireless digital
receiver” is directly communicable with the “digital audio transmitter.” The omission of
the word “directly” in the originally submitted claims was in error. The insertion of this
word docs not change the scope of the claim and should be allowed at this timc in
prosecution. Claims 10 and 11 have also been amended to change “audio source” as is
written in the original claims to “audio player.” Again this amendment corrects the
original language and does not change the scope of the claims. The Applicant
respectfully requests that the amendments be entered at this time. New Claims 13-18
have been added and it is respectfully requested that they be entered for examination.

The Intersymbol Interference Problem

In order to clearly demonstrate that the prior art combination does not teach or
suggest the present invention, a description of the problem of Intersymbol interference
(“IST) is provided. ISI distorts the audio signal content, causing a major obstacle to the
transmission of high data rate audio from an in-motion transmitter to an in-motion
receiver. Referring to the underlined sections of the Exhibit I'V text “Adaptive Filter
Theory,” Second Edition, by Simon Haykin, ISI “is caused by dispersion in the transmit
filter, the transmission medium, and the receive filter . . . we usually find that intersymbol
interference is the chief determining factor in the design of high-data rate transmission
systems . . . intersymbol interference, if left unchecked, can result in erroneous decisions
when the sampled signal at the channel output is compared with some preassigned
threshold by means of a decision device.” The problem of ISI is very different in static
and mobile systems.

Within the present invention, both the digital audio transmitter and digital audio
receiver may be in motion (see Claims 1 - 12), thus, the relative position and velocity of
both the transmitter and receiver (both in-motion transmitter and in-motion receiver
present spatial and temporal variations) will be constantly changing (e.g., a person
running with the wireless digital audio system). Because ISI results when the in-motion
digital audio transmitter attempts to communicate high symbol rate audio to the in-
motion digital audio recciver, ISI must be suppressed. The present invention solves the

ISI problem by maintaining fidelity of the high data rate audio signal while the in-motion
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transmitter is in communication with the in-motion receiver. The ISI mitigation of the
present invention is performed by, among other things, the claimed encoder (“a encoder
operative to encode said original audio signal representation to reduce intersymbol
interference”) and decoder (“‘a decoder operative to decode the applied reduced
intersymbol interference coding of said original audio signal representation”)
(Claims 1 - 12). This solution is the result of a novel inventive step in producing the
present invention.

On page 5 of the Final Rejection (FRJ) mailed 05/05/2011, it is stated: “The
combination of Altstatt in view of Li fails to cxplicitly disclosc that the decoder is
operative to decode reduced intersymbol interference coding of original audio signal

2

representation.” Thus, the rejection of the claim language “a decoder operative to
decode the applied reduced intersymbol interference coding of said original audio signal
representation” relies upon Lindemann. /t is important to note that Lindemann never
discusses ISI. Failure to identify the problem of ISI clearly demonstrates that this prior
art, ncither alone nor in combination can cven suggest a solution to the present invention.
Furthermore, Roberts (6,418,558), which is also cited in this rejection, does not disclose
the reduction of ISI in a mobile transmitter and mobile receiver system. Roberts cannot
teach or suggest how the unique problem of ISI in a mobile system can be attenuated.
One of ordinary skill would have no motivation to look to these prior art to solve the ISI
problem in a mobile system as has been accomplished by the present invention.

The FRIJ relies upon the hypothetical scenario that Lindemann teaches reduction
of ISI within a mobile transmitter/mobile receiver system (page 5 of the FRJ states:
“Lindemann also includes that the transmission stream is created using a Reed-Solomon
encoding and interleaver and a corresponding decoder in the decoder. Applying these
teachings to the encoding of the combination discloses: . . . reduced intersymbol
interference coding™). Reed-Solomon encoding and interleaving may be designed to
address burst errors, but Lindemann does not teach Reed-Solomon encoding and
interleaving for the purpose of reducing ISI in a mobile transmitter/mobile receiver
system. Lindemann is silent about both mobility and ISI.

In fact, paragraph 0050 of Lindemann 2004/0223622, states: “The interleaver

function performed by the Reed Solomon Encoder and Interleaver with Frame Marker
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Insertion 407 protects against burst errors by scrambling adjacent bits across multiple
Reed Solomon encoding blocks. This error protection system is a called a concatenated
encoder with interleaving.” (Emphasis added). To be clear, “Reed-Solomon (RS) are
nonbinary codes which are capable of correcting errors which appear in bursts and are
commonly uscd in concatenated coding systems” (reference undcrlined scction of Exhibit
V text “Wireless Communications Principles & Practice” by T. S. Rappaport). Bursts are
the result of an additional unintended transmission source (also known as a jammer
because it may unintentionally jam communications) as described in underlined section
of Exhibit VI text “Introduction to Spread Spectrum Communications” by R.L. Peterson,
R.E. Ziemer and D.E. Borth: “Jamming strategies which concentrate jamming resources
on somc fraction of the transmitted symbols using cither pulscd or partial band
techniques cause demodulator output errors to occur in bursts.”

