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ATTORNEY'S DOCKET NUMBER ~

L9289.07161

FORM PTO-1390 (Modified) U.S. PATENT AND TRADEMARKOFFICE; U.S. DEPARTMENT OF COMMERCE
(REV. 9-2008}

TRANSMITTAL LETTER TO THE UNITED STATES

DESIGNATED/ELECTED OFFICE (DO/EO/US)
CONCERNING A SUBMISSION UNDER 35 U.S.C. 371

PCT/JP2005/021246 November18, 2005 : November19, 2004
TITLE OF INVENTION

COMMUNICATION APPARATUS, COMMUNICATION SYSTEM, AND COMMUNICATION METHOD

 
 
 
 

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

APPLICANT(S) FOR DO/EO/US  

Applicant herewith submits to the United States Designated/Elected Office (DO/EO/US) the following items and other information: 

1. El This is a FIRST submission of items concerning a submission under 35 U.S.C. 371.

  
  
  
  
  
  
  
 

   
  
 

 

This is a SECOND or SUBSEQUENTsubmission of items concerning a submission under 35 U.S.C. 371.

&] This is an express request to begin national examination procedures (35 U.S.C. 371(f)). The submission mustinclude items (5), (8),
(9) and (25) indicated below.

The US has beenelected (Article 31).

KX] A copyof the International Application as filed (35 U.S.C. 371 (c)(2))

a. is attached hereto (required only if not communicated by the International Bureau).

 

    
 
 

b. & has been communicated by the International Bureau.   
c. is not required, as the application wasfiled in the United States Receiving Office (RO/US).

6. X An English languagetranslation of the International Application as filed (35 U.S.C. 371(c)(2)).
a. & is attached hereto.

b. LI]_has been previously submitted under 35 U.S.C. 154(d)(4).

7. Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371 (c)(3))

 

 

  

  
 

 

are attached hereto (required only if not communicated by the International Bureau).

O have been communicated by the International Bureau.

have not been made; however, the time limit for making such amendments has NOT expired.
 

  
  
 
 
 
 
 

  ao®
have not been made and will not be made.

An English language translation of the amendments to the claims under PCTArticle 19 (35 U.S.C. 371(c)(3)).

An oath or declaration of the inventor(s) (35 U.S.C. 371 (c)(4)).

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

A copy of the International Preliminary Examination Report (PCT/IPEA/409).

A copyof the International Search Report (PCT/ISA/210).

 

 

OkQO
 

 

 

13 to 23 below concern document(s) or information included: 

 
 
 

An Information Disclosure Statement under 37 CFR 1.97 and 1.98.

An assignment documentfor recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.31 is included.

 

 

  
  
  
  

 
 

A FIRSTpreliminary amendment.

16. (CA SECOND or SUBSEQUENTpreliminary amendment.

17. % an Application Data Sheet under 37 CFR 1.76.

18. A substitute specification.

 

 

 

19, LI A powerof attorney and/or change of addressletter.

20. L1 Acomputer-readable form of the sequence listing in accordance with PCT Rule 13fer.2 and 37 CFR 1.821 - 1.825.

21. (C1 Asecond copyof the published International Application under 35 U.S.C. 154(d)(4).

A second copyof the English language translation of the International Application under 35 U.S.C. 154(d)(4).
 

  
Express Mail Label No.
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PTO-1390 (Rev. 09-2006)
Approved for use through 3/31/2007, OMB 0651-0021

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Actof 1995, nopersons are required to respond to a collection of information unlessit displays a valid OMB control number. 

 

U.S. APPLICATION NO(if known, see 37 CFR 1.5) INTERNATIONAL APPLICATION NO. ATTORNEY'S DOCKET NUMBER

PCT/JP2005/021246 L9289.07161

24. Other items or information:

PCT/RO/101

 

The following fees have been submitted:

 

CALCULATIONS PTOUSE 

 

 

 

 

 

 

  

 

 

 

 
 

 

 

 
 
 

 

 

 

 

25. Basic national fee (37 CFR 1.492(a)).. 0...eee $300 $ $300.00

26. Examination fee (37 CFR 1.492(c)) OO
If the written opinion prepared by ISA/USorthe international preliminary examination report $ $200.00
prepared by IPEA/US indicatesall claims satisfy provisions of PCT Article $0
All other situations... 0.0...2eenee $200

27, KX} Search fee (37 CFR 1.492(b))
If the written opinion of the ISA/US or the International preliminary examination report prepared

by IPEA/US indicates all claims satisfy provisions of PCT Article 33(1)-(4).. . $0
Search fee (37 CFR 1.445(a)(2)) has been paid on the international application to the USPTO $ $400.00

as an International Searching Authority... 6.0... 0.0... 0.0 eee eee $100
International Search Report prepared by an ISA other than the US and provided to the Office or

previously communicated to the US by the IB... 1... 6... eee eee $400
All other situations. 200.00eeeee $500

TOTALOF25, 26 and 27 = $ $900.00

oO Additional fee for specification and drawingsfiled in paper over 100 sheets (excluding
sequencelisting in compliance with 37 CFR 1.821(c) or (e) in an electronic medium or
computer program listing in an electronic medium) (37 CFR 1.492(j)).
The fee is $250 for each additional 50 sheets of paper orfraction thereof.

Total Sheets Extra Sheets Numberof each additional 50 or RATE
fraction thereof (round up to a whole

- 100 = 4) /50 = 0 x $250.00 $ $0.00

Surcharge of $130.00 for furnishing any of the search fee, examination fee, or the oath or $
declaration after the date of commencement of the national stage (37 CFR 1.492(h)).

CLAIMS NUMBERFILED NUMBER EXTRA RATE

Total claims 12 -20= 0 x $50.00 $ $0.00

Independent claims 3 - 35 0 x $200.00 $ $0.00

MULTIPLE DEPENDENTCLAIMS(if applicable) Oj + $360.00 $ 0

TOTAL OF ABOVE CALCULATIONS = ]$ $900.00

Ct Applicant claims small entity status. See 37 CFR 1.27. Fees above are reduced by $ $0.001/2. .

SUBTOTAL= ][$ $900.00

Processing feeof$130.00 for furnishing the English translation later than 30 months from $ $0.00
the earliest claimed priority date (37 CFR 1.492(i)). _ ‘

TOTAL NATIONAL FEE = [$5 $900.00

Fee for recording the enclosed assignment(37 CFR 1.21(h)). The assignment must be $ $0.00
accompanied by an appropriate cover sheet (37 CFR 3.28, 3.31). $40 per property + .

TOTAL FEES ENCLOSED = $900.00 
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PTO-1390 (Rev, 09-2006)
Approved for use through 3/31/2007. OMB 0651-0021

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

a CJ

b. (J

c. &

d

NOTE: Where an appropriate time limit under 37 GFR 1.495 has not been me
must be filed and granted to restore the Internationa! Application to pending

SEND ALL CORRESPONDENCETO:

James E. Ledbetter

STEVENS, DAVIS, MILLER & MOSHER, LLP
1615 L. STREET, NW, SUITE 850

WASHINGTON,DC 20036 NAME

A checkin the amountof $ to cover the above fees is enclosed.

 
Piease charge my Deposit Account No. in the amount of $ to coverthe abovefees.

A duplicate copy of this sheet is enclosed.

The Commissioner is hereby authorized to charge any additional fees which may be required, or credit any overpayment
to Deposit Account No. 19-4375 . A duplicate copy of this sheet is enclosed.

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

ADVISORY:If filing by EFS-Web, do NOTattach the PTO-2038 form as a PDFalong with your EFS-VWWeb submission.
Piease

be advised that this is not recommended and by doing so your credit card information may be displayed via PAIR. To

 
petition to revive (37 CFR 1.137(a) or (b))

 

James E. Ledbetter 

28,732
REGISTRATION NUMBER

 

May 17, 2007
DATE
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eo390 (Modified) U.S. PATENT AND TRADEMARK OFFICE; U.S. DEPARTMENT OF COMMERCE ATTORNEY'S DOCKET NUMBER
TRANSMITTAL LETTER TO THE UNITED STATES 1.9289.07161

DESIGNATED/ELECTED OFFICE (DO/EO/US) U.S. APPLICATION NO. (If known, see 37 GFR 1.5)
CONCERNING A SUBMISSION UNDER 35 U.S.C. 371

INTERNATIONAL APPLICATION NO. INTERNATIONAL FILING DATE PRIORITY DATE CLAIMED
PCT/JP2005/02 1246 November18, 2005 November19, 2004

TITLE OF INVENTION

COMMUNICATION APPARATUS, COMMUNICATION SYSTEM, AND COMMUNICATION METHOD

APPLICANT(S) FOR DO/EO/US

Applicant herewith submits to the United States Designated/Elected Office (DO/EO/US) the following items and other information:

1. Rl This is a FIRST submission of items concerning a submission under 35 U.S.C. 371. 
 

This is a SECOND or SUBSEQUENTsubmission of items concerning a submission under 35 U.S.C. 371.

&] This is an express request to begin national examination procedures (35 U.S.C. 371(f)). The submission must include items (5), (6),
(9) and (25) indicated below.

The US has been elected (Article 31).

A copy of the International Application as filed (35 U.S.C. 371 (c)(2))

a. is attached hereto (required only if not communicated by the [International Bureau).

 
   

 
 

b. has been communicated by the International Bureau.   
Cc. is not required, as the application wasfiled in the United States Receiving Office (RO/US).

An English tanguage translation of the International Application as filed (35 U.S.C. 371(c)(2)).
a. & is attached hereto.

b. O has been previously submitted under 35 U.S.C. 154(d)(4).
 

 dments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371 (c)(3))

are attached hereto (required only if not communicated by the International Bureau).

 
 

have been communicated by the International Bureau.
 

have not been made; however, the time limit for making such amendments has NOT expired.
 

  
have not been made and will not be made.

An English language translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371(c)(3)).

An oath or declaration of the inventor(s) (35 U.S.C. 371 (c)(4)).

 

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

 
A copyof the International Preliminary Examination Report (PCT/IPEA/409).

A copyof the International Search Report (PCT/ISA/210).
 

Items 13 to 23 below concern document(s) or information included:
 

An Information Disclosure Statement under 37 CFR 1.97 and 1.98.

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

 
A FIRSTpreliminary amendment.

A SECONDor SUBSEQUENTpreliminary amendment.

An Application Data Sheet under 37 CFR 1.76.

 

A substitute specification.
 

A powerof attorney and/or changeof addressletter.
 

A computer-readable form of the sequence listing in accordance with PCT Rule 13ter.2 and 37 CFR 1.821 - 1.825.

A second copy of the published International Appiication under 35 U.S.C. 154(d)(4).

 

 

A second copyof the English languagetransiation of the International Application under 35 U.S.C. 154(d)(4).
 
 

  
Express Mail Label No.
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PTO-1390 (Rev. 09-2006)
Approved for use through 3/31/2007, OMB 0651-0021

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Actof 1995, nopersons are required to respond to a collection of information unlessit displays a valid OMB control number. 

 

U.S. APPLICATION NO(if known, see 37 CFR 1.5) INTERNATIONAL APPLICATION NO. ATTORNEY'S DOCKET NUMBER

PCT/JP2005/021246 L9289.07161

24. Other items or information:

PCT/RO/101

 

The following fees have been submitted:

 

CALCULATIONS PTOUSE 

 

 

 

 

 

 

  

 

 

 

 
 

 

 

 
 
 

 

 

 

 

25. Basic national fee (37 CFR 1.492(a)).. 0...eee $300 $ $300.00

26. Examination fee (37 CFR 1.492(c)) OO
If the written opinion prepared by ISA/USorthe international preliminary examination report $ $200.00
prepared by IPEA/US indicatesall claims satisfy provisions of PCT Article $0
All other situations... 0.0...2eenee $200

27, KX} Search fee (37 CFR 1.492(b))
If the written opinion of the ISA/US or the International preliminary examination report prepared

by IPEA/US indicates all claims satisfy provisions of PCT Article 33(1)-(4).. . $0
Search fee (37 CFR 1.445(a)(2)) has been paid on the international application to the USPTO $ $400.00

as an International Searching Authority... 6.0... 0.0... 0.0 eee eee $100
International Search Report prepared by an ISA other than the US and provided to the Office or

previously communicated to the US by the IB... 1... 6... eee eee $400
All other situations. 200.00eeeee $500

TOTALOF25, 26 and 27 = $ $900.00

oO Additional fee for specification and drawingsfiled in paper over 100 sheets (excluding
sequencelisting in compliance with 37 CFR 1.821(c) or (e) in an electronic medium or
computer program listing in an electronic medium) (37 CFR 1.492(j)).
The fee is $250 for each additional 50 sheets of paper orfraction thereof.

Total Sheets Extra Sheets Numberof each additional 50 or RATE
fraction thereof (round up to a whole

- 100 = 4) /50 = 0 x $250.00 $ $0.00

Surcharge of $130.00 for furnishing any of the search fee, examination fee, or the oath or $
declaration after the date of commencement of the national stage (37 CFR 1.492(h)).

CLAIMS NUMBERFILED NUMBER EXTRA RATE

Total claims 12 -20= 0 x $50.00 $ $0.00

Independent claims 3 - 35 0 x $200.00 $ $0.00

MULTIPLE DEPENDENTCLAIMS(if applicable) Oj + $360.00 $ 0

TOTAL OF ABOVE CALCULATIONS = ]$ $900.00

Ct Applicant claims small entity status. See 37 CFR 1.27. Fees above are reduced by $ $0.001/2. .

SUBTOTAL= ][$ $900.00

Processing feeof$130.00 for furnishing the English translation later than 30 months from $ $0.00
the earliest claimed priority date (37 CFR 1.492(i)). _ ‘

TOTAL NATIONAL FEE = [$5 $900.00

Fee for recording the enclosed assignment(37 CFR 1.21(h)). The assignment must be $ $0.00
accompanied by an appropriate cover sheet (37 CFR 3.28, 3.31). $40 per property + .

TOTAL FEES ENCLOSED = $900.00 
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PTO-1390 (Rev, 09-2006)
Approved for use through 3/31/2007. OMB 0651-0021

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

a CJ

b. (J

c. &

d

NOTE: Where an appropriate time limit under 37 GFR 1.495 has not been me
must be filed and granted to restore the Internationa! Application to pending

SEND ALL CORRESPONDENCETO:

James E. Ledbetter

STEVENS, DAVIS, MILLER & MOSHER, LLP
1615 L. STREET, NW, SUITE 850

WASHINGTON,DC 20036 NAME

A checkin the amountof $ to cover the above fees is enclosed.

 
Piease charge my Deposit Account No. in the amount of $ to coverthe abovefees.

A duplicate copy of this sheet is enclosed.

The Commissioner is hereby authorized to charge any additional fees which may be required, or credit any overpayment
to Deposit Account No. 19-4375 . A duplicate copy of this sheet is enclosed.

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

ADVISORY:If filing by EFS-Web, do NOTattach the PTO-2038 form as a PDFalong with your EFS-VWWeb submission.
Piease

be advised that this is not recommended and by doing so your credit card information may be displayed via PAIR. To

 
petition to revive (37 CFR 1.137(a) or (b))

 

James E. Ledbetter 

28,732
REGISTRATION NUMBER

 

May 17, 2007
DATE
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PTO/SB/14 (08-05)
Approved for use through 07/31/2006. OMB 0651-0032

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

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

Attorney Docket Number|L9289.07161 
Application Data Sheet 37 CFR 1.76 —

Application Number

Title of Invention|COMMUNICATION APPARATUS, COMMUNICATION SYSTEM, AND COMMUNICATION METHOD

The application data sheetis part of the provisional or nenprovisional application for whichit 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 paperfiled application.

     
Secrecy Order 37 CFR 5.2

[|] Portions orall of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuantto
37 CFR 5.2 (Paperfilers only. Applications that fall under Secrecy Order may not befiled electronically.)

Applicant Information:

Applicant 1

Applicant Authority @ Inventor | (©) Legal Representative under 35 U.S.C. 117 |Party of Interest under 35 U.S.C. 118
 

 

 
  

Prefix) Given Name Middle Name Family Name Suffix

Xlaoming

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

City|BENING Country Of Residencei|CN  
Citizenship under 37 CFR 1.41(b)i CN

Mailing Address of Applicant:

Address 1 c/o Panasonic R&D Center Co., Ltd.

Address 2 18th Fl., No27 Zhongguancun St., Haidian District

Applicant 2

Applicant Authority @ Inventor | (©)Legal Representative under 35 U.S.C. 117 |OPany of Interest under 35 U.S.C. 118

  

 

 

Prefix) Given Name Middle Name Family Name Suffix

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

City|KANAGAWA Country Of Residencei

Citizenship under 37 CFR 1.41(b)i

Mailing Address of Applicant:

 
Address 1 c/o Panasonic Mobile Communications Co., Ltd.

Address 2 600, Saedo-cho, Tsuzuki-ku, Yokohama-shi

All Inventors Must Be Listed - Additional Inventor Information blocks may be
generated within this form by selecting the Add button. Ade

  
 

CorrespondenceInformation:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33({a). [] An Addressis being provided for the correspondenceInformation ofthis applicatipnsg 4 8-01477
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PTO/SB/14 (08-05)
Approved for use through 07/31/2006. OMB 0651-0032

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

Attorney Docket Number|L9289.07161

Application Number

COMMUNICATION APPARATUS, COMMUNICATION SYSTEM, AND COMMUNICATION METHOD

 
 
 

 

 Application Data Sheet 37 CFR 1.76

 
Title of Invention 

Customer Number 52989

Email Address ledbetter@stevensdavis.com Add Email

Application Information:

 

 

 
 

 
 
  

Title of the Invention COMMUNICATION APPARATUS, COMMUNICATION SYSTEM, AND COMMUNICATION METHOD

Attorney Docket Number| L9289.07161 | Small Entity Status Claimed [_]
 

 

Application Type

Subject Matter

Nonprovisional

Utility

 

 

Suggested Class(if any) 
 
  

  
Suggested Technology Center(if any)

Total Numberof Drawing Sheets(if any} Po Suggested Figure for Publication (if any)

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)

Og and certify that the invention disclosed in the attached application has not been and will not be the subject of an
applicationfiled in another country, or under a multilateral agreement, that requires publication at eighteen months
afterfiling.

Publication Information:  
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 Numberwill be used for the Representative Information during processing. Please Select One: (e) Customer Number () US Patent Practitioner|() US Representative (37 CFR 11.9)

Customer Number 52989

Domestic Priority Information:

This section allows for the applicant to claim benefit under 35 U.S.C. 119(e}, 120, 121, or 365(c). Providing this information in the
application data sheet constitutes the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78{a\{2) or CFR 1.78{a)
(4), and need not otherwise be macepart of the specification.

     
 
 
 

Prior Application Status

Filing Date (YYYY-MM-DD)

2005-11-18

 
 Continuity Type Prior Application Number

a 371 ofinternational PCT/JP2005/021246

Additional Domestic Priority Data may be generated within this form by selecting Add
the Add button.

Application Number
 
   

Foreign Priority Information:
TAPRZOTE-OT4TT

EFS Web 2.0 Apple Inc. EX1002 Page 8
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PTO/SB/14 (08-05)
Approved for use through 07/31/2006. OMB 0651-0032

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

Attorney Docket Number|L9289.07161

Application Number

COMMUNICATION APPARATUS, COMMUNICATION SYSTEM, AND COMMUNICATION METHOD

 
 
 

 

 Application Data Sheet 37 CFR 1.76

 
Title of Invention 

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).

Application Number ParentFiling Date (YYYY-MM-DD} Priority Claimed

200410094967.7 2004-11-19 @ Yes © No

Additional Foreign Priority Data may be generated within this form by selecting the
Addbuiton.

 
Add

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.

Assignee1

If the Assignee is an Organization checkhere.

 

 

 

Organization Name MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD.

Mailing Address Information:

  
 

 

 

 

  

Address 1 1006, OAZA KADOMA, KADOMA-SHI

Address 2

City OSAKA State/Province

Country '| JP Postal Code 571-8501
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 |James/Edward/Ledbetter Date (YYYY-MM-DD}| 2007-05-17

First Name Ledbetter Registration Number|28732 

  
This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amountof time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexancria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

IPR2018-01477
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1. 
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 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 cr abandonmentof the application or expiration of the patent.

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

Privacy Act Statement

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 cfInformation 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, whenthe individual has requested assistance from the Memberwith respect tc the subject matter of
the record.

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

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

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

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee,
during an inspection of records conducted by GSA aspart of that agency's responsibility to recommend improvements in records
managementpractices and programs, underauthority 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 aboutindividuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant
to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subjectto the limitations of 37
CFR 1.14, as a routine use, to the public if the record wasfiled in an application which became abandoned crin 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, tc a Federal, State, or local law enforcement agency,if the
USPTO becomesawareof a viclation or potential violation of law or regulation.
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DESCRIPTION

 COMMUNICATION APPARATUS, COMMUNICATION SYSTI AND| x ~

COMMUNICATION METHOD

Technical Field

[0001] The present invention relates to a communication

apparatus, communication system, and communication

method, and particularly relates to a communication

apparatus, communication systemand communication method

carrying out adaptive modulation and coding in adaptive

transmission technology in subcarrier communication

systems-~that is, in wireless communication orthogonal

frequency division multiplexing (OFDM) system.

Background Art

[0002}) OFDM technology is mainstream technology for

implementing high-speed wireless data transmission.

OFDM technology theory is transmitting high-speed data

using a large number of subcarriers that are orthogonal,

and data rates of the subcarriers are relatively low.

Compared to a typical frequency division multiplexing

system, orthogonality of a subcarrier in OFDM improves

spectral efficiency of the system. In OFDM, the whole 
signal bandwidth is divided into a plurality of narrow

subcarrier frequency bandwidths, and flat fading occurs

when the subcarrier bandwidths are smaller than the
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channel bandwidth. In this way, compared to the

monocarriersystem, flat fading inOFDMcan be implemented

in a more straightforward manner. Currently, OFDM

technology is successfully applied to asynchronous

digital subscriber lines (ADSL), digital television

 broadcasts (DVB) and wireless ATM (WATM) systems.

[0003] In order to improve a spectrum utilization rate

in wireless systems, adaptive and high spectrum

utilization rate-transmission technology has been

 requested for high-speed wireless data transmission for 

 

 
 

fading channels. In fading channels, compared to fixed

coding modulation, adaptive modulation/coding

technology is capable of effectively improving a

throughput and an error rate (BER) of a system. Here,
  

 the throughput referred to is the spectrum utilization

 rate of the system--that is, the amount of information 

transmitted within a unit spectrum bandwidth and a unit

time. The basic concept of AMC technology is adaptively 

 changing one or more types of transmission power, symbol

transmission rate, coordinate size, coding rate and

coding mechanism based on channel characteristics at the

current point and, when channel conditions are good,

transmitting a large amount of information to increase

spectrum utilization rate, and, when channel conditions

are poor, transmitting a small amount of information to

 ensure a certain receiving BER request.

  
 

[0004] Before introducing an AMC method in OFDM, first,
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channel characteristics in OFDM transmission will be

introduced briefly.

[0005] FIG.1 shows an example of OFDM channel

characteristics.

[0006] Here, two horizontal axes respectively indicate

OFDM symbols on the time domain and subcarrier numbers

on the frequency domain, and the vertical axis indicates

channel gains corresponding to OFDM symbols and

 subcarriers. OFDM channels fluctuates in both time

domain and frequency domain as a result of time domain

spreading and time domain spreading of channels in

transmission.

[O007 ] As described above, the concept of AMC is to change

modulation and coding parameters in transmission based

on channel characteristics at this current time. With

 OFDM, adaptivity in this case refers to adaptivity at

two domains of time domain and frequency domain.

 Currently, as an adaptive configuration, AMC in OFDM is

divided into two, AMC based on subcarriers and AMC based

on subbands. The AMC based on subcarriers referred to

here refers to carrying out transmission using a

modulation method and a coding method that are different

per OFDM subcarrier taking each subcarrier as a minimum

unit of adaptivity. However, AMC based on subcarriers

is very difficult to be implemented, and, in addition,

has the problem that feedback overhead is too large.

Typically, it is difficult to implement an AMC method

IPR2018-01477
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based on subcarriers in an actual system. As another

adaptive configuration in OFDM, a subband configuration

using independent coding, namely, a subband adaptive

method of the related artis, relatively, typically used.

[0008] FIG.2 shows subband adaptive modulation and

coding of the related art.

[0009] In this configuration, all of the subcarriers on

the OFDM frequency domain are divided into several

subbands. Here, a subband indicates a subcarrier group

comprised of subcarriers inneighboring positions on the

frequency domain. Forexample, inFIG.2, the total number 
of subbands is N. One modulation coding block is then

 
formed by the same subbands at several (in the case of 
FIG.2, M) neighboring OFDM symbols. In subband

adaptivity of the related art of FIG.2, the modulation 
coding blocks carry out estimation of coding modulation

parameters basedonthe channel characteristics and carry

out independent coding. The numbers within the coding

modulation blocks of FIG.2 denote the classification

coding modulation parameters of encodedmodulationblocks

belong to.

[0010] Typically, coding modulation parameters

corresponding to classifications for the coding

modulation parameters are decided in initial stages of

a system. For example, the relationships between a

classification, coding parameter, and modulation

parameter are shown in Table las anexample. The present

IPR2018-01477
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invention is by no means limited to Table 1.

 

 

  

  
   

  

   
 

 
  
 

 

[0011]

[Table 1]

Classification Coding parameter Modulation
parameter

0 | Not transmitted Not transmitted
1 | 1/2Turbo BPSK
2 | 1/2Turbo QPSK
3 3/4Turbo QPSK

4 2/3Turbo BPSK

5 3/4Turbo 16QAM

[ 6 | 2/3Turbo | 64QAM
[0012] Next, ablockviewimplementinga subband adaptive

 method of the related art is shown in OFDM in FIG.8.

  [0013] FIG.3A and FIG.3B are block views showing an

OFDM-AMC system combining OFDM and AMC of the related 

art.

[0014 } When communication between a communication

apparatus of FIG.3A (transmission Side) and 

  communication apparatus of FIG.3B (receiving side) is
 

assumed to be carried out, typical examples are given

 by a base station (AP) of FIG.3A and a mobile terminal

(UE) of FIG.3B. Further, assume that an AMC mechanism

 is used in transmission from FIG.3A to FIG.3B. 
 

 
[0015] On the transmission side of FIG.3A, information

 bits to be transmitted first pass through adaptive

modulation/coding section 301. The output serial

  
modulation symbols then pass through serial/parallel

 converter (S/P) 302 and inverse fast Fourier transformer 

(IFFT) 303 so that symbols in the frequency band are

converted to the time domain. The symbols then pass

IPR2018-01477
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through parallel/serial converter (P/S) 304 and have

guard intervals inserted by guard interval insertion

section 305. The bits are then transmitted via antenna
 

  306. On the receiving side in FIG.3B, after receiving

transmission signals transmitted from the transmission

side via receiving antenna 316, guard interval removing
section 315 removes the guard intervals inserted on the

transmission side. Further, the signal then passes

through serial/parallel converter (S/P) 314 and fast

Fourier transformer (FFT) 313 to be converted from time

domain to frequency domain symbols. The signals are then

subjected to parallel/serial conversion processing by

parallel/serial converter (P/S} 312 and are finally

outputted by adaptive demodulating/decoding section 311

to obtain received data.

[0016] Adaptive transmission fromthe transmission side

 of FIG.3A to the receiving side of FIG.3B is implemented 
mainly by adaptive modulation/coding section 301 on the

transmission side and adaptive demodulating/decoding

section 311 on the receiving side. As described above,

the meaning of adaptive modulation and coding is to

adaptively adjust modulation and coding parameters on

the transmission side based on channel characteristics

at the current time and to carry out demodulation and

 

decoding using parameters corresponding to the

transmission side on the receiving side. In a typical

system, adaptive parameters required by adaptive

IPR2018-01477

Apple Inc. EX1002 Page 19



IPR2018-01477 
Apple Inc. EX1002 Page 20

10

20

25

2F05271-PCT 7

demodulating/decoding section 311 dependon feedback from

the receiving side. Beforetransmitting each data block,

the receiving side always first estimates transmission

channel from the transmission side to the receiving side

at the current time by channel estimating section 319,

and obtains channel characteristics of the subcarriers

 of the OFDM. Based onthese channel characteristics, the

receiving side then decides modulation and coding

 parameters used for the OFDM subbands in the case of

transmitting data from the transmission side at the

current point by parameter selecting section 318.

Parameters for adaptive modulation and coding at the

subbands obtained by parameter selecting section 318 have

two uses.

[0017] The first use is the use aS a parameter for

 modulation and coding at each OFDM subband when the

transmission side transmits data at the current time.

After selecting modulation and coding parameters of the

 OFDM subbands, subband AMC parameter selecting section

318 on the receiving side then transmits these parameters

back to the transmission side via a feedback path of

receiving side parameter transmitting section 320,

antenna 316 on the receiving side, antenna 306 on the

transmission side, and parameter receiving/extracting

section 307 on the transmission side. After extracting

these parameters, thetransmissionsidecontrols adaptive

modulation/coding section 301 using AMC control section

IPR2018-01477
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308.

[0018] The second use is the use as a parameter when the

receiving side carries out demodulation and decoding.

In AMC transmission, the receiving side is able to obtain

   accurate information bits for the first time by carrying

out demodulation and decoding of received data based on

modulation and coding parameters that are always the same

as in the transmitting side. Subband AMC parameter

selecting section 318 obtains and then transmits AMC

parameters to adaptive demodulating/decoding section 317 
and adaptive demodulating/decoding section 317

temporarily saves the AMC parameter. The AMC parameter

needs to be used in control of adaptive
 

demodulating/decoding section 311 onthe receiving side.
 

0019] n FIG.4A and FIG.4B, module 309 of FIG.3A and   
 

module 321 of FIG.3B are segmented to describe a method  
 for employing subband AMC in OFDM of the related art in

a clearer manner.

[0020] FIG.4A and FIG.4B show configurations for 

 
implementing subband adaptive modulation/coding of the

related art.

[0021] On the transmission side of FIG.3A, adaptive

 
modulating/coding section 301 is comprised of adaptive

coding section 401, interleave section 402, and adaptive

 modulation section 403. Data outputted from adaptive

modulating/ coding section 301 is transmitted to inverse

 fast Fourier transformer (IFFT) 303 via serial/parallel

IPR2018-01477
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converter (S/P) 302. Transmission side AMC control

section 308 controls adaptive modulating/coding section

301 based on modulation and coding parameters for the 

subbands obtained from parameter receiving/extracting

 

 
section 307 of FIG.3A. In subband adaptivity of the

related art, coding modulation is carried out

independently for the OFDM subbands. Namely, all

subbands have respective independent modulation and

coding parameters. AMC control section 308 controls

adaptivemodulating/coding section 30lusing the obtained

 coding parameters C and modulation parameters M for the

subbands. Further, AMC control section 308 obtains the

number of information bits transmitted at the subbands

basedonthe coding parametersCandmodulation parameters

M, generates a corresponding interleave matrix IT as a 

result, and controls interleave section 402 of adaptive

 
modulating/coding section 301. Onthe transmission side

after AMC, a serial data stream 404 is obtained. This

contains data transmitted in the order of subband 1, 2,

.N, with modulation and coding methods of (Ci, Mi), (C2, 

Ms), .« , (Cy, My), respectively. After this, this data

is subjected to serial/parallel conversion and is then

sequentially mapped to subbands corresponding to OFDM

and is transmitted.

[09022] All of the AMC parameters necessary in

transmission of the data blocks on the transmission side

 are fed back from the receiving side. Namely, before the

IPR2018-01477
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transmission side transmits the data blocks, the

 receiving side first needs to select AMC parameters for useinthedatablocks that thetransmissionsidetransmits.

In the procedure where the receiving side selects

 parameters first, channel estimationis carried out using

the received signal. A method based on a pilot or blind

channel estimationetc. maybe givenas amethod of channel 

estimation. After this, channel estimation section 319

transmits channel characteristics of the obtained OFDM 

subcarriers to subband AMC parameter selecting section

 318. Subband AMC parameter selecting section 318 first
 

carries out analysis of the performance of the subbands 

 
inOFDMinthis way, andselects AMC parameters appropriate

  for the respective subbands from the selected set of AMC 

parameters. AMC parameters obtained inthis way are then

transmitted back to the transmission side via a feedback

channel, and are used in actual adaptive modulation and

coding operations when the transmission side carries out

transmission, and also used at adaptive

demodulating/decoding control section 409 on the

receiving side. At the same time, taking time delay into

consideration, parameter storing section410 isnecessary

for storing parameters obtained at the current time. 
Adaptive demodulating/decoding section 311 on the

 receiving side is comprised of adaptive decoding section

408, deinterleaving section 407 and adaptive decoding

section 406.

IPR2018-01477
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[0023] Compared to subcarrier adaptivity, the adaptive

method using independent coding of subbands of the related

 art shown inFIG.3AtoFIG.4Bisabletoeffectively reduce

the difficulty of implementation of adaptivity and is

abletoeffectively reduce feedback overhead of the system.

However, eveninthis kindofmethod, thereis the drawback

that it is not possible to effectively utilize diversity

performance between the subbands.

[0024] Diversity is an important method for improving

wireless transmission quality. The diversity referred 

to here is generally described as technology where the

transmitting side increases redundancy of information

 
using a certain resource and modifies or attenuates

redundant information on both of the receiving side and

the transmission side independently as much as possible, 
and, the receiving side utilizes and synthesizes the

information in a collective manner, thereby obtaining

a certain system gain. To summarize, this is technology

where transmission is carried out simultaneously by

utilizing a plurality of paths, and deficiencies in  certain paths on the receiving side is compensated for

by other paths.

 [0025] In addition to the foundation of an independent

coding method using subbands in OFDM adaptive modulation  and coding of the related art, the present application

is to obtain a patent for amethod for combining subbands

usinga certainmethod, assuming the subbands as a subband

IPR2018-01477
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group, then carrying out joint coding for subband groups.

WithAMCmethodsoftherelatedart, aparameteris selected

and coding is carried cout for each subband independently,

and, themethod ofthe present applicationtherefore seems

to run counter to the concept of AMC of the related art

in appearance. However, this method adopts diversity

 
between subbands andis therefore able to obtain a larger

coding gain. Further, if selection of modulation coding

parameters is carried out within subband groups using

the method proposed here, loss intransmission throughput

is not generated compared with the method of the related

art. By combining both, the method for which the present

application seek a patent promotes improvement of

 adaptive transmission performance in OFDM.

 Disclosure of the Invention

  Problems to be Solved by the Invention

[0026] The object of the present invention is therefore

to provide communication apparatus, a communication

system and a communication method capable of increasing

spectrum utilization rate of a system and particularly

increasing spectrumutilization rate based on high-speed

fading and channel estimation error, reducing the degree

of difficulty of adaptivity, and reducing the feedback

overhead compared with subband adaptive methods of the

relatedart by combining all of the subbands ona frequency

domain of a subcarrier communication system based ona

IPR2018-01477
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fixed rule to as to give several subband groups, and then

 
selecting modulation and coding parameters foruse during

joint coding with respect to each subband group.

Means for Solving the Problem

 
[0027] A communication apparatus of the present

invention adopts a configuration having: a channel

estimating section that carries out channel estimation

per subband; a parameter deciding section that decides

modulation parameters and coding parameters per subband

group comprised of a plurality of subbands based on the

channel estimation result; a parameter information

 
transmission section that transmits to a communicating

party, parameter information that is information for the

modulation parameters and the coding parameters decided

at the parameter deciding section; a receiving section

that receives a received signal containing datamodulated

and encoded per subband group at a communicating party

using the modulation parameters and coding parameters

of the parameter information transmitted at the parameter

information transmission section; and a data obtaining

section that demodulates and decodes the received signal

received at the receiving section per subband group using

the modulation parameters and coding parameters decided

at the parameter deciding section and obtains the data

contained in the received signal.

[0028] A communication system of the present invention

IPR2018-01477
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is a communication systemhaving a base station apparatus

transmitting modulated and encoded data and a

communication terminal apparatus receiving the data, and

adopting a configuration having :the communication

terminal apparatus comprising: a channel estimating

section that carries out channel estimation per subband;

a parameter deciding section that decides modulation

parameters and coding parameters per subband group

comprised of a plurality of subbands based on channel

 
estimationresults; aparameterinformationtransmission

section that transmits parameter information that is

  information for the modulation parameters and the coding
 

parameters decided at the parameter deciding section;

a receiving section that receives a received signal

containing data modulated and encoded per subband group

 at the base station apparatus using parameters of

parameter information transmitted at the parameter

information transmission section; and a data extracting

section that modulates and decodes a received signal

received at the receiving section per subband group using

the modulation parameters and the coding parameters of

the parameter information and extracts the data contained

in the received signal, and, in this system, the base

station apparatus comprises an adaptive

modulating/coding sectionthat modulates andencodes data

in accordance with the modulation parameters and coding

parameters of the parameter information transmitted by

IPR2018-01477
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the transmission section; anda data transmission section

that transmits data modulated and encoded at the adaptive

modulating/coding section.

 [0029] A communication method of the present invention

 having the steps of: carrying out channel estimation per

subband; deciding modulation parameters and coding

 parameters per subband group comprised of a plurality

 of subbands based on the channel estimation results; at

a communication terminal apparatus, transmitting

  parameter information that is information for the decided

modulation parameters and coding parameters; at a base

 station apparatus, receiving the parameter information

transmitted by the communication terminal apparatus;

modulating and coding data in accordance with the

    modulation parameters and the coding parameters of the

 received parameter information; at the base station

apparatus, transmiting the modulated and encoded data;

at the communication terminal apparatus, receiving a

received signal containing the data transmitted by the

base station apparatus; and modulating and decoding the

received signal per subband group using the modulation

 parameters and the coding parameters of the parameter

 information, and extracting data contained in the

received signal.

  Brief Description of the Drawings

[0030]
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  FIG.1 shows an example of OFDM channel

characteristics;

  FIG.2 shows adaptive modulation and coding of the

related art;

  FIG.3A is a block view showing a configuration for

  the transmission side of an OFDM-AMC systemof the related

art;

  FIG.3B is a block view showing a configuration for

  the receiving side of an OFDM-AMC system of the related

art;

FIG.4A shows a module containing an adaptive

 modulating/coding section on a transmission side of the

related art;
   FIG.4B shows a module containing an adaptive
 

demodulating/decoding section ona receiving side of the 

related art;

   FIG.5A is a block view showing a configuration for
 

  the transmission side of an OFDM-AMC system of an

 embodiment of the present invention;
 

  FIG.5B is a block view showing a configuration for 

  the receiving side of an OFDM-AMC system of an embodiment

of the present invention;

 FIG.6A shows a module containing an adaptive

 modulating/coding section on a transmission side of an

 embodiment of the present invention;

FIG.6B shows a module containing an adaptive

  demodulating/decoding section on a receiving side of an
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embodiment of the present invention;

 FIG.?7 shows an adaptive modulation and coding method

of an embodiment of the present invention;

 FIG.8 shows an example of a subband group of an

 embodiment of the present invention;

 FIG.9 shows another example of a subband group of

an embodiment of the present invention;

 FIG.10 shows yet another example of a subband group

of an embodiment of the present invention;

 FIG.11 shows the comparison results of performance

of adaptive modulation and coding of an embodiment of

the present invention and adaptive modulation and coding

of the related art; and

    
  

FIG.12 shows other comparisonresults of performance

of adaptive modulation and coding of an embodiment of

the present invention and adaptive modulation and coding

of the related art.

 Best Mode for Carrying Out the Invention

[0031] (Embodiment)

An embodiment of the present invention will be

described in detail below using the drawings. To

accurately describe the present invention, an example

 of an OFDM system will be described here. The adaptive

modulation method and coding method of the present

invention can be applied to every other subcarrier

communication systems carrying out communication using
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subcarriers.

[0032] The present inventionistoprovide subband groups

by combining subbands using a certain scheme and perform

joint coding, on the basis that independent coding and

modulation of subbands is used in OFDM adaptive

modulation/coding of the related art. Further, the

invention proposes various methods for putting subbands

 into subband groups, and proposes methods for selecting

modulation and coding parameters used in joint coding

within subbands. These will be described later.

{0033] FIG.5A and FIG.5B show OFDM-AMC system

configurations implementing the method of the present

invention.

[0034] Tomore accurately describe the present invention

known configurations inthe related art as shown in FIG.1

 to FIG.4Bareassignedthe same codes andtheirdescription

will be omitted, and only a configuration for which the
 

   present invention and the related art are different from
 

each other will be described.

 [0035] Compared to the OFDM-AMC system configuration of 

 the related art shown in FIG.3A and FIG.3B, the system

to which OFDM-AMC of the present invention is applied
 

  has differences below.
 

[0036] Subband group AMC parameter selection section 504

that is a parameter deciding section contained in module

 505 shown in FIG.5B selects AMC parameters forthe subband

group, and subband AMC parameter selection section 316
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 contained in module 321 of FIG.3B selects AMC parameters

  for the subbands. This is because inthe OFDM-SMC system

 of the present invention, the adaptive modulation and

coding units are subband groups whereas in the OFDM-AMC

 systemof the relatedart theunits of the subbandadaptive

modulation and coding are subbands. With The present

  invention, all of the subbands in the frequency domain

 in OFDM are made into several subband groups using

combination patterns, and adaptive modulation and coding

 then are performed on the subband groups. Further, with

the OFDM-AMC system of the present invention, AMC

parameters relating to subband groups as parameter

   informationthatisinformation formodulationparameters

 and coding parameters, aretransmittedina feedback route

 of aseries inthe order of parameter transmitting section

320, receiving side antenna 316, transmission side

antenna 306 and transmission side parameter

receiving/extracting section 307, rather than the AMC

 parameters relating to subbands as in the OFDM-AMC system

of the related art shown in FIG.3. 

[0037] Further, on the transmission side, AMC control

section 308 shown in FIG.3A replaces with adaptive

transmission control section 501. In the technology of 

the present invention, the transmission side carries out

adaptive modulation and coding on subband groups in OFDM,  and the subband groups are formed by combining the OFDM

subbands based on combination patterns. Adaptive
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transmission control section 501 has to control AMC for

subband groups within adaptive modulation/coding section

301, and also has to control serial/parallel converter

(S/P) 302 after adaptive modulation and coding so as to

perform mapping information bits transmitted for the

subband groups to corresponding subbands within OFDM

after coding and modulation and transmission.