To clarify, “FIGURE 10-1. Covert communications process” and underlined
section of Exhibit VII text “Introduction to Spread Spectrum Communications” by R.L.
Peterson, R.E. Ziemer, and D.E. Borth states: “In any communications operation, there
may be several ingredients or “players,” as illustrated in Figure 10-1. First, there are the
intended communicators, which make use of the transmitter and receiver shown in the
figure. Second, there may be unintentional sources or jammers.” Consequently, “These
jammers produce bursts of errors . . . . To counter this difficulty, an interleaver is placed
between the encoder and the modulator and a de-interleaver is placed between the
demodulator and the decoder” (reference underlined section of Exhibit VIII text
“Introduction to Spread Spectrum Communications” by R.L. Peterson, R.E. Ziemer, and
D.E. Borth).

Lindemann doces not tcach a method of “Reed Solomon cencoding/decoding to
reduce ISI” as stated on page 6 of the FRJ. The FRJ misinterprets ISI (defined previously
above) as interference radiating from an outside transmission source (burst errors).
Moreover, Roberts is silent about reducing ISI within a wireless mobile
transmitter/mobile receiver system. The rejection relies on a nonenabled hypothetical
scenario, because neither Lindemann nor Roberts suggest a method of reducing ISI in a
wircless mobile transmitter/mobilc receiver system. The combination of Altstatt, Li,

Lindemann (with Roberts) fails to teach or suggest the claim language “a decoder
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operative to decode the applied reduced intersymbol interference coding of said original
audio signal representation.”

A further review of Roberts shows that there is not disclosure of Reed-
Solomon/Interleaving to reduce ISI (see col. 5 Ins. 62 — 67 and col. 6 Ins. 1 —3: “The
clock signals for generating the carricrs and the symbols representing the transmitted data
may be locked to each other or generated from the same source, to reduce intersymbol
interference significantly,” “Another technique for reducing intersymbol interference is
the transmission of each symbol with more than 360 degrees of phase in one cycle of its
carrier, in order to allow some leeway in tracking the phase of a channel carrier in a
receiving system.” And see col. 45 Ins. 9 — 14: “Again, a phase discontinuities exist at the
cnds of the total 405 degree phasc degreces of this wave. In fact, this characteristic gives
the excess-phase improvement an advantage over its primary function of providing a
guard band for the symbol decoder, for reducing intersymbol interference,” And see col.
46 Ins. 10 — 19: “In the present system, however, it has been found that even very small
frequency drifts between the 8 kHz symbol or flame clock and the frequencies of the
tones upon which they ride can produce significant intersymbol interference and
distortion at the receiving end. Such drifts tend to destroy the orthogonality of the
channel signals produced by inverse FFT 140 in FIG. 21. The present system also,
however, provides a simple, inexpensive way to overcome this problem. FIG. 51 shows a
portion 4200 of the HDT clock/sync logic in CTSU 54, F1G. 3.”)

In each of the above methods to reduce ISI presented by Roberts, none of them
disclose the use of Reed-Solomon/Interleaving as a solution to suppress ISI. In fact,
Roberts discloses Reed-Solomon for error detection/correction (as previously described
above and scc col. 6 Ins. 5 — 12: “An cmbodiment is shown which handles both
unencoded parity-type detection/correction and more multiple types of more powerful
methods, such as Reed-Solomon encoding, in a transparent, real-time fashion, by packing
the data words differently for each case. Moreover, the processor loading involved in
these error-correction techniques can be spread out in time, so that not all channels need
to be handled at the same time.”) Page 5 of the FRJ incorrectly states “configure Reed
Solomon decoding/interlcaving to reducc IST as is shown by Roberts 6,418,558, because

Roberts does not disclose nor teach such a configuration.
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It is clear that the degree of ISI becomes more severe in a mobile environment
(i.c., a mobile transmitter communicating with a mobile receiver) given the following: a
fading channel exhibits ISI in digital communications (reference underlined section of
Exhibit IX text “Introduction to Spread Spectrum Communications” by R. Peterson, R.
Zicmer, and D. Borth and referring to the underlined scction of Exhibit X text “Spread
Spectrum Systems With Commercial Applications,” Third Edition, by Robert C. Dixon,
“The rate at which fades occur is a function of the rate at which the signal propagation
paths change. In fixed-position svstems, the fading rate is determined by how fast the
environment changes.”) Lindemann (who does not address ISI) teaches a fixed-position
system (i.c., immobile digital transmitter and immobile digital speaker receiver) and
Roberts is silent as to mobile systems. Given the fact that the rate at which fades occur
(fading relative to ISI) is a function of the rate at which the signal propagation paths
change, and that both the transmitter and receiver in the present invention are mobile, it
should be clear that the propagation paths, or multipath in the present invention, create a
type of ISI that was not considered in Roberts.