[0038] Further, on the receiving side, adaptive

modulating/control section 317 as shown in FIG.3B is

replaced with receiving control section 503. Adaptive

receiving control section 503 has to control adaptive

demodulating/decoding section 311 that is the data

 
obtaining section, also controls parallel/serial

converter (P/S) 312thatis priorto adaptive demodulation

and decoding, synthesizes received symbols within the

same subband group, and carries out demodulation and

decoding.

[0039] Module 502 of FIG.5A and module 505 of FIG.5B are

segmented and shown in FIG.6A and FIG.O6B.

[0040] FIG.6A and FIG.6B show configurations for

implementing a method proposed by the present invention.

[0041] On the transmission side, a point of distinction

with subband adaptivity of the relatedart shownin FIG.4A

is that the units for adaptive modulation and coding are

subband groups rather than subbands. -In this event,

output 603 of adaptive modulating/coding section 301

contains transmission data inthe order of subband groups
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Lip Qaee K, where the modulation methods and coding methods

are (Ci, Mi), (Co, Ma) ,.... , (Ce, Mg), where K is the total

 number of subband groups divided within OFDM. Further,

 
the transmission side has to control the AMC operation,

and, in addition, control serial/parallel conversion at

serial/parallel (S/P) section 302 based on subband

combination patterns stored in combination pattern

storage section6é01. Bythismeans, thetransmission side

 maps and transmits information bits transmitted using

the subband groups to corresponding subbands within OFDM 

after coding and modulation.
 

  [0042] On the receiving side, differences with subband
 

adaptivity of the related art shown in FIG.4B is that  

 the unit of adaptive demodulation and coding is a subband

group rather thana subband. Further, the receiving side

has to control adaptive demodulation and decoding, and,

in addition, control parallel/serial conversion at

parallel/serial converter (P/S) section 312 based on

subband combination patterns stored in combination

patternstorage sectioné605. By thismeans, the receiving

side synthesizes receiving symbols within the same

  subband groups of the OFDM and carries out demodulation

 anddecoding. Moreover, asshowninFIG.6B, subband group  
 AMC parameter selection section 504 is also different
 

  from FIG. 4B. In FIG.6B, parameter selecting section 411
 

selects and obtains parameters for the OFDM subbands, 

 and parameter selecting section 606 of the subband group

IPR2018-01477

Apple Inc. EX1002 Page 34



IPR2018-01477 
Apple Inc. EX1002 Page 35

10

15

20

25

2F05271-PcT 22

thenhastoselect adaptive parameters for the OFDM subband

groups based on combination patterns stored in

combination pattern storage section 607.

[0043] FIG.7 is a flowchart showing processing for

implementing an adaptive coding method and modulation

method of an embodiment of the present invention.

Specifically, the processing for implementing the

technology of the present inventionis as described below.

[0044] As the first stage, the receiving side decides

adaptive modulation and coding parameters within the

subband groups in the transmission side OFDM, and feeds

the decided parameters back to the transmission side.

This process includes estimating channels (step $01),

 
selecting adaptive parameters forthe OFDM subbands (step

 902), selecting adaptive parameter for the OFDM subband

groups (step $03), and feeding parameter back (step 921)

on the receiving side.

[0045] Atypical existingmethodincluding, forexample,

channel estimation based on a pilot and blind channel

estimation may be used for the channel estimation in step

901.

[0046] Inthe case of independent coding forthe subbands

in the related art, adaptive parameter selection for the

OFDM subbands in step 902 indicates modulation and coding

parameters used in carrying out adaptive transmissions

at the OFDM subbands. This is independent coding,

parameters within the subbands differ according to
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differences in channel characteristics.

 [0047] In this operation, it is necessary to decide sets

 of adaptive parameters constituting selection candidates,

like in the sets of parameters shown in Table 1 and Table

2. After this, appropriate modulation and coding

parameters are selected based on the channel

characteristics at the subbands at the current time, and,

atthe same time, the number of corresponding transmission

information bits is decided. Here, various methods may

beusedas existing methods for selecting parameters based

on channel characteristics, including, for example, a

methodbasedonaminimumsignaltonoiseratioof subbands,

a method based on an average signal to noise ratio of

subbands, a method based on capacity, or a method based

on combinations of an average signal to noise ratio and

otherstatistical characteristics. Withthis embodiment,

an example of a method based on an average signal to noise

ratio will be briefly described.

[0048] The method based on an average signal to noise

ratio decides signal to noise ratio threshold values

(refer to Table 2) necessary for parameters for various

types of modulation and coding using a method referred

to as logical analysis or simulation. The throughput

performance in this case, that is, spectrum utilization

rate corresponding to parameters for various types of

modulation and coding is, in terms of a numeric value,

 
equal to the product of the coding rate and the number
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of bits contained inthe symbols. After this, an average

Signaltonoise ratiois calculated for subcarriers inside

the subbands. Finally, amodulationand coding parameter

having a threshold value lower than the average signal

5 to noise ratio and a maximum throughput performance are

then selected as modulation and coding parameters at the

 subbands. Table 2 shows the relationship of the coding

parameters, modulation parameters, signal to noise ratio

threshold values and throughput performance at the

10 classifications. For example, when average signal to

noise ratios within a subband are 0, 2, 4, 6, and 8,

according to the parameters shown in Table 2, the

classifications corresponding to the selected modulation

and coding parameters arel, 1, 2, 3, and 4, respectively.

15 The number of information bitsassignedwithin the subband

is decided in amanner corresponding to this (in terms

of a numeric value, this is equal to the product of the

total number of subcarriers within the subband and the

throughput performance corresponding to selected coding

20 and modulation parameters).

 

[0049]

[Table 2]

25

Classification Coding Modulation SNR Throughput
parameter parameter threshold|performance

value (dB) (bps/Hz)  
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0 Not| eranveitted transmitted
1 | 1/2Turbo . .

2 | 1/2Turbo 2 13 3/4Turbo OPSK 5.2 .

4 | 2/3Turbo | BPSK 7.6 2 |

5 ) 3/4Turbo | 16QAM 10.9 36 2/3Turbo | 64QAM 14.5 4 |

[0050] Although modulation and coding are carried out

independently per OFDM subban

the relatedart, withthemethod

 selection of adaptive paramet

ad in adaptive methods of

 ofthe present application,

 ers for the OFDM subband 

groups instep 903 is achieved by providing subband groups

 astheunits of adaptivetransmission ratherthansubbands.

All of the subbands in an OFDM f£ 

taken to be several subband g

requency domain are first

roups based on a certain

combination method (or combination pattern). A method

 of combining neighboring subbands, a method of combining

subbands spaced at intervals,

 

 a method of combining all

 of the subbands, or a method of

with another rule may be given

fF combining in accordance

 as methods of combining.

The method of combining neighboring subbands, that is,

the method of selecting a

 neighboring on the frequency

plurality of subbands

axis, is a method taking

several subbands at neighboring positions to be one

subband group, as shown in FIG.8. FIG.8 shows an example

 of combining neighboring subbands. Further, the subband

group has a subband combinatio

  is formed fromthe same number of
 

 

n patterns, anda subband

 F subcarriers at positions

 neighboring with respect to frequency within a specific
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number of subcarrier modulation symbols.

[OO51] In FIG.8, N subbands on a frequency domain that

have the same positions an the OFDM time domain are taken

tobe several subband groups. Here, subbands at positions

neighboring with respect to frequency are taken to be

one subband group. Namely, subbands at patterns with the

same shading in the drawings belong to the same subband

group.

[0052] Further, the method of combining subbands spaced

at intervals, thatis, the method of selectinga plurality

 of subbands at predetermined intervals from subbands

 arranged on the frequency axis is a method of selecting

several subbands spaced at intervals and take these

subbands to be one subband groupas shown in FIG.9. FIG.9

 shows an example of combining subbands spaced at

intervals.

[0053] In FIG.93, subbands spaced at intervals onthe OFDM

frequency domain are selected, synthesized, and taken

to be one subband group. Namely, subbands at patterns

with the same shading in the drawings belong to the same

subband group.

[0054] Further, the method of combining all of the

subbands, namely, the method of selecting all of the

subbands every predetermined time domain, as shown in

FIG.10, is a method of synthesizing all of the subbands

in the frequency domain into a single subband group.

FIG.10 is an example of combining all of the subbands.
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[0055] In FIG.10, ali N subbands on the frequency domain

that have the same positions on the OFDM time domain are

 
synthesized and are taken to be one subband group.

 fO056] Further, with amethod of combining using another

 rule, after the modulation and coding parameters of the

subbands at the subband groups and the number of bits

of assigned bits information are decided, the number of 

 information bits and joint coding parameters assigned

within a subband group are decided as follows. First,

a modulation method where the sum of the number of

information bits assigned within the subbands is obtained

and the obtained number is taken to be the number of 

 information bits assigned to the entire subband group.

Next, the maximum modulation classifications within the

subbands are made uniform in the subband groups and the

resultisusedasamodulation scheme inmodulation. Next

 the coding rate is obtained fromthe number of information

bits assigned within the subband group and the modulation

method.

[0057] In this process, itis assumed that, for example,

there are four subbands A, B, CandDat one subband group,

the number of subcarriers included at the subbands is

512, andthat the classifications of coding andmodulation

corresponding to the subbands are 0, 1, Zy and 3

respectively. Asaresult, thenumberofinformationbits

assigned within the subband groups of A, B, C and D are

512 x 0 = 0 for A, 512 x 0.5 = 256 for B, 512 x 1 = 512 
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for C, and 512 x 1.5 = 768 for D. Because of this, the

total number of information bits within the subband group

is 0 + 256 + 512 + 768 = 1536. The highest modulation

classification is then selected for the subband groups

of A, B, C and D (here, the modulation classification

corresponding to subband D is the highest), and 8PSK is

 
taken to be a modulation parameter uniform over the whole

of the subband group. Correspondingly, the coding rate

  used in coding ina uniform manner for the subband group

is 1536/(512 x 3 x 4) = 1/4.

[0058] The sum of the number of bits of transmission

 information at the four subbands of A, B, C and D obtained

through estimation is then obtained and taken to be the 
number of information bits to be transmitted within the

subband group. In this actual operation, weighting

calculationsmayalsobe carried out onthis numericvalue.

For example, considering the case where channel

 fluctuation is relatively early, the sum of the number

 
of transmission information bits at the four subbands

of A, B, Cand Dis obtained, and weighting is then carried

eut using 0.9, thereby taking (0 + 256 + 512 + 768) x

0.9 = 1382 to be the total number of information bits

within the subband.

[0059] The feedback of parameters in step 921 is

transmitted back to the transmission side via a feedback

channel after adaptive parameters for the OFDM subbands

group are obtained on the receiving side, and an actual
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operation is carried out on the transmission side based

on this parameters.

[0060] In a second stage, the transmission side assigns
 

   the number of information bits for transmission use

corresponding to each subband group based on adaptive

 parameters within the OFDM subband group fed back from  

the receiving side, and carries out joint coding and

modulation within the subband groups per corresponding

parameter(step 911). For example, joint modulation and

coding is carried out on the subband groups comprised

   of the four subbands of A, B, C and D based on the above

assumptions, and, inthis case, the modulation and coding

parameters are 8PSK and 1/4 Turbo code. The modulated

symbols are then assigned to corresponding OFDM subbands

based on subband combination patterns and the result is

 transmitted (step 912). Specifically, this includes

serial/parallel conversion at serial/parallel converter

  302, inverse fast Fourier transform at inverse fast 

 Fourier transform section 303, parallel/serial

conversion at parallel/serial converter 304, and guard

interval insertion at guard interval insertion section

305.

[0061] In the third stage, the receiving side first

removes guard intervals at guard interval removing

section 315, carries out parallel/serial conversion at

serial/parallel converter 314, carries out fast Fourier

 conversion at fast Fourier converting section 313, and
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carries out parallel/serial conversion at

parallel/serial converter 312. The receiving side

extracts data within the received OFDM subband groups

based on the subband combination patterns by controlling

parallel/serial converter 312 (step 904), and, afterthis,

carries out adaptive demodulation and decoding on the

subband groups using the adaptive parameters within the

subband groups obtained in the first stage, and obtains

 original data to be transmitted finally(step $05).

[0062] The present invention effectively improves

spectrum utilization efficiency of a system and in

particular spectrum utilization efficiency under

high-speed fading and channel estimation error, and

reduces’ the degree of difficulty in implementing

adaptivity and feedback overhead by carrying out

combination and joint coding on the OFDM subbands and

effectively utilizing diversity performance between

subbands.

[0063] FIG.11 shows the comparison results of the

performance of the method of the present invention and

the method of the related art under different feedback

delay times.

[O064] FIG.12 shows the comparison results of the

performance of the method of the present invention and

the method of the related art under different channel

estimation errors.

[0065] Here, as a Simulation, it is assumed that signal
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 bandwidth of the OFDM system is 10MHz, the total number

 of subcarriers is 1024, and subbands divided into 16 are

provided, and each subband is over eight OFDM symbols

on the time domain. Assume that a recursive system

convolution (RSC) polynomial forthe quantity of the Turbo 

code adopts (13, 11) ocr, Fourth order recursion decoding,

 and amaximum after probability (MAP) algorithm. AROQis

adoptedinthe system. Assume that the channel model used

in the simulation is an M.1225 mounted channel model A.

 
For specific implementation, one subband uses an average

Signal to noise ratio parameter estimating method using

 a method of combining the entire subband. Here, fat and 

 MSE in FIG.11 and FIG.12 denote the product of maximum 

  Doppler frequency deviation and feedback time delays,

andachannelestimationerror, respectively. The method

of the related art is as shown in FIG.2., As is understood 

 fromthe resultsof FIG. 1llandFIG.12, themethods proposed

 by the present invention have a certain performance gain

when compared to methods of the related art, regardless

 of whether this is an ideal case (fgt = 0, no MSE), or

 
whether there is high-speed fading (fat exists) or whether

a channelestimationerrorexists (MSEexists). Further,

 in this case, if all 16 sixteen subbands are synthesized

 intoa single subband group, the feedback overhead becomes

 1/16 of the original.

[O066] As describedabove, thepresent invention has been

described in line with preferred embodiments. However,
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it is obvious forthose skilledinthe art that the present

invention may be implemented with various modifications,

replacements, and additions within the spirit and the

scope of the present invention. The present invention

is therefore by no means limited to the embodiments

described above.
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CLAIM 

1. A communication apparatus comprising:

a channel estimating section that carries out

channel estimation per subband;

aparameter deciding sectionthat decides modulation

parameters and coding parameters per subband group

  comprised of a plurality of subbands based on the channel

estimation result;

a parameter information transmission section that

transmitstoacommunicating party, parameterinformation

that is information for the modulation parameters and

the coding parameters decided at the parameter deciding

section;

a receiving section that receives a received signal

containing data modulated and encoded per subband group

at a communicating party using the modulation parameters

and coding parameters of the parameter information

 transmitted at the parameter information transmission

section; and

a data obtaining section that demodulates and

 
decodes th received signal received at the receiving

section per subband group using themodulation parameters

and coding parameters decided at the parameter deciding

section and obtains the data contained in the received

signal.

2. The communication apparatus of claim 1, further
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comprising apattern storage sectionthat stores patterns

for selecting subbands constituting the subband groups

in advance, wherein the parameter deciding section

decides the modulation parameters and the coding

parameters per subband group comprised of the subbands

selected based on the patterns stored in the pattern

storage section.

3. The communication apparatus of claim2, wherein the

parameter deciding section decides the modulation

parameters and the coding parameters per subband group

constituted from the patterns for selecting a plurality

of subbands neighboring on the frequency axis.

4, The communication apparatus of claim 2, wherein the

parameter deciding section decides the modulation

parameters and the coding parameters per subband group

constituted fromthe patterns forselecting the plurality

of subbands at predetermined intervals from subbands

arranged on the frequency axis.

5. The communication apparatus of claim 2, wherein the

parameter deciding section decides the modulation

parameters and the coding parameters per subband group

constituted fromthe patterns selecting all subbands per

predetermined time domain.
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6. The communication apparatus of claiml, wherein the

parameter deciding section finds the modulation

parameters per subband within the subband group, and

decides a modulation parameters with a highest

Classification within the found modulation parameters

as the modulation parameters for the subband group.

7. The communication apparatus of claimil, wherein the

parameter deciding section decides the coding parameters

in such a manner that the number of information bits that

are able to be assigned to all of the subbands within

the subband group is assigned to the subband group.

8. The communication apparatus of claiml1, wherein the

parameter deciding section decides the coding parameters

in such a manner that the number of information bits

obtained by assigning a weight to the sum of the number

 
of information bits that are able to be assigned to all

of the subbands within the subband group, is assigned

to the subband group.

9. A base station apparatus that are a communicating

 party of the communication apparatus of claiml, the base

station apparatus comprising an adaptive

modulating/coding sectionthatmodulates andencodes data

in accordance with the modulation parameters and the

coding parameters of the parameter information
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transmitted by the transmission section, and a data

transmission section that transmits the modulated and

encoded data subjected to modulation and coding at the

adaptive modulating/coding section.

10. A communication system comprising a base station

apparatus transmitting modulated and encoded data and

a communication terminal apparatus receiving the data,

the communication terminal apparatus comprising:

a channel estimating section that carries out

channel estimation per subband;

aparameter deciding sectionthat decides modulation

parameters and coding parameters per subband group

 comprised of a plurality of subbands based on channel

estimation results;

a parameter information transmission section that

 
transmits parameter information that is information for

the modulation parameters and the coding parameters

decided at the parameter deciding section;

a receiving section that receives a received signal

containing data modulated and encoded per subband group

at the base station apparatus using parameters of

 parameter information transmitted at the parameter

information transmission section; and

adataextracting section that modulates and decodes

a received signal received at the receiving section per

subband group using the modulation parameters and the
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coding parameters of the parameter information and

extracts the data contained in the received signal,

wherein the base station apparatus comprises an adaptive

modulating/coding sectionthat modulates and encodes data

in accordance with the modulation parameters and coding

parameters of the parameter information transmitted by

the transmission section; and

a data transmission section that transmits data

modulated and encoded at the adaptive modulating/coding

section.

11. A communication method comprising the steps of:

carrying out channel estimation per subband;

deciding modulation parameters and coding

parameters per subband group comprised of a plurality

 
of subbands based on the channel estimation results;

at acommunicationterminal apparatus, transmitting

parameter informationthat is information for the decided

modulation parameters and coding parameters;

atabase stationapparatus, receiving the parameter

information transmitted by the communication terminal

apparatus;

modulating and coding data in accordance with the

modulation parameters and the coding parameters of the

received parameter information;

at the base station apparatus, transmitting the

modulated and encoded data;
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at the communication terminal apparatus, receiving

a received signal containing the data transmitted by the

base station apparatus; and

modulating and decoding the received signal per

subband group using the modulation parameters and the

 coding parameters of the parameter information, and

extracting data contained in the received signal.

 12. The communication method of claim 11, further 
 

 comprising storing patterns for selecting subbands

constituting the subband groups in advance,

wherein the modulation parameters and the coding

 parameters are decided per subband group comprised of

the selected subbands based on the stored patterns.
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ABSTRACT 

 A communication apparatus capable of improving the

 spectrum usage rate ofasystem, especially, the spectrum

  usage rate in connection with both a fast fading anda

channel estimation error as compared with the

conventional sub-band adaptive method, while reducing

  the degree of the difficulty in achieving the adaptation,

  and further reducing the feedback overhead. In this

apparatus, a sub~band group AMC parameter selecting part

(318) selects an AMC parameter of each sub-band. An

adaptive reception control part (503) must control an

adaptive demodulating/decoding part (311), while

 
controlling a parallel/serial converter (312) ina stage

preceding the adaptive demodulation and decoding

processes, and combining received symbols in the same

 sub-band group for demodulation and decoding.
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TRANSMISSION SIDE RECEIVING SIDE

901

CHANNEL ESTIMATION

ADAPTIVE PARAMETER
SELECTION FOR EACH

SUBBAND

DECIDE AND FEEDBACK
ADAPTIVE PARAMETERS

FOR EACH SUBBAND
GROUP

9Mfine
ASSIGN INFORMATION BITS

TO EACH SUBBAND GROUP,
AND PERFORM CODING

AND MODULATION

ASSIGN SYMBOLS TO
SUBBANDS AFTER
MODULATION AND

TRANSMIT
 

EXTRACT SUBBAND

GROUP, DATA

ADAPTIVE DEMODULATING/
DECODING

 
FIG.7
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Application of

Inventors: Xiaoming SHE, et al.

Appln. No.: 11/719,611

Filed: May 17, 2007

For: COMMUNICATION APPARATUS, COMMUNICATION
SYSTEM, AND COMMUNICATION METHOD

CLAIM FOR PRIORITY 

Assistant Commissioner of Patents

Washington, D.C. 20231

Dear Sir:

The benefit of the filing date of the following prior foreign

application filed in the following foreign country is hereby

requested for the above-identified application and the priority

provided in 35 USC 119 is hereby claimed:

Chinese Appln. No. 200410094967.7, filed November 19, 2004.

The International Bureau received the priority document

within the time limit, as evidenced by the attached copy of the

PCT/IB/304.
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It is requested that the file of this application be marked

to indicate that the requirements of 35 USC 119 have been

fulfilled and that the Patent and Trademark Office kindly

acknowledge receipt of this document.

Respectfully submitted,

oat
Date: May 22, 2007 J s E. Ledbetter

Registration No. 28,732

JEL/spp

Attorney Docket No. L9289.07161

STEVENS DAVIS, MILLER & MOSHER, L.L.P.

1615 L STREET, NW, Suite 850

P.O. Box 34387

WASHINGTON, DC 20043-4387

Telephone: (202) 785-0100
Facsimile: (202) 408-5200
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Application of

Inventors: Xiaoming SHE, et al.

Appln. No.: 11/719,611

Filed: May 17, 2007

For: COMMUNICATION APPARATUS, COMMUNICATION
SYSTEM, AND COMMUNICATION METHOD

INFORMATION DISCLOSURE STATEMENT 

Assistant Commissioner of Patents

Washington, DC 20231

Dear Sir:

Pursuant to Rules 56 and 99, Applicants hereby call the

attention of the Patent Office to the art listed on the attached

Form PTO 1449. Copies of the art cited in the International Search

Report (ISR), which issued by the JPO, are made available to the

U.S. examiner in the national stage application, pursuant to MPEP

1893.03(g), and therefore copies of such art are not submitted

herewith. The art cited in the ISR is listed on the attached PTO-

1449 for an indication of consideration by the examiner. Copies of

any other references listed on the PTO-1449, besides those cited in

the ISR, are submitted herewith. US ‘484 corresponds to JP ‘269 and

US ‘706 corresponds to CN ‘662.

Applicants present this art so that the Patent Office may, in

the first instance, determine any relevancy thereof to the

presently claimed invention, see Beckman Instruments Inc. v. 
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Chemtronics, Inc., 439 F.2d 1369, 1380, 165 USPQ 355, 364 (Sth Cir.

1970). Also see Patent Office Rules 104 and 106. Applicants

respectfully request that this art be expressly considered during

the prosecution of this application and made of record herein and

appear among the "References Cited" on any patent to issue

 
herefrom.

Respectfully submitted,

Date: May 22, 2007 James / etter
Registration No. 28,732

JEL/spp
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STEVENS, DAVIS, MILLER & MOSHER, L.L.P.

1615 L STREET, NW, Suite 850

WASHINGTON, DC 20043-4387

Telephone: (202) 785-0100
Facsimile: (202) 408-5200
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Abstract of CN1496623

A adaptive modulation and encoding methodfor
high speed data speed data transmission,
characterizedin that: the invention adopts Turbo
product code to perform adaptive modulation and
encodefor high speed data. According to real
time channel quality, proper encode and
modulation mode are selected to encode

transmitted information bits at transmitting
terminal-The coding includes at least encoding
with Turbo product code; encodedbits are
modulated in accordancewith real time channel

quality at transmitting terminal; after encoding
and modulating, produced transmitting signal is
generated with the transmitted informationbits,
and the signal and control signal are multiplexed
and then transmitted over channel; the received
signal is demodulated and decodedat receiving
terminal. The decoding includesat least decoding
with Turbo product code.
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[71] BiBA 3EFUREA IRA A)

toht 32 Bs DA] Ha Je We

(72) AA Him EF MH TKKE KD

 
[54] ASR —AP ATREEBewiA

il)5 Bag BS Dy HE

(57] =z

—PATBREN BASIT

%, HASGEZ, SRA TURBO Few HMM BER

HH ABNMAHSRB. HE, RHR

fisRBMEAD RBSHARMREMB

CoeBETT Sa tS, 1K 4a0S BD ALTE TURBO 3TGR

BR; BAYtie ACHE SE AY (5BYa93J 9 EeRETT

WAH); ATRRIKeSTR WY SaSAR

WiSERAS, BRAGS HRAFSHR

Al, #e(aieei, ROOAT REKaSET

WW. HH, BeiZ2@is TURBO PRBS.

 ISSN1008-4274
$aTRFAE AL BR
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—FP PAF 3kSKEteHat 882SA|SHADA HE  

4%ARARIK

KAA BT BEALRAUL, Ay| ohAP) RikSETS Ht 09 BE

FL#|& 4444,(Adaptive ModulationandCoding) ##5% HieIRA. AiR AY

UEAPAP RRBHe1) BEALIS SALA,

RAR

AEAAPISARABASKSAOA EAPAD SH

6 484e: A. TEERREEMA. PAERE RMA

REaysih HMR(wo. MMA) HMRTAS HERES, S

ISMRS, HiT, FRAP, KARSZARMAR

FRMORA, PRARBSMEPCRASUTAR, PIRADRLETU

aft 7; FriePu, ERRACH PHRORBEAE, PPB

. BamAikFeMk AY HE

A 36iFHS mAAR (AMC) RAR HistsAMAIA.

42 iEIAS)Sze GSM AKTMRE REZ 384Kbps sd

iE, MRAM HEHMA, AGRE100Kbdps sik. F

$F, 1.25M #) CDMA A 218A) 8 8i|5 om7B, FT AseA SMbps 44

RMRE, HOR AM AELMA SAA, MAW, TRH

460Kbps #4Meike. A AMC RYEEERAA(1)EAE

BASBO PATTERakSgSHEE, Am)BHBot

$; (2) TAMRFREHH, AA AMC HMMAHARSAK

EAHBARRLH, MHARTAKEGHHEBL,
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AtMA] 5 HaheiSATRIEEMH ELMARAP

aeIE HABA XK Fo Ww HARA HR, PPA A) BS

MCS(Modulation and Coding Schemes), AAfitk R SkAEABAR Hobsae
4delHXAe4k FAB HE thAR hyASUSAANRR

5 BA AFRRABODALAR, APRIL T RAATIRIE(Bp

BREIL APTAAO PT bare), RRA ALIABAR RH 09 Bot

E (AMBLERPA-ANELA, A-STRA, HEBEMM
a94eGraaK). |

LAOH: HER ANSMBAMP, AIBRERHEAMOA SP,

10 OMARP, ARMFESPHR ARS MAAAHADs

84) 42A SE Bp4 SYR44 MCS; ta #243 IRERA 0 FA Po, Wekodite+]

R ihlaBF FP, KRHRAPACURA04AHl XK AoHERBoy
LAR, EPA OY MCS, 1XFFRAE BAR HA0FYESik

AiIt)SARAAIRS. CRASSIIRAZ AoiERR,

15 AT ARAeSEHH DMA, SMEARS. TBIHRS

FRARAERE SHANA MBAAR, MOS HIMES BPH: 1) 12.

6EAIOt HAE T RMSE) MCS HR, MRE T RARER: 2)

45ER SAAN SPIRE T RASA MCS FA, AMasthayT RAMA

#, BRTTE,AT RRA.ATEeitetat

20 PCHERABAH AMERMEMEBASHOTEH. HA

fl) StyARHA AER(ARQMRAHSA—H, RKEHEAAAS

AEA, TAR RYARAAAMSLS, Weeee, HR

RILREHR.
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AskaHl AHIRAP MARIRAAA S PHAR. BAR

ARS 4 3GPP PRAM HITRRKAARAD, FP: PCCC(Parallel

Concatenated Convolutional Codes)#4 454¢44 #4 Turbo 44. HAMARTAR

FR 23,2 We LAA RCPT(Rate Compatible Punctured Turbo)A*7 FEM. thax

AMAR 1/M 64 Turbo 4422i¢H4z (Puncturing) , 44 &—S0ARE MSE

Turbo 45, KMA HEMFS MAAR P SE) MCS MABE,

RCPT HHSRIERTAhSfo—PiFABS, TATE AE) AMC PH

ARBABRK, Bay A isA178) HS ARIK YP 64 HARIRI T KA PCCC

$m RskHob, AARIA FSS44 09ABAA, to Qualcomm 44] 4) HDR A

4%, °P A SCCC(Serial Concatenated Convolutional Codes)4m 442544, AFI

#2KJ) QCTC(Quasi-Complementary Turbo Codes) %& 32.

342.44(Product Coding), RAK n HERARAR, MR—AB n FAR (—M

ARGBOD) AMORLSB, THRext nH n-1 HRA

2D,AT— HEAPRAAS. EKER P, ReeKAA AH

SEMALEIRAe RAB. Ahaase, FAIA PMPUAAAY

LRM AR. AATAMITSPHARBR, AAsHitsdm

$2, RRIF OARR EG HAE,

Hz. J. Hagenauer, E. Offer #0 L. Papke ft 3.&,“Iterative Decoding of Binary Block

and Convolutional Codes,” JEEE Trans. Infom. Theory, vol. 42, pp. 429-445, Mar

1996. P48, BARAF 2/3 BY, TPC WRAVHEGF PCCC AR. sb

3b, TPC Bi€A) FAA MHS 44.

REBARLEKRKER-TSEESBENTRAERMARAY

ay 04 2) 4852PARPK-ATP, FOOL AMIE AE ABAA,
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Kk, ERED TARADPMRARAA.

ARGeBBFl FR BRANAB Ao SPSAE BABEAB SHAihe 1g, AREA oh 1

itEh ateShsBAHRMASARAKEM, UBERA

5) EMALARAMRRIASALDARL, HP, KATE

ADHEIKRD 04 RP RAB AOTEGRAAELFF RS)ROT

HA; HIME RARERSEAAIITHiRie, CATA

Foki1h£4. MARRERO A, RROSRO

BARGHAZ. AB, LERRRPDHEATREAROYE

Bok Hy teHE.

AAAS

RAK AA OH 4 RAR— AP AT BRAHehh EASHA

%&, 4% Turbo #4244 (TPC) MAT AEMISS He AR(AMC)RAYP.

FT TPCERRAN SHADE. FOREARABURFES, 4 TPCAT

- él 16LAS5HS MCS 4ABAEP, TAA REMIA S weesKHK

wRIrRAR TPC s94b.%, *e 5% EEIH) & Hy ALIRAAL AiRAEMAIR,
P AgaR,

ARAURARA:

HAFRRMDERM’MOA, HHA, RM

TURBO AARAB HART Fy skAKG 49 By AE AL HH] 820,
Sep, RASAE TAseikPIE Y 0h ADSBaAatAh09

fe A reAREATth, tsbS oy 4s TURBO ARAMA, KALIIRIR Rat
AEREtoatheeaeATAA;

Pip ik Oty AkHAEOA2A0 BieBoA SAIHl GRRLES,
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BRIAFS SIGHMES AM, FHM;

FEAL 39 KT PEAKOASSEAT. 7$45, iZ1F7H AY IE TURBO RA

aieai,

Pr3&.44 TURBO #e4R5 =p 3h dmah by Jphnah oh aHE

Pride) TURBO 384R2% 4) A HAR AD‘! 5p3pah ay BK,

PRR 09 RARAT H n HERARAB,

Pid a4 Fe AR ahoy hy — Yt He Anz,

PK04 ADHRA VAILARHALIRAA A wR HiOY TURBO R42

FD, Bin BR,

fe ABEASWl il Seay he AL FoFARPP 304 HF He) ATAASBEAST HI

8PSK, D8PSK,

SiHil

» QPSK, DQPSK,Po iK 04. AB AS BE IE A) AT BPSK

16PSK,

PRE4 0SIAHT 2ASK, 4ASK, 6ASK, 8ASK.

PRK Ot AL Fe FAS BRS 7A] AT 2% 4QAM, 8QAM,

32APSK, 64APSK, 32DAPSK, 64DAPSK,

16QAM, 32QAM,15

64QAM, 16APSK, 16DAPSK,

PRK64 MCS WH Ae HASSyPik64484e> =] 4 MCS BAe43

HUE EA SREREERERAR

Pde MCS BRASOR CL4s: MOY MCS BedHEST ch
20 ASSAMRMSMERURSH, HITED MCS Meleess

2B|AFHEIERe UK Bi JKob,

PRAY MCS MARdeHSS

AIRASEbATHekeiBl HSE,

MAS LIS: BosbUITMRSWME, #

WiEREME JR SEARAE UKBI 0915

5
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EMFHREAZAM E 04 MCS WS,

PRK4 MCS RBIsES HAR IS: PIAA) MCS MaAldeHl(eS A] H

HEARS HK,

Pik49325] 2 TURBO HARADARIEAD,

Pop i& 09 1AOY Hy FFAAEMKFaoy TURBO FR ARABIAATEAD,

PRK PATHRY AEGAN HMBAAE, HRS

6: RARER RMTEREMREGHA, DME YO

4& TURBO #42404AB;

KRStARE FASERStBk4iBS 4 beaEATIA

RikAE Grose 4SbtFOHG A MAGES, WARKSHAH

SRM, HEA,

FE WK3RT AE HAS PATILA;

FEL3RPARK4SFS ATARI. 14h, 1R1FALE) 446 TURBO FAR

BIEBL |

Prik oh —AP A SiRHH HMASMA, HERAT

—ass:

RAYARG KOASAEtRik OeBreeA, oHALEY

4&TURBO $0 4R25 4m AB:

ec

KStIRAE EASBR SATRK 04 Be2S 0) beyEATAI

RikOEBhAwAhFHeAMARAS, BRASH MCS MB

M4sHls5 BA, HAE;

4%x3% RT MCS BAH4E HASH ATAAY;

21KIRA RASim FORT BLOSEetPEK1SEATAR A;
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FENSR 5AASR ATTAL 4 TURBO HAR2hssTIARA,

PA3—AP ORSRE HE TO) OeIHDMAA HE, RAKHR

1,48:

FEF AFBEB AY RESe

HUE 401, RsbRBRAK MCS MalseslSSAMVMEAMKE,

HAF Hb1 VR eA4Rk;

WHR 402, spiO12 SBre 44Ao Lb CRC ME;

HR 403, FRAG MCS MSlASHE> AHL TURBO RARARKAHIT

4, ARIE MCS BANERIESACHA X,;

GUE 404,PTRALACIA HS A MIL HEF ;

HUE 405, st}RABZRsbH MCS MalesSuaeMS, x413

69 MCS RH Fe HSS MEATZAR; |

PRE 406, seitZAGOQSEMMS 9 MCS MAN AE RIES EAT

WF;

BPR 407, RAH Se 4 RSb42MIF 64 MCS MadeHS|MEATIEMR

St;

HR 408, ASHES HACHHETSUAL;

HUE 409, HLMSHIHSUT LASHERZU:

HEF ATREB AY FEIK:

HR 410, SseHESMEATAP EE ;

PUA, PIR 412, HMDS ATSDRIPFFAS;

DWE 414, RGMESARIEMIEN ON MCS BSSSFU

RikFe FATTLA MCS AS, PPAAVIA RIA AFesseA, MEATAA AL OO AR
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Yl FoFAD, ;

HH 416, apskikhatt7 CRC 4H;

GREAT, REMITHA BT;

PRE 418, REAM AEM, MFA MERKKASITRALEK

FM 419, JORGEAM FRAGASM, RL HARQARATE:
HU421, SERKMCIARKERAAN, RABE;

HUE420, oRIKEA, M FES ILM,

ARE PRE 409 Pp Awides:

10 HU413, AP MATER Bei,

UR 415, HRAOSRSFE MCS MAES, HALA

BARERab, AREA F—mA AMC AEHES.

RAY OABRA:

KRVWR ETM ARMAMM, REASTMRERSERMA PT

15 MER SREORBEM, AMREMFEHSLE, TARAPTRHE

8h, UMRARAAMIAMI M HE, HARM AMBtS. PNT

oR HESRO AT HEE, RAF HiRIHIREHOER.

RAK 09 ARGRHAERoe RAAIR. BHAT

Hayseed, HAMSMTSUTADSHAR. HTPCAT Aid

20 AH5SIL MCS ORTE SD, TAALMM SOBA ER

BYBAR TPC HUA, 393% 8 IELAH] SAARAEE REETOR4
KR. RAWMRA RNIDREAR HER ARLZRAERG TAT

HE, pay 19 Si ABIE 3h ForteHira
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PY FS tA

(BSaaaheh BHIE

A 2am TRRAAPRA AS TPC09457938 By;

3k— 4RASHIED;

R42RKRAMA MAA TPC O59 AMC 428;

SAARAE HP LIF TPC AP RAMAHIREAER,

BH 6RAAAK GP iw TPC TAKARA AM HELEGAR;

B7RKRRA KH) P RA TPC AMC HKRABARGALR.

FR ERA HK

oR 1 AR, ARAA—-APA FT Rieseseteire) OeaA)SMA

te, FLAFAES, SRA TURBO RFRA SC RT HRSKE HY AEIH) & AB,

SP, RAMENBRSikHMB’PMA ARMAIN

2reas4TH2h, TALE -Y @4S TURBO ARARH AR, RARER

ABR SAT HeBS 4 SEITIA SI

Pps hy AGS 4S OE HOA2BPFE Oy in 2D Fo PA IS OW eSERRIEE,
AAASSIRESIL, esateteam:

$ediom RtAEESMEATARIA. Ah, igik2RE sb G4 TURBO RAR

HyifA, , |

PAR OE RHO P, RASTRA ATHAH B 11 Fos] Hay 12

HEY A, 04) — HE HR ARB Bin BB SS HE) RYAaA 04 13HOAEATATSie AE Fo Fi Bh BB, SLA

AE) AA A SF EINER, tTAhFeiFAA,

wR 2A, ZBARAYRERKOMP, TAAMLARKREDAD

G (nm, k, d,) a C, (m, k, d;) MA TPC 4g, CG (m, k, d;) Fl At k ATHBAL
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AR, Cm,&,hh) RA m WEEAR, RADsnhh eM He, TPC

PA MATR G (m, bh, Gg) HAF, PA MIVA Cn, hb, a) o4HR.

RIT, AAARMRETEOS, RETR OTROS
31. FEARS 32 FOPIAS 33 14 Roy — HERRAIARIAN, IRAE

Fey it4S P, 4FIEAHS 31 FoF| Hal 32 KO LIRFIMIME RMA, ARR

TFAB KBEGKBi FAR 041ALAES IH PAF Bl) 9 AREOaitHi] ok BE

33 fT Hh PARE. FEAR ODERLE Se AGB oP AK OT UE] aba44 TPC Rd

Aik, ARMAAPSZ PCT-CN01-01289, RW SAH “HF Fas

A RL REFAD0 RIKGHA OTRRRAEY ATT eMAH, GRE

TPC447% id, HEAR—AP IEFTKGOn2SteoRHY SK oie fp wah UEAX,

IRA, BPA —AP RY BOohReaTady] HeAad ag ikAX,

AILAP Fy eCBRIEFPAESI, Am LARae

Be, FA ELA AG Am Hk EAR AR4 ldSRRAREgEAAE, Wit RisFS

KA 4Fad,, UA EHR RARAA EAReAARREST

RT BE By 84 Bia BES $5 Fea HeAyaidae

wR 4 AR, MikeA ATHABE. MAAS

te BE Fo 48 12RSIHi, |

PA ik 04 AB AS SE ASHl TH BPSK, QPSK, DOQPSK, 8PSK, D8PSK,

16PSK, |

Pr id 4 hE ALGALT 2) 2ASK, 4ASK, 6ASK, 8ASK,

PA 3K 84) th AL Fo FE 4a HK SG Hl] 2 4QAM, 8QAM, 16QAM, 32QAM,

64QAM, 16APSK, 16DAPSK, 32APSK, 64APSK, 32DAPSK, 64DAPSK, ARE

BF 84)44E HE) P AMC G8) 4) &SeyAL QPSK, 16QAM, 64QAM Pik2#,
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PRHAIRY] HRA ARAMABLYAA RH ADH TURBO FR

iBD Ye AD, FEAR RETAPP, AMC PMBAANT RAMURRYA

2 yw RAH TPC, Shaw AH O9 KRwe AA(16,11)*(8,4), (16,11)*(16,11),

(32,26)*(16,11), (32,26)*(32,26), (64,57)*(32,26), (64,57)*(64,57) P s&h, Gt

ARPi th 4 YR MCS. HP, MRAASHESTH MCS MHAHSS, Hk

4) MCS MRA4eHSSTARES A FH hy MFR ATSSRM,

PrRrizi€9 MCS BAASHSFooVilHABsusEMEPH

SBR, HATAAEE 4 MCS BB AEHSSEEATREERKBI Gk,

PRik 4 MCS BAARS MARIE] IS: BBSURED

EZ, HAASBARSMSORSRLATRBARKBRGb, ARabFRAE WKS 9

{SiGIR SOSOARS AH AE 44 MCS MA.

PAIK a9 MCS RAH 1S > OOM CLT CFS: Pika MCS MAEHe=

TH RZARYH.