The teachings of Altstatt, Li, Lindemann and Roberts do not combine to obviate
the present invention when taken as a whole. Referencing the underlined section of
Exhibit XI text “Spread Spectrum Systems with Commercial Applications,” Third
Edition, by Robert C. Dixon: “One cannot say, however, that using a spread spectrum
signal (e.g., CDMA) does away with all multipath effects.” Emphasis added. One may
consider Bluetooth as an example of the Altstatt, Li, and Lindemann teachings based on
the hypothetical scenario presented in the FRJ on pages 4 and 5. (“It would have been
obvious to one of ordinary skill in the art at the time the invention was made to apply the
digital CDMA wirclcss communication of Li to replace the FM modulation
communication as taught by Alstatt. Li clearly teaches the device for use in portable
implementations such as music and headphone audio reproductions.” And on page 5
“reducing intersymbol interference for CDMA transmission is notoriously well known in
the art.”)

At the present time, Bluetooth is known “for use in portable implementations such
as music and hcadphone audio reproductions” (Reference page 4 of the FRJ). As stated

in the underlined section of Exhibit XII, Bluetooth Specification Version 1.0B, page 41
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“Bluetooth is a short-range radio link intended to replace cable(s) connecting portable . . .
clectronic devices.” (submitted to the USPTO on 08/04/2010 by way of the Information
Disclosure Statement). The FRIJ states that “reducing intersymbol interference for
CDMA transmission is notoriously well known in the art,” and the combination of
Altstatt, Li and Lindemann (including Roberts) should lend a reduced ISI solution (for a
portable mobile wireless system) that is “obvious to one of ordinary skill in the art.”

Respectfully, the following application note provides evidence this rejection is in
error. The application note (submitted to the USPTO on 04/14/2011by way of the
Information Disclosure Statement) is “Motorola’s Bluetooth Solution to Interference
Rejection and Coexistence with 802,117 and it states on page 1, section 2 (also see page
7, scction 4) “The Bluctooth channcl has unrccoverable Inter Symbol Interference (IST).”
A copy of this statement is conveniently located and underlined in Exhibit XIII. Itis
important to note that Motorola’s application note was published in December of 2001,
while the present invention was disclosed to Mr. Dennis Beech (the patent prosecution
attorney at that time) in June of 2001 (Please see Exhibit XIV). The application note is,
at least, evidence that reducing ISI within a system that contains a mobile transmitter and
a mobile receiver is #ot “obvious to one of ordinary skill in the art” nor is it “notoriously
well known in the art.”

The IST within Bluetooth, at that time, would not be in an “unrecoverable” state if
the solution was “obvious to one of ordinary skill in the art” or “notoriously well known
in the art.” The Bluctooth specification referenced here (version 1.0B) was published in
December of 1999 and it was not until December of 2001 when Motorola proposed a
solution to reduce ISI in Bluetooth’s system. Again it is important to note that the
solution for reducing ISI in a wircless mobile digital audio transmitter/mobile digital
audio receiver system was part of the present invention prior to the Motorola application
note.

The claims should be in allowance on the presence of the encoder /decoder that
function to reduce ISI that results when both the transmitter and receiver are in motion.
These explanations remove the obviousness arguments for all remaining Claims 1- 12.

Thus, for at Icast the rcasons provided above, the prior art references arc deficient in

SONY Exhibit - 1002 - 0191



Application No.: 12/940,747
Attorney Docket No.: 1028.5

providing the present invention solution, and the remaining Claims should be in
allowance.

Digital Wireless Communications and CDMA

The claims are also rejected as being obviousness by the digital wireless
communication of Li could be replaced by the FM modulation communication taught in
Altstatt. Li is cited in the rejection for teaching a device for use in portable
implementations. It is stated that doing so is the substitution of one known element (i.e.,
the digital CDMA transmitter/receiver) for another (i.e., analog FM transmitter) to obtain
predictable results. The Applicant respectfully disagrees.

Altstatt does not disclose a direct one-to-one digital transmitter-to-headphone
communication link, thus, Altstatt cannot rcalize the benefits of such a digital link as
asserted (Examiner Office Action Mailed 08-09-2005, page 6: “However the system of
Altstatt is an analog transmission system that, in operation, lacks the benefits of a
digitally encoded and transmitted audio signal” and Office Action Mailed 05-17-2006,
page 6 and Office Action Mailed 10-02-2006, page 10: “However, the system of Altstatt
an analog transmission system that, operation lacks the benefits digitally encoded and
transmitted audio signal.”). Additionally, Li clearly discloses a cellular communication
system (Li column 1 lines 57 — 63 “CDMA digital cellular communications system . ..,”
column 6 lines 55 — 62 “IMT 2000 . . . IS95 .. . CDMA 2000). IMT 2000, IS95 and
CDMA 2000 are all cellular (i.e., cell phone) standards and each requires the centralized
control of a base station for operation. Li’s centralized control base station system does
not teach or suggest a direct one-to-one transmitter-to-headphone communication link.

Based on what is taught by Altstatt and Li, applying “the digital CDMA wireless
communication of Li to replace the FM modulation communication as taught by Alstatt,”
as stated on page 4 of the Final Rejection (FRJ) mailed 05/05/2011, requires the
centralized control of the cellular base station taught by Li (Li column 7 lines 9 — 17 “The
exchange or the service-providing unit of the mobile net can store various multichannel
sounds needed by users, ¢.g. a great amount of MP3 music data. On request of users, the
exchange or the service-providing unit of the mobile net sends the suitable data to the
widcband CDMA basc station, by which the multichanncl data, c.g. MP3 music data, is

transmitted to the multichannel mobile equipment through the radio interface of the
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wideband CDMA). Li teaches the cellular base station approach for *‘bi-directional”
sound communication and interference suppression (Li column I lines 57 — 63 “CDMA
digital cellular communications system can, with large system capacity only restricted by
interference ... providing bi-directional ... sound.”). As a result, the Altstatt/Li
combination statcd in the FRJ requirces the cellular basc station to mect the interference
mitigation claim language “virtually free from interference from device transmitted
signals operating in the portable wireless digital audio system spectrum” as found in
Claims 4, 6,7 - 12.

Regarding Claim 1, page 5 of the FRJ poses that the Altstatt/Li combination
obviates the invention by “Replacing the FM transmitter/receiver implementation of
Alstatt to usc the digital CDMA communication.” This Altstatt/Li combination fails to
obviate the invention based on at least the following. The following explanation is
applicable not only to Claim 1, but to the other remaining Claims (2-12) that stand
rejected under the Altstatt/Li combination (and in view of Lindemann).

The Altstatt/Li combination does not suggest a portable audio system that
includes a mobile transmitter and mobile receiver with a distributed architecture to one of
ordinary skill. To further support this position, the Examiner is referred to the underlined
portion of Exhibit I (herein attached) “From WPANS to Personal Networks Technologies
and Applications” where it is stated: “A wireless network can be distributed or
centralized. Distributed networks are those where each device accesses the medium
individually and transmits the data without any central control . . . . Centralized network
architecture has one network element, which controls the communication of various
devices.” The claim language “configured for independent CDMA communication
opcration” (as scen in Claims 1 - 12) reflects the distributed architecture and is supported
by the specification of 10/027,391 application in paragraph 0016: “This . . . (CDMA)
may be used to provide each user independent operation.” (as well as other portions of
the specification).

The Direct Conversion Receiver

Within the present invention, the task of each receiver, among other things, is to
mitigatc interference in the vicinity in order to reccive the correct transmission. Thus, the

direct conversion receiver (DCR) disclosed in the present invention (see Claims 1 - 12)
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utilizes, among other things, “timing and synchronization to capture the correct bit
sequence embedded in the received spread spectrum signal” (Parent Application
10/027,391 paragraph 0015). Furthermore, paragraph 0016 of the 10/027,391 application
states: “Other code words from wireless digital audio systems 10 may appear as noise to
a particular audio receiver 50. This may also be truc for other device transmitted signals
operating in the wireless digital audio system 10 spectrum.” Moreover, Patent 7,412,294
column 3 lines 32-34 state: “The battery powered transmitter 20 sends the audio music
information to the battery powered receiver 50 in digital packet format.”

When packets are communicated over a wireless link it may be referred to as
packet radio. The underlined section of the text “Wireless Communications Principles &
Practicc™ has been provided for clarification (pleasce sce Exhibit II: ... called packet
radio when used over a wireless link . . . . This benefit is valuable for the case of mobile
services where the available bandwidth is limited. The packet radio approach supports
intelligent protocols for data flow control and retransmission, which can provide highly
reliable transfer in degraded channel conditions.”). While other code words and/or other
device transmitted signals are in the vicinity, they can create associated noise channel
conditions at the receiver that may prevent the capture of the packet with the correct bit
sequence. Based on the above disclosures, it is clear that both intended and unintended
spread spectrum packet signals can appear at the receiver, but only the packet with the
correct bit sequence is captured by the DCR in the present invention. Moreover, there
exists several data delivery types (for clarification, please see section 16.2.1, of the book