KRAWRMERGAM TRA, Hops MS ARES OD PATHBMS

HASH ASMNS, RettHie 404 MCSMSUMES, EM ZR Turbo KR

AAIiy AELALSa,
AK WEFHILUGMoF

He F4THRik, EPROP, Bob BS KRERTA RH MCS

BB eseSSIESHTAMKR, WHEYAA, FR402

Pp, xpRik O41 2 reaAP LE CRC ARE; ZEAER 403 , #84 MCS
BM AE HSS iRIESEAM A AAA MAAR. MPMRtERS

6) MCS BldHESBilt47ZARAP HH 405 FeHR406, HAE

SAMARGR 407. REEMAHSHLHeFs 404 HITZ

IPR2018-01477

Apple Inc. EX1002 Page 93



IPR2018-01477 
Apple Inc. EX1002 Page 94

WO 03/067802 PCT/CN02/00072

HR408, le] ik2ABikPR409. | |
Je FATMIRIL, PAMHES ORALR 410, MREMEED

PMS4SSE 4FedeHSS R412. AS 4 LESAREDB)

&MCS WA 4s#4SihAE523oefatAo MCS ARR, EPALAL AA
5 AFHAREA), MATAR AL OYAAIRABR 414. RSM CRCRE GTR

416, FIBRINASEAR IIT, PRAELAMAPR 418, H-H

BREGKBRAG )FRALHEKK, wREGKK|TFRAZERKAN,

4%A HARQ(Hybrid-ARQ)¥i4TERGR419, BERKREARAEER

BXOD, AFIAMGR421. Ab, AAPM 409 Pawi4eaA

10. 5, AMP smik4T1sihSHOR413,RAESAEMCS

IdeHES HM 41S EATERRRERE, ARE F—bioy AMC

4842=

TPC 48 65 Ha 2B oy vA hy QAP Sp22/ARABAT HHHhA, TAROT VA

EARLSA,

15 SAABA) BXFosAARSAAT,4 AWGNPHA

PA 4H2) 09 %t2 4 BLER (Block Error Rate) . GAAMA+H 1 HH.

Fa

1.28Mchip/s

   1 sub-frame(2387 chips)

mae
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A6ASA SAHAH MBARSAAT, AAPREARot

EMR OR. GRRMMOR PR. RABY RPRI MCS HBS

HRAPALER EYRE. APE RABA AT, RIEBRE

RAH, SRERT RAKIM, ABokPAZRAMAER
6) TPC MAR, AHIRAAA RAWAArtSHAM TPC MAAR, ARIE

A S47FA OBLSAGABR, wee—27 HEA MCS Ho F (4212

BL — FP ab4aF )

MCS: ¥A(16,11)*(16,11)47RR AA AD A KH A444 TPC 425; QPSK wf

5

MCS2: vA(16,11)*(16,1 DYRRADARIA 4,64 TPC 4445; 16QAM 774

5 .

MCSS3: vA (32,26)*(16,11)4RRA AB A mR Ht AHH TPC 42%; 16QAM 7]

Fl ;

MCS4: FA (32,26)*(32,26)47RAAR MR Hh aye TPC 44%; 64QAM 7]
#) ; |

wESAMCS SE, ARIAOHAyTRALE KM.

A7AKEG PRA LikMCS EG ARALEARKA AMCIR

RRBLES HGH WH.

BURA AMCHAGARSLER, CAEZAG TRH

wo FF MCS 2Fil PAGE49ekSE th RRASAM MCS $F4K 04 TERM. PAT

BIH SANRAMRIT. RELA AMCBRAS, BRARELNLE

ihRSK MD Fo PAGDY7 PRA EARREYPRR AL MCS BA,
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RR 2

MCS 2FEHR TT BBL

MCS2 4] MCS3_ dB

MATPTAGH, KA AMCBRASG, PAZ RABALSAIRLAA

 
  

 
  

 

 
 

St P He —APMCSPAPE OG BekSh Rashes, Ase, KAA AMCHIRAKRT

VA4E A OgBokSAM.

5 KRAMRATMTARMAKH, REATMRERMEEMA PTY

WATGREW, AORHDROPEMALE, TARRERE

LH) Ha, tLARAARIMIRME, FARRAH AtLS. ANT

HSMMTH, ABibsRHSR,

KRY RA 09 KARLZKHE HY BY EMALIRAe RMAGIR. FHA) 3S 1

10 Hage, HAFMEM TSMTULRHZAK. 4H TPCAT A

AH5MALSRMCS HMBARP, TAA AEMIF SMBRASA

RIETPCHHRS, $ARAS MAURA SikAEEMAA

ROR. RAB RA OKIEDARLUARHea RRARARG TAT

AE 04 Hi ARSE 25 Fo teMIRAE
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1.

fil

—FF JAF ikSREHea1) HIE| 5 ABA HE, HAGE

+)salbe de giTURBO 384229 50, ART By ikSRG OY BS2 7)| 5 HH ah

kayFHik,

‘ 2 8

ip Bi 5, AM V Hig A

2. FRAGAAIER 1 pikAk, HAMA: AGERE

4& TURBO #fRA5 4H AR, RA IMIRIE RNASHBAS 4 LAETA

SIEIE YoA!Pll A ASTAik094

PCT/CN02/00072

ae

boas dt47Hy Ah, 1K ALB by

G. PL AF LE PIE 04 Hy AfoIK AOI HG A MARIRIE=,

KisAL Ze y .4& TURBO #42

PRIRIKME.

BRSHBS

FE AKBi IT PAE AK O9 13 SEATARYA.FH,

3. ARABARFIZK 1 aD RAH, KHER T: Pray TURBO 3

ByeaD

ARID Hy SpbE ID Ly Ppbeah oy HL,

4. ARARAIBR 1 MAD RMA, HARE: Py TURBO HR

BD, oy hy 3ARB Sp4H AOy RR,

5. AAAIBRIRS ISRO, HEAT: MikReay

An 4KARAR

6. RERAMBRIAA Il ARMA, HAT: koReaT

ARAEARAIBRY RA I ikAK, REA: Pik weaaayy

: ik §4

7.

Apple Inc. EX1002 Page 97
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KA VARA ALR AaRRA A MR ARH TURBO E4245 4s, A

se ad

IPR2018-01477
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8. FRAEARFIBR 1 RAD RAK, HEAT: PRMA HX,
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BR Fo FE 4sHRSA HiAG LBEAEABAaR

9. ARRANBRR 1 RAL RA RAMEY AA, HAPEAT: Pike qn

, 16PSK.4% 48164)2 BPSK, QPSK, DQPSK, 8PSK, D8PSK

10. #RIEARAIRR 1 RA 2 RA 8 RMA A, HAA: Ppies

PhS LIHAT A ASK, 4ASK, 6ASK, B8ASK, |

11. *RABARAIBR 1 RA 2 RAS HAYA, HEAT: Pkg

PS FO ADALIKAGAIA Hy 4QAM, 8QAM, 16QAM, 32QAM, 64QAM, 16APSK,

16DAPSK, 32APSK, 64APSK, 32DAPSK, 64DAPSK

12. ARUBAFIBR 2kMAH, HAT, MasaTA
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Block Error Rate, in AWGN Channel, TPC+AMC
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Throughput, in AWGN Channel, TPC+AMC
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System Throughput, TPC+AMC, in AWGN Channel
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qj F353 3E-SPSK VaATE, APR MCS Fl 4 ZAK 2/3 Gob HE B-16QAM

Va HFTIE

DAF4Xt seiA BHfs FA EY BSSe(AMC)ReBR HE

HE qT Vi AR

AMC #2441 10 ASMSitSs 12 HKBRA 11 HE

Wea -S RAttaaE. 7REE OT ETfeSUCIA2
BzaB)EH AMC ACRFB 20.

AMC #2141 10 BARI SS 14 ABZ HTT A AUSIEE

WAKE, AREAHRAERMEMISHTRA. RAM

(FSWFIRAE14 ARGS 15 RB.

24 AMC RStHL 20 HUM AMC #EWHL 10 RSH MCS BEV Ht,

AMC ASSL 20 KH] MCS RES 21 REA ASIARKEEE

MCS 25, FARALER MCS ARK Xt ATSIBEATeS. Rik

AE2FN Val till.

AMC ACH HL 20 A 4a9S 28 22 RR MCS RAIMIB STRBA
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03149138. 3

20

25

30

ve Hh FS 384/11m

Xt Ae At Be HE EATaS, (RIAL SASS 23 RHE MCS BARNMSHA

RATECR, HAMMAR MCS RANAKAAAERM

ActSK EAT Wa ll, FPWRKK 25 RRARESARH

43 7G).

LAR, CRASSARAK CEMAB(AMORE
ch, Ty fejRHRSEMRORRMA

BE. .

Mm, ERA AMC ARRALRAHEEBERHRRT, RAE

AREGRUARH SHRES EARSAT te HY BEet
MMR-BR.

BAA

ATMREABARB, SRAN-TAN RRA — FH MIE

AMC( 8 38 By1 fill $a FS) 5 St Ot BS ARRSRA thotFe
BLAST( Jl *R SEM & 5} Fe oe RY) EAT 28BR BR BT OR) EB AYA

BahiifsASK AMC RERAAE.

ATXMLAAN, MBARVM—-HBHIARAW AMC #

SAE:AMCHME,RHKASTPERAAMEMSHIT BLAST
fe,RHRRASIE, WR AMC RHA, EK

MBAHWEKBEWARE, BIE.

ORBEAAMTE,PULRHKARHRREHKERERN
RHEESMTA, Bc BLAST RBRIPRHSSE

MABSRRR,

TELA AM, HISARABRER
+7(AMC)A IE, CS: MILESAEWAEIAESHE BLAST

eID,EARNRAT BLAST MBH, ARK
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03149138.3 .

15

20

25
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SRWARS: MALRNKAHHTOHA, A
Fa ACS HR BOR BSAY Bh ae FEA)AYSeAA. AE

Ae RY Se BS Se SE FAO llDPERT FRR ARKeBe HGReHPGT

Si FS FO ea El); WA De XtTEeaAe aTHEEAT V-BLAST 4035, .

Bt BS we 8

MRA TS seaRARMAAN. FARABARUS

PMRAABAB, SERA RM TRAM, HHA

Ve A—iFetAB yDETUA.

ZY A:

1 ARBiRAW AMC REMRNTER,

2aTRH SNR RAMS MCS RAHARE

Ais

3 @ARWIRA MCS RANA:

47S18 D-BLAST MH RAMOSE:

AS aR SRARAR D-BLAST (FHSMaRERRED SE:

6 RATRERART RHRAN QPSK $AIEAR BLAST A)

WRB tE RE

A7 RUT REARADTAH RAN QPSK PHAR BLAST
WRG ERE;

8 Bmw REARWHBfsRAM AMC REMAN

Fa; UR

FA ARH TRE ARAaSEH AMC ATER.

FE SETK

Bt, RX BLAST(ARRAS)MITHA.

#— BLAST F, HEB TRHKARARKRR, SRHKADR

GUAR AME, FARCKARMRAT ARR. SER-*

AENTe RAB Ce, AYaIPRARRBAA)ORGS
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10

20

25

30

Fe Bir HE BE

BLAST #24+4 D(3if#i)-BLAST # V(#2H))-BLAST. ixXi*

BLAST SHRARHKAR AM KMANKRHRBRART ANAE,

FPHERSEETASS. THESEMARHRME, AMP

mis, EI. D-BLAST #l V-BLAST ZHKREAFRASEHM

RHRREREBREZEAMERE.

Al 4aW J D-BLAST #MRAMRARER.

% D-BLAST FMASHA-RHKRAMEAHMRE

HAH. Alt, SASes ceeeeEO AH ERT.

5 ani J V-BLAST f€ftKBE AK EPRETTIA.

V-BLASTiRAGLGERNRSSOBGE. But,
57SFe)BE Ze BY2HR| (spital and temporal axes) RH#HCH.

6 RT RRRARTARRAY QPSK PHIBA BLAST

RAGE RE.

(8 7A BLAST WHEW ARBWEAa ZFS). MMSE)

ISHiRZ)AM INV SRPAERMMMSRHRRARRARHH EMME.

4EWRAERMASHUPRRBN, AeA

ES FE RE PY22SWCfs SA FR OR MET1S(mulling) INV WF
%, URETASARA(MMSE, ZIMA, RREMKAAE

CSRIRASTERE. HEMRAMRS, ROHERMRAH.

77 SRERAATSRAAAN QPSK FH BLAST HiRG

10
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03149138. 3 he W B AT7/1R

10

20

30

fife. WAT, ERKABRS, RHALERAMAE.

SEA, 4 BLAST F, RAMAShKRARAWRERAF

FRI SRHRAN TT IN, APMANTE.

EARP, ATRARMBEEMAR, HHY—-HPATIE AMC

55 BLAST TAS FHRHE BLAST ASHRPAAKSAWARE A
iS DY AilSa FSSEA TT HE.

DAFeSRRE.RAB He BB PRae Se HetSE ITEA

As BRM RRARMOBRAHN AMC RSMMN AE

Fl.

mA 8 om, REARABRAW AMC R&A: AMC

KHL 100, AFwteWhitSERRA 110 PKHEKES,

WitANHRARASE. FMAHawHERS
mM: URAG AMC AW 200, AFRERRANWASH,

WAARAKEH MCS MAl, RRRHKAMAKREMEMMEE,

RWMCS RS, BUIRHKARNRHMEUTRAA, HIE

Ik eS AeSt He HE ea] SY Az St BEAeRE

AMC #1#1 100 RAABSA, FA AMC KAHL 200
RAGEBRWA. |

AMC #441 100 & 44: BLAST #29528 120, AFeAwet

STEKARREKNRMES, WLRNRKAIASRT BLAST fF

; feiehit2s 130, AFiitAA BLAST #79528 120 MMW AZ,

itRARKAt aTaE: PRUE 140, AFREI

we 130 PSTHAARMRA, FRR,
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03149138. 3

10

15

20

25

30

BR of 3A8/11R

itRHARSE BLAST ARISS 120 ES TCHETT ARIA; fais

ASE 150, AAFWWARHKRARNERAR 140 PHAMMBIT

(AIR AACR: URMBB 160, APRARHKARHAERA

éz 150 yh AD RGRETRS.

AMC StH 200 IE: MCS MAIER 210, AFREM AMC

EUHL 100 2RAY BU I)eePERERAHRA MCS RF; Sah

# 220, FATA ATEN MCS WANA KMER, MIRHKSA

PRAT AeatBE HEETaS; TRI ACHR SE 230, AAFARHE MCS RH, if

itRHRRRZEISS 220 PHISHRAHMRIAA: VA

fz 240, FATRH MCS RAIHAKAHMAK, MtRHKAKMM

4H TEASER BE 230 fy WY ACYayET1a; LL BLAST Ab eB5 250,

FAT AC TEA RIZE 240 PAH ASSeHTRNBIKAR
260, UGXTESNMLAAAER. |

MCS RAM210 AEBAMC RH200 KSB

By SA AMC #249, 100 A. 4 MCS MAKER 210 TAH

Heim Ay AMC HHL 100 AR, BobAeinky AMC EH 100 BE

fh vt 89 BY 1) iERB RAERARRKRANBE MCS BR, FHA

MCS RAIRRB. ERR RNAKMPP, MCS MH LEER 210

8LISTEEMH AMC ATH 200 A.

ERRAR AOEAS?EHR 250 MRK 110 HBA

FRAT, AEVIARBTETARNATSTWA, thos
Fel AY FAirana.

felt, AMC AA T4BaaAEMAFSTWA

i, MACASAKA MCS HistASA MCS MR. BR AMC HH

FEAT AN (A PSoy
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03149138. 3

10

wieo8 = 9/11w

FEI] MCS HAE MCS MAIS AKA F AMC KATH 200 HAA

RBRA 250, Bl: #HRMNMHRMISAEKANMAFAaa.

R, Ah MCS HAEB MCS BHMAF AMC RH 200 HERS |

RAE 250, Bl: HS MCS RASAFRTAAAI.

EF] MCS AAP, BHMAMAKAFEREPHRES

(KERTSHERY MCS RARMBA. Rie, SMRRaR

{RAO RUIHR MCS RS, FEATEN MCS RAIS AMA

Ar 7A BW fe) (ie

feth MCS ARP, BHAARSTAeKeR

, FAZERAor AS BWAfeREBT MCS AS,

JHEMCS RHMAFAT.

20

25

30

DAP RE RT ARGS AS 5c BA BYBhREA AMC wtaHBR PEMEAT

BA

1 AMC thEBBy BRitAEZA) ATBREA

AMC #242$1 100 & BLAST #1928 120 RitSPEAKS 110

ECHRSMRARKKE, EROERMRHAN, PRG

TRAFTRES, tee, HMEKERPRERKAMHNG

S78. AKC ERRTBETH ESRR)HAN, BRRRE

WETBI.

AMC #41 100 BY faifhtt BS 130 etERMA BLAST #29538 120

HAAS, MIRHKRRKAWASH, FA AMC BAL

100 F045 ch 4 BY rey teieeEBSEH AMC RSH 200.

AMC #41 100 MAP VASE 140 MIABS 130 PAH
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03149138. 3

15

20

25

30

Bio AB H10/11H

HA SRFEKRRMSPam PARA AIE, +R.

WARRAKMKEA BLAST MBE 120 HBTHTRA. BatRH

FAa YBCERGERIKA 150 AARAGSE 160 NRK

$4.

FR, ZEvSRY AMC ASTHL 200 PEMBohteZR BDfai

WeEERE MCS Hl. Silda, ZIM MCS MR, AMC RHF

HL 200 #235iRIK AY AU elHERHEE MCS Ral, IFIEH

SGA MCS SISAVATATA A fsa. EAR MCS HARP, AMC

AMA 200 GHRAKSTH ARAMRE MCS RH, HITS

MCS AieaAFABB A ie.

Begh, RMATE HT TaERT MCS 28 AllceeEETiA.

SRA 2H 3, 4amiah SNR & 3.25dB~7.25dB HHA

BM, HMCS RAUB 210 HH MCS AH 2. 4A SIGH SNR

#E 7.25dB~9.25dB HIGH ART. MCS 2h A iGFeSS 210 HH MCS MF

3.

AMC RST HL 200 AUIS Ze 220 FEAR RAKBFeaE

ATESL, FER ER AR ACYReAAHEAT

Hlin, SRA 3, 4k MCS WH 2A, AMC RAH 200 H

$0528 220 RH MCS BH 2 WRB, HEEHEAMELR

SRRAMEBETI, {SUESE 230 HE MCS RHI 2,
itRANKEIMGYAEETIE, HASSE 240 HE

MCS 45) 2 AWBIAIA(QPSK), MitRAKAKRMSRAMRH

6$8 UE AT VA Hel.

BLAST £b22850 250 HURNKERCRABRHTRHAS
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03149138. 3 fe RR BB 11/11

RHR 260, USECRNHKAAMNRHBRENSHA LAA

EACH. fli, 3FEATRHAAN, ALANRAO

mw, WEARHRZESRA—-TRHRKANARALRO.

DEAR, BPEAESTRAKR, BIRRAHKRARMEH

SETMAA, WIRHRRRERR 3EE, BREED

avr AY BUAERAIRA MCS Rs, REMAN

fH MCS RARNRAMESHTRBAAE, HESRH

RARANRIZRHRBE, ALDARA.

El 9 ARMA T ARIE AREAHIBS REMY AMC RSME.

SAB)RHRAN—TEWERE AHERARPA

HO) SIERAR AMC RABEL, HOHE BAAN AMC

REXTAR SNR RWBASHLEHSS.

teob, ERARAH AMC REP, “SRSRHRAQT)

te, EMTSAHKRAAT)PRENSLEEREN, RKB
 &, REAR AMC REWERRARAX.

20

25

MER, ERR, BHPSKRHKRAMEKRKARARE

BHAA: MLNKABa SeEMASEAT BLAST

RRS, dtRARRaTalSE ARTEtt AO ATfe

ReAMRE MCS Ba; RRRHKAWUEEMBAR

it BUS oh ReA ACETA,~MCS Sl, wit

AARRAASARATRMA, URSEH

ABRAMRATRARARS, DHE -PREMER

S78SE
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1/8AtARBiF03149138. 3
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LAER

16QAM,R=2/3

a
QPSK,R=2/3

ft

 

 
SNR

OO08808OOO Oe Beeenseee powermeeean we enn weeween = eee wee weeeee
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2/8AH Ss Ht &wa03149138. 3

€/¢-WVO091

Y
N
S

v
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\-SOWN
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03149138. 3 wh HB 6 HR A 3/8K

 

 
1(GatSNafill) 2nGatSAatil)   

 
n2(FaSafil)

%t PHEKRES

Re RA? RB
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03149138. 3 oR Ot 4/8

FAs
RARAR

ARBRETt

FAIS

BiG oseAaa) Fen(GaGl)

RR1 RR2 Kn

  

19

IPR2018-01477

Apple Inc. EX1002 Page 131



IPR2018-01477 
Apple Inc. EX1002 Page 132

03149138. 3 “ow 6 it A M5/8H

 
0 12 3 4 5 6 7 8 9 10 11 12 13 14 15

SNR

BLAST SER¢#f2(TxK222, QPSK)
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03149138. 3 wh 8 B WH A Be/sn

1.0E+00

1.0E-01

1.0€-02 |... -

1.0E-03

MMSE-2Rx

ZF-2Rx

INV-2Rx

MMSE-4Rx

ZF-4Rx

1.0E-05 f= INV-4Rix
ps MMSE-6Rx

ZF-6Rx

INV-6Rx

012 3 4 5 6 7 8B §$ 10 11 12 13 14 15

SNR

BLAST SER##f8(Tx*224, QPSK)

1.0E-04 
1.0E-06
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03149138. 3 hk HS 8/8

“@ AMC+BLAST(4Tx)
“F AMC+BLAST (2Tx)
-@ AMC
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Abstract of CN1466297

This invention relates to a modulation coding technologyfor radio or wire communication, solving the problem of
misdelivery and low efficiency resulted by channel fluctuation in multicarrier and changeable single carrier system. A
self adaptive modulation and coding methodincludes: a. before delivery, the sending terminal predicts a signal-to-
noise ratio and channelfluctuation parameterin a transmission unit to be sent by a forward channel, b. the sending
uses the predicted SN ratio and channelfluctuation to determine the modulation way and coderate c. to modulated
and code to make themmore reasonable.
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TERS)iWTR ALSAPA. |

MASMBA, FREEUToR:

a. BOIS SaCE ACIS BTFHOF es HESAS HS 8BT

PA iter Be Ee Al feaSE, b. EAATAH BN fs

ie EL De fsHEL IB Bh A“PSE BL AR FE I BH HE Wed El] FSSG

PRR; c. RiSdARGS Oe xe HY VA ilSK Sy Ha WSR BET
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02122970. 8 WM A ES k +B 381/278

1, —# HERMAN S MAAK, HIATT AUTOR:

a, AiksmFERAKADBy ey 1sERAAaPLA 1SReAetSRD

oe

5 b. 42AKIRA) BI 41SLAARAAPSARRLDATANAASAB

3;

C. RiksRZAA AS He AhBRITIA Hl 5 eR,

2. wRARR 1 MAH SEAMS BOTH, AHATH-PRasew

FR: |

10 al, MR—NHHAMMBAKHTRULAMAASMMAHKAR, BU

KAA PSY OMAN SIHSRAMRAMS AODBD

Fr ieBAR | |

bl. AiXse APMIS)ERAsaADRMEHRiMAAK, RAH
AK athFH ,

1s 3, oRFISK 2 FRM ACM AMSMBAK, FAEAT, Pie

$27A TkBASRARAGRYHANMAK AKMARATUR—FH

He £ 3&524 454%, AMC (adaptive modulation/coding) #.

4, oAFISK 2 AHORAANS MBA, RHEAT, HE—BAH

9IFHeBASRARASROMMKRARAVBEBATAR—TH

20 KAAHAB.

5. FALFIER 2. 3S 4 Ape AEDSRA, LAATAB

LAFANERCERHSSARTA ObAME, TedA

BE.
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02122970. 8 MQ AF FE R BH B2/2H

6. AALFIRAR 2 AH AERAMSRMAAL, HEATMAMRAe

1SRDBRARABPRiKSA ERFosMRAM,

7. WIAIBR 2K 6MRO HESSRaa, HeeseRaER

He AeASiRBhHPSRbFoF MySMRRM,

8. HAAR 7 PRO YiDHSMA, RAETE

SRTARMSSRRE. HEBRaaae

9, SAAR 2RH HERAEMAIL, LHAAFHRM dP MEA

BAGHe FAD AY 67 15RKHh HeaEA041SReFo 13ORHRM,
FR UG THEKSATABT0 48a91SOReo1Sah okARHEAeGK Se

OAAFR

10. keARFBR 2 FHA6g HHH5 MAA A, HAASHM d + MHIe

8)1KFe FA DI AYASBRKHAA BERibsRBA

Sh, AAIRikseASIAKESi1sReoSRRPDBMROHAATR
4. |
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02122970. 8 i AAO 1/8

5

25

—FP HEMIAH) 5AA

FRARAT IR

ARABIA, AADRARARARis> 64aBAER.

Ail, 3 SAASDidte Po) HiseMH, ko WCDMA PisFATLIE
A. CHSDPA, high speed downlink packet access) A cdma2000 Pse3RSHE

5 FRM (1xXEV-DV), MARAT 4 362 7A) He ARIRAR (AMC, adaptive

modulation/coding), C#Ales & AEPwAZHWALMEAHARS

BoPAK. 6) IESLIP tl eyATAtKRIeFoAARRA SWARMS ,
VAISLRidSm 5FeSZMA] ASTRIL. ARRMS HARM, AR

APRAREMBAR. ARB, KA AMC PeRBAKR

Bot,
VATE ALSLAL AMC 4k2K a4 FLAKawe:

BIR AL BA RMATIS, AR A 3 BARA AMC OTR, AR ADB ARAM

i, BOA Aea, RHA KGto A RASbsH, BORA P 3% (UE), 42 AMC

8) AL FA Hpae AS BFtk.

(1) A SARARASBH, HAMMASikSaas(—-PRESA

AMPst), HMMRyWe:

a, ZEAML PDD KAP, BatsReHGSRidSHAARMS

A 3% 4E4RMU;

bd. ABTSRL ID AAP, AMAASHAM ASH, Ale Ase

AEGAG CUEHASL, VALLE H FRAAT1SHhARE.

HG DMA KE LIERIRF:

IPR2018-01477

Apple Inc. EX1002 Page 140



IPR2018-01477 
Apple Inc. EX1002 Page 141

02122970. 8 ve FA FB 2/8nH

a. XY PDD, MM ROA ARUAGEAREYHELSTHK

AGAN AUSIS EB, SUSE 22a B sateikB38&) Zl A 3%;
b. Xt TDD, RMPA AALAAGERIEGYSiOsBUST

A AcaSesiays, thee CBaR Aeit Hh.

5 (2) A 3m FF) FRM 4914SRKBHHHA AMC KR, FeteSie MH RBAFZ

Xx.

(3) AMC #5 th Tessrey, ARIERE HK BTRARae
FEF, FERRERITA). MAAK. AMC R-MAMUSAMGAR

2, |

10 RL AAMC AHH), ARH SKS AAMRMBRITY. RPRIK

bi SNR RRS. HPEAMGB49 SNR KeHEAR AH, SMES SNR ATR

PRARBT. wieeMaMlsree 10dB, MARR 1 PitsHyiwa7 x,

A) 16QAM, $eAF3 1/3,

same]SDs[S[aoe[awTomoa
PeetebeConSteletoielDtLs

Fu 1 AMC RHI

   
  
   

hikéy AMC RAAT Soper, RASAMADARL. HTSRR

AM to EE HRM > B BA HM ( OFDM, Orthogonal Frequency Division

20 Multiplexing) KLRRRHBRRAA, FRRAA-+AATAMAYMA.,

R—-KRIENBRERABRATMAREN OVSPE,ARI

RLKR, sslABSRARHRAA—-+RUSAA HRD,
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02122970. 8 wR OK O83/8

20

25

RF OFDM AK, CHAMFMALERS, HTHADRRAPRRAKR, CA

Ay Ja) iHENeS

Aol RASARDH TH, MHRAPAMMBR (MERKESL) $F

Sts. Al PAGMAARRA IZAS, TAAL EZ 192; BERK
RSHSMR. RIA wAA, PettBk eiaeahraBSSR

PE3448 SNR FetnEHo, AT OFDM BH, MRAME (FRR) HTH

BURA G, PAARMA], P- OOFDM AK, (FARA DA FS PFA(RR),
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20 Sk, MAABRTTFeEAE, DAB
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Hhisih, HETRAADRNELRABPTS

Re: WATSHARENE-TATHA WDDENBR, MATA

7s 2B BE—SAETORA, PETRAA4p
5 BonaBe

Pick, WETWAARSLaeRL

Ri: WASPARANS—TTiASBCAa, MATA
a28 A—ThAesPETA, FETATRRRAeREIT
nM, (EA PARTAATBafae

10 Hie, OA] — PATA A BSBAaegeAIAeaflSa
75SHotFTHa 0SFO Ahl.
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SETHAERE.
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tl; AGMRAHRE, ATRESTHPANASHE, BaApAR/
FRREE, WA BWAtSItsAHABB/E.

30 RBA, WENTHEFRRRRAPATTEASE
7

IPR2018-01477

Apple Inc. EX1002 Page 163



IPR2018-01477 
Apple Inc. EX1002 Page 164

10

15

20

25

IN042961

NASASANKE, RRMA: KR, AFAR
BinkeRISSAMARMRSBS;RE, AFH
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MAGE, GENRASEBSE, ATERBNERSHREN
alt, BATAAeARB, RRA, ATK,

Ih] IAINIASFee SEMaSBSasBAS.

Rist, REAR, ARAENEBMEEAE: BF
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HSRBRE, URRTTTA REWRWSEBRE. ASR

mee, ATSRTPANAARRae: URSRMAERRE, AF
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PLIES, MPAAHA, PTR BeVilSIGSMieERBS:
FRERDDRE, USRANATPRETO, THBBad
FRE,RATTHERA, BRATaaaSRBESR,

TRASRERRE, RATWERTRENRAR, WEF
AWS, SRR, FaePANSSiBD
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HitSsWFAS PRARESCHAER, ARE
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Py ENTE SEATTai,
EISTAs AFa FSEDUAS Be BA FE AY OFDM-AMCR ABMREE;

EGPasAl FAY Se BRASBe BA 771d BI OFDMAMCia Hey AEESe
8H);

BTAMY T ADF SCBRARHRABSeHAY #9SE
AbEEie

F518222BG AY SEBeOl oP AeFAOEA2a
| AaARR

FEO Ay ZEAE Bc BA BSEteBi OB BT ABEA StBaa2RSBE
28aNBlasik

AlWEARANSHSeMWSSeeeRAMS
ry 28 BO 28Bi AY ASek

EQ LL AsTERRETE) ASRATTES FE SEATTEAE LER
2aRaaAl;

BLOT TARRIETAHee
Chet 4aRAaNesA

ese
FEESBURARSHSR AY taeaa

BAA, ARRASAA T OFDMA SEEWAITHR, BRIRS, a
BCAA A 2AY Vel rolFDBS BYaIESthETH
EAEAlRUHABE

“fc 92JHO OFDM #3NSSDFF
BANEb, HMETrR—-ZHRASCRTRA, BWART

ARETEISAI. MA, BRACE OTRASRTH
ANSHATK, ARFPAARASISSRA ROSSeSaE
RAK, WeewAaTHR.

FASBras7a FASDLASA BA TyIHY OFDM-AMCHR ESE HW

ATBARWHEREABH, GTSMe4> MMAR

OMBFARR, MRTRRASMARREEH.
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£5 3Aras W948 BE BY OFDM-AMC45 4448 EG, YAR AS 22 BA AJOFDM-AMC
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C1) FSR RARER505ATHSBRR504ETBY

AMCBBGETIEM, TOES P319BRAERBSTHAMCER. RE
5 AFSERRAPHOTH SENSESATH, MERR

RRMA RSS, ET RENAASRBNSATA. ERR

rh, YOFDMPAaRLATHAMSASCKaATTHA,
WESFHAHET BNASAS. SUSANMH, BPS

HEIL20 —BiA316>ASHAA306 —ASMESMBK

10 3073X4##—}REBNAATTeAMCESS, TAM BS
re ASSTAAMCBE RK —

(2) RRA BBMRISHR501 SRT BSP ANCEBl

#EIR308. ZEARHAHP, RRROFDMHFHeAHEAT BDLalaS
is, SHA HOPMPSTHRRAARRASTHMR. Ak, Biel

15 WEEPAAROO1—FAEN BIShlASRI01 TAY
AMG, BAH, RAPIER BENSABZah

/HEREAPRETTHAAIEBaee
+SBERRA BIOFDMPARAFAK, DAEITHei.

C3) BeWORBP AYBeAeHsHeR503BR T AS BY BAY
00«|RVR -SREIR317. BISWER58—7ENBe

ARETERBLLETEHH, FAD. CH BeeSEB

If BPEPIRQHETThl. HATHAAHEMSAHABe

47FE VaFTE

FAS "p AO MEE BBS}, BD AELR5O2FAISOSH) WAAAG.

25 RGFRAARRAHASRAaiswo.
ERISA, SA4APRATHANHSCAT: Bie

54SBAAASETH, JON BSDiBAeSRIR301

Hye GOSH IKEASJFHI 2,KARRME, RAMA
FIABIA (Ci, Mi), (Co, Ma), -- (Cx, Mx)» 2°KV OFDM PY 24> HF
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#5 ASBOOLS/H, MTSESTARi
438 LOSE ZeSiALJSBBRyBOFDM B48DY AUF AY NEEIT12.

EMR, SRADEAFHAENMRACMOEF: BA

ASEBMACATRAMAETR. AS, BMTwtBA

5 ATRERETISHISO}, RRBTHWARootIt/Ba

HeesTEstel, ATTRROFDMI—FASBFEET

WARE. BSS), BOPESIERMOSRA. BoPeES

4h YeBy48SIOFDMAHS62AS§, LERRwASS607

eROFDMATHAH BeDVSBvr606.

10 AK, RAARRNLMSLATA

BURTAPRARSIYBe

iy xbPB

AWE, AAAASMTF:

SS —3, HyeDeaREEHOPDMPATHAAA BS

16 @#SMBSK, HHERMARAM.ReeOReit
(363901), OFDMAFH HIGWSMMER (25RR902), OFDMATHA -

BisVSaUA (459003), URBRARiR (R921).

(1) fSisteit (R001): BNAiHDURA
Re, KimeSNS, Bites.

20 (2) OFDMS--F# BDVAER CARR9V02):

5X3A) ESRESSEEDFTALP OFDMRE
AF HUNT AENEANKAMRBSR. FRAIL,
FUSEA A HOAeENAOte

ZIX—-PREB, PRBEBRESANAEWERRS, link
25 1MRIHHSRRA. Ri, RAMSTHPANAMREDR

DesHANMABeR, ANSARI. Ke,

HESEREARERHNMADEARSH, MATTRI

Hak, BTTPESRNA, BREAK, BPE

RRSERIK, SSE. EAI, RUT

30 ERSMRLL RI TTIENPIEFfa.
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RIAL RED HHSeHMHMBAS, RAL

MEASESPSASPRHRR. Rae, SSEKTHRH,

5 BRARTRRLNTARK. BA, AATPBRIRR
FIR, SIRIEHSRBSAEAATitAaBl

SREB. thin, FHALRAO, 2, 4,6, SLE, IAAT
RHBS BARHAASMESSTWHSRAHWAL, 1, 2,3, 40 FAR

KH, RFRA HCABEBeePRT (RESFIAT

10 HAR BORERaSTHSBTASDLEFRAR

Sy|RR | i Fee ge DW

ih Td Be (bps/Hz)

(dB)

me|wre|-»|0|
1/2 

#2 AdyGSWSTASR PTBA
(3): OFDMA BIEBER (HEER903)

sESs00 BISTROOFDMAEAEA.
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FEAR ROT S58ettARTHATTIEAH. ltt,
BARREWASHE(RRASHEX, HOPDMMAMALBAS
REFARPPA. ASMA:

MFA, BHAIELARHEERTPASTS
5 FA, BRS;

ESATHAASAH

ESF, OFDMINRI—ict, sadet_bRUNSa4SEE
FHA, Hh, PROBATPASR—T+THA, EPH
BasHTHARATHA.

10 RFHAS, HHA ABNERSEERAARTEHA,
&WA; 7

HOABFRASRH.

KIO, fae RIZEOPDMReSHEHHRASHA, BD

AAAeeRPASHRAPA.
15 SREPTAS, HHEAARMNATHAHA-ATHA, SR

10; .

A1l0OALSMTHAA.

B10, OFDMP ATLAAE, MLMSINDEBSIE
—FFA.

20 RARETAS.

EFRAASTTHNSRBER, DRABLERAS
PRE, FRAADANEBLKPRURKSRBSAT WICH

cE: C1) BATPFHADALABARAENBRTRAADE
WifeEb; (2) GRETHPRANSREWESHANS

2Hala, BHSFHAADRHERHSMM
feSa |

XW: RR-TFHAASA, B,C, DASH,
S\FHARAHTRRMA12, Art+/—-+iefa) VBREHS

ANF iisXtDY) Sa BS AD ed fell BFASeSBAD: 0,1,2, 3. IAT: ABCD
30 AD BCR fe JS Le OR BYP A A 512*0=0, 512%0.5=256, 512*1=512,
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512*1.5=768.. Hk, ZBRFPAA RHE Ah eA H
0+256+512+768=1536. 2A, VERABCDN BRMSR OH, $= -

‘tisDtDY A Wl HellSREePy) SPSKHEA MTFHANAHAS,
DW), AFPa AY Sh—Sa TSBTRAD BY Se9ZRH 1536/(512*3%4) =1/4.

eB, RATTATAABCDLSFiASBEaeRa
EATHAARMAABL. SPER, ATLA

—PMRIEH. HM, SRLRR, ihsiweeReS
BA, WWABCD LY -S-F Hr A AeOBBRAYE—-0.. OFM
Rm , BF 8B: F PAAR SS H F Bk RAH
(0+256+512+768) *0. 9=1536*0. 91382.
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ZEEERSOFIMETHN EWE?a, BIRR
faRAR, PAFRRISBESTSCERE.

At, RisineinRAEMOFMsA+H#anh sews

NZ, ASNTRADRAMA AMERBOR, Jie
ZRMEhTPAALTRARISA(R911). bmikine
WAOL, Xt RABCDIU+-F745RAFHRSA S,

Fal tillF4g FSSAFl ASPSKAN/4 Turbo. BPR, BRETHA
SS8tillJ7S4Bc BIOFDM48DH AEST22K(HER912),

AELAE /FFSE9R302, IFFT303, 3¢/ BAPH3I04, WRBARP AR
305.

B=, ERK, SAARIR315, B/G,

FFT313, F#/ 3892312, WS31STRASHESHES

OFDMS-FHF48 FA ROBBIEER HOR CHBRO04), RIG, BRR—Ib
PeNSTHRAAK BiIWSR, WEFRAITBEE
Ke, FFBBIABERRR CeER905).

AsAAOFDMSTFATARARAB, BRAT

FHAMARRA, MTAMERTRAMA,eee
AMAAREFMREANAR, ANHMEAEVeMSAAR
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L278 HT ESAWBARSEFE, RR BATTSHEEHE BE
ReRE.

ACH, (7 FC RA AOPDMA SieSH1M, FRE MBH
1024, RIDAIGONFH, BHFAEMRLSRSOFDMA. Turbo
FE) 5} BEiARSEAA (RSC) SIS C13, 11) wy HEAR
ER, EAI CMAP) BY. RYERAIARQ. HERRAST
AM. 12ERMRD. LAAN,RAFHOSMASHD
, BRPPRALTEMRWSRAHAE. SLABoay
fat FIMSEDMRBBKEBOMB!RBEIR, DRit
RE. ERAWAESAA2 MAUARWHARAWL, Tee
ROTO. Cpr=0, FEMSE), iBIRREECAFEyp.) RRMA
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REA TE RELY Bho SS h, WERTH LORFHAMBASHIDHA, RET
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REULEBESHKRAHREMORSE, BEAR
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documents, the applicant is hereby notified of the date of receipt by the International Bureau of the priority document(s) relating to
all earlier application(s) whose priority is claimed. Unless otherwise indicated by the letters “NR", in the right-hand column or by an
asterisk appearing next to a date of receipt, the priority document concerned was submitted or transmitted to the International Bureau
in compliance with Rule 17.1(a) or (b).

  
  
 

 
  

  

  
  
    

 

 
  
   
  
  
  
  
 
 

 
 

(fapplicable) The letters “NR" appearing in the right-hand column denote a priority document which,onthedateofmailingof
thisForm, had not yet been received by the International Bureau under Rule 17.1(a) or (b). Where, under Rule 17.1(a), the
priority document must be submitted by the applicant to the receiving Office or the International Bureau, but the applicant fails to
submit the priority document within the applicable time limit under that Rule, the attention of the applicant is directed to Rule
17.1(c) which provides that no designated Office may disregard the priority claim concerned before giving the applicant an
opportunity, upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the
circumstances.

 
 3. (If applicable)An asterisk (*) appearing next to a date of receipt, in the right-hand column, denotes a priority document submitted

or transmitted to the International Bureau but not in compliance with Rule 17.1(a) or (b) (the priority document was received
afler the time limit prescribed in Rule 17.1(a) or the request to prepare and transmit the priority document was submitted to the
receiving Office after the applicable time limit under Rule 17.1(b)). Even though the priority document was not furnished in
compliance with Rule 17.1(a) or (b), the Inienalional Bureau will nevertheless transmit a copy of the document to the designated
Offices, for their consideration. In case such a copy is not accepted by the designated Office as the priority document, Rule 17.1(c)
provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, upon entry
into the national phase, to furnish the priority document within a time limit which is reasonable under the circumstances.
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(19) tH 590 AY TsHe (EGS
FESR 2s 395 1a) UIT AOU MEOAANYAAVG ,

(43) BIER4BA (0) BRAOMES

 2006 4¢5 A26 B (26.05.2006) PCT WO 2006/054697 Al
(51) BIBRIEF3A: (72) BMS; SLU

HO4J 11/00 (2006.01) (75) SERAHBA GEGIZLCOA): VFM /NBA (SHE,
(21) BRHMRES: PCT/IP2005/021246 Xiaoming). $ NG (LI, Jifeng).
(22) SBR: 2005 #11 F118 (18.11.2005)eeeeeeeet
(25) EIBRHA ROD ee BB: Aw JL 5 BB Tokyo (JP).

(26) BERRA BAO & a8: BA (8) HER (RROCUBY, STORSOBAREM

(30) HET4: @JWE): AB, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR,
3004100949677 BW,BY, BZ, CA, CH, CN, CO, CR,CU,CZ, DE, DK, DM,

DZ, EC, EE, EG,ES, FI, GB, GD, GE, GH, GM, HR, HU,
2004 £11 FA19 FI (19.11.2004) CN ID,IL,IN,IS, JP, KE, KG, KM, KN, KP, KR, KZ, LC, LK,

(71) WRRA (KBR < SCOBERIIOUT): BER LR,LS, LT, LU, LV, LY, MA, MD, MG, MK, MN, MW,
SEHSH (MATSUSHITA ELECTRIC INDUS- MX, MZ, NA,NG,NI, NO, NZ, OM,PG, PH,PL, PT, RO,
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(RRA
 

(54) Title: COMMUNICATION APPARATUS, COMMUNICATION SYSTEM, AND COMMUNICATION METHOD

(54) RHAOSH: BRR. BROATLRUAK

306

 305A

b-bh4Yb-W'
fATx7'-$ peoceeeceneebnenqeseancnrenecasesesccesneoenasneiy

AA TX DATA
501 ADAPTIVE TRANSMISSION CONTROL
301 ADAPTIVE MODULATION/ENCODING
307 PARAMETER RECEPTION/EXTRACTION
305 CARD INTERVAL INSERTION

OUNCEAORTA
<_< (57) Abstract: A communication apparatus capable of improving the spectrum usagerate of a system, especially, the spectrum

usagerate in connection with both a fast fading and a channel] eStimation error as compared with the conventional sub-band adaptive
{~ method, while reducing the degree of the difficulty in achieving the adaptation, and further reducing the feedback overhead. In this

apparatus, a sub-band group AMC parameterselecting part (318) selects an AMC parameterof each sub-band. An adaptive reception
control part (503) must control an adaptive demodulating/decoding part (311), while controlling a parallel/scrial converter (312) in

Uf) 2 Stage preceding the adaptive demodulation and decoding processes, and combining received symbols in the same sub-band group
for demodulation and decoding.

469
6/0
S (57) BH: EROVINY KMBAREMRULC. VDAFLORND PIL, HISMBIT VU ITRU
ZS FrAVHERBOLETOANT bNAABEMLEUSOEMTESEE 41=, BEORBMBREETS
5 B24KD DFAY KOMDERRI SCEMCE SABRE, COMMS, HINKYEFV—-FAMCADZA—
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This international preliminary report on patentability (Chapter D is issued by the Intemational Bureau on behalf of the
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In the attached sheets, any reference to the written opinion of the International Searching Authority should be read as a reference
to the international preliminary report on patentability (Chapter I) instead.
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Box No. I Basis of the report

Box No.IT Priority

Box No.III Non-establishmentof opinion with regard to novelty, inventive step and industrial
applicability

Box No. IV Lack of unity of invention

Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

Box No. VI Certain documents cited

Box No. VII - Certain defects in the international application

Box No. VII Certain observations on the international application

4.|The International Bureau will communicate this report to designated Offices in accordance with Rules 44dis.3(c) and 93bis.1 but
not, except where the applicant makes an express request under Article 23(2), before the expiration of 30 months from the priority
date (Rule 44bis .2).
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this International Searching Authority will not be so considered.
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/JP2005/021246

Box No. I Basis of this opinion

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

i] the international application in the language in whichit wasfiled
CJ the translation of the international application into , which is the language of a

translation furnished for the purposesofinternational search (Rule 12.3(a) and 23. 1(b)).

2. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and necessary to the claimed
invention, this opinion has been established on the basis of:

a. type of material

L] a sequencelisting
[] table(s) related to the sequence listing

b. format of material

LJ on paper
CL] in electronic form
time of filing/furnishing

C] contained in the international application as filed
C] filed together with the international application in electronic form
C] furnished subsequently to this Authority for the purposes of scarch

In addition, in the case that more than onc version or copy of a sequence listing and/or table(s) relating thereto has been filed or
furnished, the required statements that the information in the subsequent or additional copies is identical to that in the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.
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WRITTEN OPINION OF THE Internationa) application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/JP2005/021246

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

1. Statement

Novelty (N) Claims

Claims

Inventive step (IS) Claims

Claims

Industrial applicability (IA) Claims

Claims ~

Citations and explanations:
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Document 2: WO 2004/040813 Al (QUALCOMM INCORPORATED), 13 March 2004

Document3: JP 2004-104293 A (Mitsubishi Electric Corp.), 02 April 2004

Document4: JP 203-169036 A (Nippon Terekomu Kabushiki Kaisha), 13 June 2003

Document 5: Sharath B. Reddy, Trvfik Yucek, Husein Arslan, “An Efficient Blind
Modulation Detection Algorithm for Adaptive OFDM Systems”, Vehicular
Technology Conference, 2003. VTC 2003-Fall. 2003 IEEE 58", 09 August
2003, pages 1895 to 1899

Document 6: Yuanrun Teng, Tomotaka Nagaosa, Kazuo Mori, Hideo Kobayashi, “Grouping
Adaptive Modulation Method for Burst Mode OFDM Transmission System”,
TECHNICAL REPORTOFIBICE., 31 August 2003, Vol. 101, No. 280, pages
§1 to 57

Document 7: JP 2001-238269 A (KDDI Corp.), 31 August 2001

The inventions of claims 1 to 12 are neither described in any of the documents cited
in the ISR nor obviousto a party skilled in the art. 
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to the international preliminary report on patentability (Chapter 1) instead. :

This report contains indicationsrelating to the following items:
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Box No. VII Certain defects in the international] application

Box No. VITT Certain observations on the international application

4. The International Bureau will communicate this report to designated Offices in accordance with Rules 44bis.3(c) and 93dis.1 but
not, except where the applicant makes an express requestunder Article 23(2), before the expiration of 30 months from the priority
date (Rule 44dis .2).
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From the
INTERNATIONAL SEARCHING AUTHORITY

PATENT COOPERATION TREATY "keg

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Date of mailing
(day/month/year)

 
Applicant's or agent's file reference FOR FURTHER ACTION

P035889P0 ‘ See paragraph 2 below

International application No. International filing date (day/month/year) Priority date (day/month/year)

PCT/JP2005/021246 18.11.2005 19.11.2004
International Patent Classification (IPC) or both national classification and IPC

Applicant

MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD.

This opinion contains indications relating to the following items:

Box No. I Basis of the opinion

Box No. Priority

Box No. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

Box No. Lackof unity of invention

Box No. Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

Box No. VI Certain documents cited

Box No.VII Certain defects in the international application

Box No. VIII Certain observations on the international application

FURTHER ACTION

If a demand for international preliminary examination is made, this opinion will be considered to’ be a written opinion of the
International Preliminary Examining Authority (“IPEA”) except that this does not apply where the applicant chooses an Authority other
than this one to be the IPEA and the chosen EPEA has notified the Internationa! Bureau under Rule 66.1bis{b) that written opinions of
this International Searching Authority will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the IPEA a
written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form
PCTAISA/220 or before the expiration of 22 months from the priority date, whichever expireslater.
For further options, see Form PCT/ISA/220.

For further details, see notes to Form PCT/ISA/220.

Name and mailing address of the ISA/JP Date of completion of this opinion|Authorized officer

Facsimile No. Telephone No.

 
Form PCT/ISA/237 (cover sheet) (April 2005)
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 WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/JP2005/021246

Box No. I Basis of this opinion

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

XX the international application in the language in which it was filed
| the translation ofthe international application into , which is the language of a

translation furnished for the purposes of international search (Rule 12.3(a) and 23.1(b)).

With regard to any nucleotide and/or amino actd sequence disclosed in the international application and necessary to the claimed
. invention, this opinion has been established on the basis of:  

  
  
  
  
  

  
  
 
  
  

a. type of material

[J a sequencelisting
[| table(s) related to the sequencelisting

b. format of material

[J on paper
[J in electronic form

c. time of filing/furnishing

[] containedin the international application asfiled
[] filed together with the international application in electronic form
[] furnished subsequently to this Authority for the purposes of search

 In addition, in the case that more than one version or copy of a sequencelisting and/or table{s) relating thereto has been filed or
furnished, the required statements that the information in‘the subsequent or additional copies is identical to that in the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

4. Additional comments: 

Form PCT/ISA/237 (Box No. I) (April 2005)
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WRITTEN OPINION OF THE International application No.
INTERNATIONALSEARCHING AUTHORITY PCT/JP2005/021246

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

1. Statement

Novelty (N) Claims
Claims

Inventive step (IS) Claims

Claims

Industrial applicability (IA) Claims
Claims

Citations and explanations:

Document 1: WO 2004/040827 A2 (QUALCOMM INCORPORATED), 13 March 2004

Document 2: WO 2004/040813 Al (QUALCOMM INCORPORATED), 13 March 2004

Document 3: JP 2004-104293 A (Mitsubishi Electric Corp.), 02 April 2004

Document4: JP 203-169036 A (Nippon Terekomu Kabushiki Kaisha), 13 June 2003

Document5: Sharath B. Reddy, Trvfik Yucek, Husein Arslan, “An Efficient Blind
Modulation Detection Algorithm for Adaptive OFDM Systems”, Vehicular
Technology Conference, 2003. WTC 2003 -Fall. 2003 IEEE 58", 09 August
2003, pages 1895 to 1899

Document 6: Yuanrun Teng, Tomotaka Nagaosa, Kazuo Mori, Hideo Kobayashi, “Grouping
Adaptive Modulation Method for Burst Mode OFDM Transmission System”,
TECHNICAL REPORTOFIEICE., 31 August 2003, Vol. 101, No. 280, pages
51 to 57

Document 7: JP 2001-238269 A (KDDI Corp.), 31 August 2001

The inventionsof claims 1 to 12 are neither described in any of the documents cited
in the ISR nor obviousto a party skilled in the art. 

Form PCT/SA/237 (Box No. V) (April 2005)
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Application or Docket NumberPATENT APPLICATION FEE DETERMINATION RECORD
Effective December 8, 2004
   CLAIMS AS FILED - PART | SMALL ENTITY OTHER THAN

TYPE[] OR SMALL ENTITY 
 
  

 
 

(Column 1) (Column 2)

U.S. NATIONAL STAGE FEES|

FEE FOR EXTRA SPEC. PGS. minus 100 = /50=

TOTAL CHARGEABLE CLAIMS|LDiminus20+*
INDEPENDENT CLAIMS|Btins35

PMULTIPLE DEPENDENT CLAIM PRESENT
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BASIC FEE
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“ If the difference in column 1 is less than zero, enter "0" in column 2 

  CLAIMS AS AMENDED- PARTII ‘OTHER THAN
SMALL ENTITY OR .. SMALL ENTITY
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   (Column: +) (Column 2) -: (Gotumn 3)CLAIMS ,

REMAINING NUMBER PRESENT
AFTER PREVIOUSLY EXTRA

AMENDMENT PAID FOR

Independent Minus ieleial |
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM [|
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   If the entry in column 1 is less thanthe entry in column 2, write "O" in column 3.
* Ifthe "Highest Number Previously Paid For" IN THIS SPACE Js less than '20', enter "20",

*“** If the "Highest Number Previously Paid For" IN THIS SPACEIs less than '3', enter "3".
The "Highest Number Previously Paid For" (Total or Independentis the highest numberfound in the appropriate box in column 4.
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UNITED STATES PATENT AND TRADEMARK OFFIGE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
! OX.

Alexandria, Virginia 22313-1450www.uspto.gov

 
 
   

11/719,611 Xiaoming She L9289.07161

52989

Dickinson Wright PLLC PCT/JPO5/21246
James E. Ledbetter, Esq.
International Square 11/18/2005 11/19/2004
1875 Eye Street, N.W., Suite 1200
Washington, DC 20006 CONFIRMATIONNO.9253

371 ACCEPTANCE LETTER

000

NOTICE OF ACCEPTANCE OF APPLICATION UNDER35 U.S.C 371 AND 37 CFR 1.495

The applicant is hereby advised that the United States Patent and TrademarkOffice in its capacity as a
Designated / Elected Office (37 CFR 1.495), has determined that the above identified international application has
met the requirements of 35 U.S.C. 371, and is ACCEPTEDfor national patentability examination in the United
States Patent and Trademark Office.

The United States Application Numberassigned to the application is shown above and the relevant dates are:

05/17/2007 05/17/2007

DATE OF RECEIPT OF35 U.S.C. 371(c)(1), DATE OF COMPLETIONOF ALL
(c)(2) and (c)(4) REQUIREMENTS 35 U.S.C. 371 REQUIREMENTS

A Filing Receipt (PTO-103X) will be issued for the present application in due course. THE DATE APPEARING
ON THE FILING RECEIPT AS THE " FILING DATE" IS THE DATE ON WHICH THE LAST OF THE 35

U.S.C. 371 (c)(1), (c)(2) and (c)(4) REQUIREMENTS HAS BEEN RECEIVEDIN THE OFFICE. THIS DATE
IS SHOWN ABOVE.Thefiling date of the above identified application is the internationalfiling date of the
international application (Article 11(3) and 35 U.S.C. 363). Once the Filing Receipt has been received, sendall
correspondenceto the Group Art Unit designated thereon.

The following items have been received:

* Copy of the International Application filed on 05/17/2007
* Copy of the International Search Reportfiled on 05/17/2007
* Copy of IPE Report filed on 05/17/2007
* Information Disclosure Statements filed on 05/22/2007

¢ Oath or Declaration filed on 05/17/2007

« Request for Immediate Examinationfiled on 05/17/2007
¢U.S. Basic National Fees filed on 05/17/2007

* Assignmentfiled on 10/16/2007
* Early Pre-Grant Publication Requestfiled on 05/17/2007
« Priority Documentsfiled on 05/17/2007

The following defects have been observed:

SUMMARYOFFEES DUE:

Total additional fee(s) for this application is $ 300 for a large entity.

* $ 300 Early Pre-GRANTPublication Fee.

page 1 of 2

FORM PCT/DO/EO/903 (371 Acceptance Notice)
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Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed
to the address given in the heading andinclude the U.S. application no. shown above (37 CFR 1.5)

PATRICIA A BOOKER
 

Telephone: (703) 308-9140 EXT 204

page 2 of 2

FORM PCT/DO/EO/903 (371 Acceptance Notice)
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UNITED STATES PATENT AND TRADEMARK OFFIGE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
! OX.

Alexandria, Virginia 22313-1450www.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO ITOT CLAIMSJIND CLAIMS

 
 
   

11/719,611 05/17/2007 2611 900 L9289.07161 12 3

CONFIRMATIONNO.9253

52989 FILING RECEIPT

Dickinson Wright PLLC

James &. Ledbetter, Esq O00080090000000
International Square
1875 Eye Street, N.W., Suite 1200
Washington, DC 20006

Date Mailed: 03/03/2009

Receipt is acknowledgedof 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 mustinclude 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 onthis Filing Receipt, please
submit a written requestfor a Filing Receipt Correction. Please provide a copyofthis 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 processesthe reply
to the Notice, the USPTOwill generate another Filing Receipt incorporating the requested corrections

Applicant(s)
Xiaoming She, Beijing, CHINA;
Jifeng Li, Kanagawa, JAPAN;

Assignment For Published Patent Application
MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD., OSAKA, JP

Powerof Attorney: The patent practitioners associated with Customer Number 52989

Domestic Priority data as claimed by applicant
This application is a 371 of PCT/JP05/21246 11/18/2005

Foreign Applications
JAPAN 200410094967.7 11/19/2004

If Required, Foreign Filing License Granted: 02/26/2009

The country code and numberof your priority application, to be usedfor filing abroad underthe Paris Convention,
is US 11/719,611

Projected Publication Date: 06/11/2009

Non-Publication Request: No

Early Publication Request: No

page 1 of 3
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Title

COMMUNICATION APPARATUS, COMMUNICATION SYSTEM, AND COMMUNICATION
METHOD

Preliminary Class

375

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 thefiling 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 sameinvention in membercountries, but does notresult in a grantof "an international
patent" and doesnoteliminate the need of applicantsto file additional documentsandfees in countries where patent
protection is desired.

Almost every country has its own patent law, and a persondesiring a patent in a particular country must make an
application for patent in that country in accordancewith 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 thatin the case of inventions madein the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. Thefiling 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 asto the status of applicant's license for foreignfiling.

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 deadlinesforfiling foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, orit
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:/Avww.stopfakes.gov. Part of a Department of Commerceinitiative,
this website includes self-help "toolkits" giving innovators guidance on how to protectintellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcementissues, applicants may
call the U.S. Governmenthotline 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 issuedin all applications where

page 2 of 3
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the conditions for issuance of a license have been met, regardless of whetheror not a license may be required as
set forth in 37 CFR 5.15. The scope andlimitations 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 indicatedis 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 licenseis to be retained by the licensee and maybe usedat any time onorafter 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 grantof a license doesnot in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Governmentcontract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselvesof 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" DOESNOTappearonthis form. Applicant maystill petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from thefiling date of the application. If 6 months has lapsed
from thefiling date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee mayforeignfile the application pursuant to 37 CFR 5.15(b).

page 3 of 3
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UNITED STATES PATENT AND TRADEMARK OFFIGE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
) OX.

Alexandria, Virginia 22313-1450www.uspto.gov

APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

 
 
   

11/719,611 05/17/2007 Xiaoming She L9289.07161
CONFIRMATIONNO.9253

52989 PUBLICATION NOTICE
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Application No. Applicant(s)

11/719,611 SHE ET AL.

Office Action Summary Examiner Art Unit

KABIR A. TIMORY 2611 So
-- The MAILING DATEof this communication appears on the cover sheet with the correspondence address--

Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLYIS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,

WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.Extensions of time may be available underthe provisions of 37 CFR 1.136(a). In no event, however, may a reply be timelyfiled
after SIX (6) MONTHSfrom the mailing date of this communication.

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

Any reply received by the Office later than three monthsafter the mailing date of this communication, evenif timely filed, may reduce any
eamedpatent term adjustment. See 37 CFR 1.704(b).

Status

1)X] Responsive to communication(s) filed on 17 May 2007.
2a)L] This action is FINAL. 2b)X] This action is non-final.

3)L] Sincethis application is in condition for allowance except for formal matters, prosecution as to the merits is

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)X] Claim(s) 1-12 is/are pending in the application.

4a) Of the above claim(s) is/are withdrawn from consideration.

5)L] Claim(s) is/are allowed.

6)X] Claim(s) 1,6,7 and 9-71 is/are rejected.
7)X] Claim(s) 2-5,8 and 12 is/are objectedto.

8)L] Claim(s)___ are subjectto restriction and/or election requirement.

 

 

 

Application Papers

9)L] The specification is objected to by the Examiner.
10)X] The drawing(s) filed on 12 May 2007is/are: a)[_] accepted or b)X] objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

11)L] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)X] Acknowledgmentis madeof a claim forforeign priority under 35 U.S.C. § 119(a)-(d) or(f).
a)X] All b)L_] Some * c)] Noneof:

1.L] Certified copies of the priority documents have beenreceived.
2.[] Certified copies of the priority documents have beenreceived in Application No.

3.L] Copies ofthe certified copies of the priority documents have been receivedin this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

* See the attached detailed Office action foralist of the certified copies not received.

 

Attachment(s)

1) xX Notice of References Cited (PTO-892) 4) C] Interview Summary (PTO-413)
2) [1] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date._
3) IX] Information Disclosure Statement(s) (PTO/SB/08) 5) L] Notice of Informal Patent Application

Paper No(s)/Mail Date__ss. 6) C] Other:
U.S. Patent and Trademark Office

PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20100119
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Application/Control Number: 11/719,61 1 Page 2

Art Unit: 2611

DETAILED ACTION

Drawings

1. The drawings are objected to because block 316 (SUBBAND AMC

PARAMETER)is mislabeled as 316. The correct label numberfor block (SUBBAND

AMC PARAMETER)is 318 (see specification, paragraph 0016, page7,line 11).

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in reply to

the Office action to avoid abandonmentof the application. Any amended replacement

drawing sheet should includeall of the figures appearing on the immediate prior version

of the sheet, even if only one figure is being amended. The figure or figure numberof an

amended drawing should not be labeled as “amended.” If a drawing figure is to be

canceled, the appropriate figure must be removed from the replacement sheet, and

where necessary, the remaining figures must be renumbered and appropriate changes

madeto the brief description of the several views of the drawings for consistency.

Additional replacement sheets may be necessary to show the renumbering of the

remaining figures. Each drawing sheet submitted after thefiling date of an application

must be labeled in the top margin as either “Replacement Sheet” or “New Sheet”

pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, the

applicantwill be notified and informed of any required corrective action in the next Office

action. The objection to the drawingswill not be held in abeyance.
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Application/Control Number: 11/719,61 1 Page 3

Art Unit: 2611

Claim Rejections - 35 USC § 102

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section madein this Office action:

A personshall be entitled to a patent unless —

(a) the invention was known or usedby others in this country, or patented or described in a printed
publication in this or a foreign country, before the invention thereof by the applicant for a patent.

3. Claims 1, 6-7, and 9-11 are rejected under 35 U.S.C. 102(a) as being

anticipated by Applicant Admitted Prior Art (AAPA), Specification, paragraphs

0002-0025, pages 1-12, paragraphs 0035-0038, pages 18-20).

316

ai ata ahy a ee.
= GUARTY) ose awa] INTERVAL, at----
2 REMOVAL 
 
 

   
weet

: ADAPTIVE
: AEMODULATION?2|)ORRONEKS GORNTROL 
 PARAMETERTRANSMISSION 

PRIOR ART

FG. 3B

Regarding claim 1:

As shownin figures 1-4, AAPA disclose a communication apparatus (see figures

3A-B) comprising:

e achannel estimating section (319 in figure 3B) that carries out channel estimation

per subband (specification, par 0016, page 7,lines 2-7);

e aparameterdeciding section (318 in figure 3B) (please note in figure 3B block 318 is

mislabeled as 316. See specification, par 0016, page 7, line 11) that decides modulation

parameters and coding parameters per subband group comprised ofa plurality of

IPR2018-01477
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Art Unit: 2611

subbands based on the channelestimation result (specification, par 0016, page7,

lines 7-14);

e aparameter information transmission section (320 in figure 3B) that transmits to a

communicating party, parameter information that is information for the modulation

parameters and the coding parameters (specification, table 1 in par 001) decided

at the parameter deciding section (318 in figure 3B) (specification, par 0017, page

7, lines 15-25);

e areceiving section (317 in figure 3B) that receives a received signal containing data

modulated and encoded per subband group at a communicating party using the

modulation parameters and coding parameters of the parameterinformation

transmitted at the parameterinformation transmission section (specification, par

0018, page8, lines 1-14); and

e a data obtaining section (311 in figure 3B) that demodulates and decodes the

received signal (Rx Data in figure 3B) received at the receiving section per

subband(see figure 2) group using the modulation parameters and coding

parameters decided at the parameter deciding section and obtains the data

contained in the received signal (specification, par 0015, page6,lines 11-15, par

0016, page 6, lines 16-26).

Regarding claim 6:

AAPAfurther disclose wherein the parameter deciding section (318 in figure 3B)

finds the modulation parameters per subband within the subband group (seefigure 2),

and decides a modulation parameters with a highest classification within the found

IPR2018-01477

Apple Inc. EX1002 Page 255



IPR2018-01477 
Apple Inc. EX1002 Page 256

Application/Control Number: 11/719,61 1 Page 5

Art Unit: 2611

modulation parameters as the modulation parameters for the subband group

(specification, par 0010-0012, pages 4-5).

Regarding claim 7:

AAPAfurther disclose wherein the parameterdeciding section (318 in figure 3B)

decides the coding parameters in such a mannerthat the numberofinformation bits

that are able to be assigned to all of the subbands within the subband group(seefigure

2) is assigned to the subband group (specification, par 0016, page 7, lines 7-14).

Regarding claim 9:

AAPAfurther disclose a base station apparatus (figure 3A) that are a

communicating party of the communication apparatus of claim 1 (figure 3B)

(specification, par 0014, page 5), the base station apparatus (figure 3A) comprising

an adaptive modulating/coding section (301 in figure 3A) that modulates and encodes

data in accordance with the modulation parameters and the coding parameters of the

parameterinformation transmitted by the transmission section (302-306 in figure 3A),

and a data transmission section that transmits the modulated and encoded data

subjected to modulation and coding at the adaptive modulating/coding section (301 in

figure 3A) (specification, par 0015, page 5).

Regarding claims 10 and 11:

As shownin figures 1-4, AAPA disclose a communication system comprising a

base station apparatus (figure 3A) transmitting modulated and encoded data and a

communication terminal apparatus (figure 3B) receiving the data, the communication

terminal apparatus comprising:

IPR2018-01477
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Art Unit: 2611

e achannel estimating section (319 in figure 3B) that carries out channel estimation

per subband (specification, par 0016, page 7,lines 2-7);

e aparameterdeciding section (318 in figure 3B) (please notein figure 3B block 318 is

mislabeled as 316. See specification, par 0016, page 7, line 11) that decides modulation

parameters and coding parameters per subband group comprised ofa plurality of

subbands based on channel estimation results (specification, par 0016, page 7,

lines 7-14);

e aparameter information transmission section (320 in figure 3B) that transmits

parameterinformation that is information for the modulation parameters and the

coding parameters decided at the parameter deciding section (318 in figure 3B)

(specification, par 0017, page 7, lines 15-25);

e areceiving section (317 in figure 3B) that receives a received signal containing data

modulated and encoded per subband groupat the base station apparatus using

parameters of parameterinformation transmitted at the parameter information

transmission section (specification, par 0018, page 8, lines 1-14); and

e adata extracting section that modulates and decodesa received signal received at

the receiving section (307 in figure 3A) per subband group using the modulation

parameters and the coding parameters (specification, table 1 in par 001) of the

parameterinformation and extracts the data contained in the received signal,

wherein the base station apparatus (figure 3A) comprises an adaptive

modulating/coding section (301 in figure 3A) that modulates and encodesdatain

accordancewith the modulation parameters and coding parametersof the

IPR2018-01477
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Art Unit: 2611

parameterinformation transmitted by the transmission section (specification, par

0017, page7, lines 24-26, par 0021, page9, lines 1-7); and

e a data transmission section (302-306 in figure 3A) that transmits data modulated

and encodedat the adaptive modulating/coding section (301 in figure 3A)

(specification, par 0015, page 5).

Allowable Subject Matter

4. Claim 2-5, 8, and 12 are objected to as being dependent upon a rejected base

claim, but would be allowable if rewritten in independentform including all of the

limitations of the base claim and any intervening claims.

5. The following is a statement of reasonsfor the indication of allowable subject

matter:

The prior art of record, AAPA etal. does not teach or suggest a pattern storage

section that stores patterns for selecting subbands constituting the subband groupsin

advance, wherein the parameter deciding section decides the modulation parameters

and the coding parameters per subband group comprised of the subbandsselected

based onthe patterns stored in the pattern storage section.

The prior art of record, AAPAet al. also does not teach or suggest wherein the

parameter deciding section decides the coding parameters in such a mannerthat the

numberof information bits obtained by assigning a weight to the sum of the numberof

information bits that are able to be assignedto all of the subbandswithin the subband

group,is assigned to the subband group.
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Art Unit: 2611

Conclusion

6. The prior art made of record and not relied upon is considered pertinent to

applicant's disclosure.

e Blankenshipet al. (US 20060008020) disclose a method and

apparatus for determining channel quality and performing adaptive

modulation/coding within a multicarrier communication system.

e Paulraj et al. (US 6351499) disclose a method and wireless systems

using multiple antennas and adaptive control for maximizing a

communication parameter.

e Kwaket al. (US 7505529) disclose method and apparatusfor

implementing space frequency block coding in an orthogonal

frequency division multiplexing wireless communication system.

f. Any inquiry concerning this communication or earlier communications from the

examiner should be directed to KABIR A. TIMORY whose telephone numberis

(571)270-1674. The examiner can normally be reached on 6:30 AM - 3:00 PM Monday-

Friday.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Shuwang Liu can be reached on 571-272-3036. The fax phone numberfor

the organization wherethis 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
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Application/Control Number: 11/719,61 1 Page 9

Art Unit: 2611

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 accessto 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.

/Kabir A Timory/
Examiner, Art Unit 2611

/Shuwang Liu/
Supervisory Patent Examiner, Art Unit 2611
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Receipt date: 05/22/2007 11719611 - GAU: 2611
>e

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Application of

Inventors: Xiaoming SHE, et al.

Appin. No.: 11/719,611

Filed: May 17, 2007

For: COMMUNICATION APPARATUS, COMMUNICATION
SYSTEM, AND COMMUNICATION METHOD

INFORMATION DISCLOSURE STATEMENT 

Assistant Commissioner of Patents

Washington, DC 20231

Dear Sir:

Pursuant to Rules 56 and 99, Applicants hereby call the

attention of the Patent Office to the art listed on the attached

Form PTO 1449. Copies of the art cited in the International Search

Report (ISR), which issued by the JPO, are made available to the

U.S. examiner in the national stage application, pursuant to MPEP

1893.03(g), and therefore copies of such art are not submitted

herewith. The art cited in the ISR is listed on the attached PTO-

1449 for an indication of consideration by the examiner. Copies of

any other references listed on the PTO-1449, besides those cited in

the ISR, are submitted herewith. US ‘484 corresponds to JP ‘269 and

US ‘706 corresponds to CN ‘662.

Applicants present this art so that the Patent Office may, in

the first instance, determine any relevancy thereof to the

 presently claimed invention, see Beckman Instruments, Inc. v.

ALL REFERENCES CONSIDERED EXCEPT WHERE IRNBOI SIOR@QUGH. /K.T./
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Chemtronics, Inc., 439 F.2d 1369, 1380, 165 USPQ 355, 364 (Sth Cir.

1970). Also see Patent Office Rules 104 and 106. Applicants

respectfully request that this art be expressly considered during

the prosecution of this application and made of record herein and

appear among the "References Cited" on any patent to issue

 
herefrom.

Respectfully submitted,

1,
Date: May 22, 2007 James L etter

Registration No. 28,732

JEL/spp

ATTORNEY DOCKET NO. L9289.07161

STEVENS, DAVIS, MILLER & MOSHER, L.L.P.

1615 L STREET, NW, Suite 850

WASHINGTON, DC 20043-4387

Telephone: (202) 785-0100
Facsimile: (202) 408-5200
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IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

In re the Application of

Inventor: Xiaoming SHE,et al. Art Unit: 2611

Appln. No.: 11/719,611 Exr, K. Timory

Filed: May 17, 2007 Conf. No. 9253

For: COMMUNICATION APPARATUS, COMMUNICATION SYSTEM,
AND COMMUNICATION METHOD

AMENDMENT UNDER 37 C.F.R.§1.111

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

In response to the non-final rejection dated February 2, 2010, the following amendments

and remarksare respectfully submitted:
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IN THE DRAWINGS

A replacement sheet for FIG. 3B which amendsthe label “SUBBAND AMC

PARAMETER316”to read “SUBBAND AMC PARAMETER318”is submitted herewith,
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IN THE CLAIMS

Please amend the claims to read as follows:

Listing of Claims

lL. (Cancelled)

2, (Currently Amended) A communication apparatus comprising:
 

a channel estimating section that carries outa channel estimation per subband;
 

a parameter deciding section that decides modulation parameters and coding parameters
 

per subband groupcomprisedof a plurality of the subbands, based on a result of the channel
 

estimation per subband:

a parameter information transmission section that transmits, to a communicating party,

parameter information indicating the modulation parameters and the codingparameters decided

at the parameter deciding section;
 

a receiving section that receives a signal containing data modulated and encoded on a per

subband group basis at a communicatingparty using the modulation parameters and the coding

parameters of the parameter information transmitted at the parameter information transmission
 

section:

a data obtaining section that demodulates and decodes the received signal received at the

receiving section on a per subband group basis using the modulation parameters and the coding

parameters decided at theparameter deciding section, and obtains the data contained in the
 

received signal: and

Theconmmunication-apparatus-ofclaim _t_turther- comprise a pattern storage section

that stores in advance patterns for selecting subbands constituting the subband groupsin

3
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advance-wherein the parameter deciding section decides the modulation parameters and the

coding parameters per subband group comprised ofthe subbands selected based on the patterns

stored in the pattern storage section.

3. (Currently Amended) The communication apparatus of claim 2, wherein the parameter

deciding section decides the modulation parameters and the coding parameters per subband

group constituted from a pattern, among the patterns, for selecting a plurality of the subbands

neighboring on a the frequency axis.

4, (Currently Amended) The communication apparatus of claim 2, wherein the parameter

deciding section decides the modulation parameters and the coding parameters per subband

group constituted from a pattern, amongthe patterns, for selecting a the plurality of the subbands

at predetermined intervals from subbands arranged on a the frequency axis.

5. (Currently Amended) The communication apparatus of claim 2, wherein the parameter

deciding section decides the modulation parameters and the coding parameters per subband

group constituted from a pattern, among the patterns, for selecting all of the subbands per
  

predetermined time domain.

6. (Currently Amended) The communication apparatus of claim 2 [[1]], wherein the

parameter deciding section finds the modulation parameters per subband within the subband

group, and decides [[a]} modulation parameters with a highest classification within the found

modulation parameters as the modulation parameters for the subband group.

4
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7, (Currently Amended) The communication apparatus of claim 2 [[1]], wherein the

parameter deciding section decides the coding parameters in such a mannerthat a the numberof

information bits that are able to be assigned to all of the subbands within the subband groupis

assigned to the subband group.

8. (Currently Amended) A communication apparatus comprising:

a channel estimating section that carries outa channel estimation per subband:
 

a parameter deciding section that decides modulation parameters and coding parameters
 

per subband group comprised ofa plurality of the subbands based on a result of the channel
 

estimation per subband;

aparameter information transmission section that transmits to a communicatingparty,
 

parameter information indicating the modulation parameters and the coding parameters decided

at the parameter deciding section;

a receiving section that receives a signal containing data modulated and encoded per
 

subband group at a communicating party, using the modulation parameters and coding

parameters of the parameter information transmitted at the parameter information transmission
 

section; and

a data obtaining section that demodulates and decodes the received signal received at the
 

receiving section on a per subband group basis, using the modulation parameters and the coding
 

parameters decided at the parameter deciding section, and obtains the data contained in the
 

received signal;

IPR2018-01477
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The-communication-apparatus-ofclaim—t, wherein the parameter deciding section decides the

coding parameters in such a mannerthat a the numberof information bits obtained by assigning

a weight per subband group to a ¢he sum ofthenumberef information bits that are able to be

assigned to all of the subbands within the subband group,is assigned to the subband group.

9, (Currently Amended) A base station apparatus thatisthe are communicating party of

the communication apparatus of claim 2 [[1]], the base station apparatus comprising an adaptive

modulating/coding section that modulates and encodes the data in accordance with the

modulation parameters and the coding parameters ofthe parameter information transmitted by

the transmission section, and a data transmission section that transmits the medulated-and

encoded data modulated and encoded subjected-to-modulation-andceding at the adaptive

modulating/coding section.

10. (Currently Amended) A communication system comprising a base station apparatus

transmitting modulated and encoded data and a communication terminal apparatus receiving the

data, wherein

the communication terminal apparatus comprises eemprising:

a channel estimating section that carries out a channel estimation per subband;

a parameter deciding section that decides modulation parameters and coding

parameters per subband group comprised ofa plurality of the subbands based on a result ofthe

channe! estimation per subband results:

IPR2018-01477
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a parameter information transmission section that transmits parameter information

indicating that-t+s-infermation-ter-the modulation parameters and the coding parameters decided

at the parameter deciding section to the base station apparatus:

a receiving section that receives a received signal containing the data modulated

and encoded ona per subband group basis at the base station apparatus using parameters of the

parameter information transmitted at the parameter information transmission section; and

a data extracting section that demedulates medulates and decodesthe [[a]]

received signal received at the receiving section onaper subband group basis using the

modulation parameters and the coding parameters of the parameter information, and extracts the

data contained in the received signal;; and

a pattern storage section that stores in advance patterns for selecting subbands

constituting the subband groups; and
 

wherein the base station apparatus comprises:

an adaptive modulating/coding section that modulates and encodes the data in

accordance with the modulation parameters and the coding parameters of the parameter

information transmitted by the transmission section; and

a data transmission section that transmits the data modulated and encoded at the

adaptive modulating/coding section; and [{.]]
 

the parameter deciding section decides the modulation parameters and the coding

parametersper subband group comprised of the subbands selected based on the patterns stored in

the pattern storage section.

H1. (Cancelled)
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12. (Currently Amended) A communication method comprising:

a channel estimating step of carrying out a channel estimation per subband:
 

a parameter deciding step of deciding modulation parameters and coding parameters per

subband group comprised of a plurality of the subbands, based on a result of the channel 
 

estimation per subband;

a parameter information transmitting step of, ata communication terminal apparatus,

transmitting parameter information indicating the decided modulation parameters and coding

parameters:

an information receiving step of, at a base station apparatus, receiving the parameter
 

 
information transmitted by the communication terminal apparatus:

a modulating and encoding step of modulating and coding data in accordance with the

modulation parameters and the coding parameters of the received parameter information;

a data transmitting step of, at the base station apparatus, transmitting the modulated and

encoded data:

a signal receiving step of, at the communication terminal apparatus, receiving a signal
 

containing the data transmitted by the base station apparatus: and

a data extracting step of demodulating medulatingand decoding the received signal on a
  

per subband group basis, using the modulation parameters and the coding parameters of the
 

parameter information, and extracting data contained in the receivedsignal,
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wherein the parameter deciding step decides the modulation parameters and the coding

parameters are-decided per subband group comprised of the seleeted subbands selected based on

the subbandthe stered patterns stored in a storage section for selecting the subbands constitutin  

Troup,

13, (New) A communication system comprising a base station apparatus transmitting

modulated and encoded data and a communication terminal apparatus receiving the data,

wherein:

the communication terminal apparatus comprises:

a channel estimating section that carries out a channel estimation per subband;

a parameter deciding section that decides modulation parameters and coding

parameters per subband group comprised ofa plurality of the subbands, based on a result ofthe

channel estimation per subband;

a parameter information transmission section that transmits parameter information

indicating the modulation parameters and the coding parameters decided at the parameter

deciding section, to the base station apparatus,

a receiving section that receives a signal containing data modulated and encoded

on a per subband group basis at the base station apparatus using parameters of the parameter

information transmitted at the parameter information transmission section; and

a data extracting section that demodulates and decodes the received signal

received at the receiving section on a per subband group basis, using the modulation parameters

and the coding parameters of the parameter information, and extracts the data contained in the

received signal, and
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the base station apparatus comprises:

an adaptive modulating/coding section that modulates and encodes the data in

accordance with the modulation parameters and the coding parameters of the parameter

information transmitted by the transmission section; and

a data transmission section that transmits the data modulated and encoded at the

adaptive modulating/coding section; and

the parameter deciding section decides the coding parameters in such a mannerthat a

numberof information bits obtained by assigning a weight per subband group to a sum of

information bits that are able to be assigned to all of the subbands within the subband group,is

assigned to the subband group.

10
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REMARKS

Reconsideration and allowance ofthe application are respectfully requested in light of the

above amendments and the following remarks.

The Applicants acknowledge with appreciation the indication that claims 2-5, 8 and [2

are directed to allowable subject matter and would be allowed if amended to be in independent

form.

Claims 2-10 and 12 have been amended, claim 13 has been added, and claims | and 11

have been cancelled without prejudice or disclaimer. No new matter is added.

Claims 2, 8 and 12 have been rewritten in independent form, and claims | and 11 have

been cancelled without prejudice or disclaimer. Accordingly,it is respectfully submitted that the

rejections of claims 2, 8 and 12 should be withdrawn.

Claims 3-7 and 9 depend on claim 2. Accordingly,it is respectfully submitted that the

rejections of claims 3-7 and 9 should be withdrawn.

Claim 10 has been amended to include the subject matter of allowable claim 2.

Accordingly, it is respectfully submitted that the rejection of claim 10 should also be withdrawn.

New claim 13 incorporates the features of allowable claim 8 and original claim 10,

Accordingly, it is respectfully submitted that claim 13 recites allowable subject matter.

A replacement sheet for FIG. 3B which amends the label “SUBBAND AMC

PARAMETER316”to read “SUBBAND AMC PARAMETER318”is submitted herewith.

Accordingly, it is respectfully submitted that the objection to the drawingsat item 1, page 2 of

the Office Action should be withdrawn.

Tl
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In view ofthe above, it is submitted that this application is in condition for allowance and

a notice to that effect is respectfully solicited.

If any issues remain which maybest be resolved through a personal communication, the

Examiner is requested to telephone the undersigned at the address listed below.

Date: April 29, 2010
JEL/DEA/att

Attorney Docket No. L9289.07161
DICKINSON WRIGHT, PLLC

International Square
1875 Eye Street, NW
Suite 1200

Washington, D.C. 20006
Telephone: (202)-457-0160
Faesimile: (202)-659-1559

DC §289-7161 18346)

12

Respectfully submitted,

‘James Edward Ledbetter/

James E. Ledbetter

Registration No, 28,732
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| SUBMISSION OF PROPOSED DRAWING AMENDMENT FOR APPROVAL BY

 

~~ Docket No.

EXAMINER(37 CFR 1.121{a) or 37 CFR 1.121(b}(3){iF)) | 069289-07161 

in Re Application Of: Xiaoming SHE,et al.   
 
  

Application No. Filing Date | Examiner _ | Customer No. | Group Art Unit|Confirmation No.

11/719,611 May 97, 2007 i. Timory 52989 26011 9253  
 

 
 Invention: COMMUNICATION APPARATUS, COMMUNICATION SYSTEM, AND COMMUNICATION

METHOD

Address fo:

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Attached please fmd:

(check applicable items)

} a sketch in permanent ink 
L} acopy of the origina! drawing(s) with red ink

showing proposed changes to the drawing(s) in this application for which the approval of the examineris requested.

‘James Edward Ledbetter/ Dated: April 29, 2010
SenateSOO Aeeneeseeencunmmnnenenenseneinini

James E. Ledbetter, Reg. No. 28732
Dickinson Wright PLLC rrr
1875 Eye Street, N.W., Suite 1200
Washington, D.C. 20006
Telephone: 202.457.6160
Facsimile: 202.659.1559

  
  

  

  

 

 that this correspondence is deing |
deposiied with the United States Postal Service with:
sufficient postage as first class mail in an envelope
addressed te "Commissioner for Patents, P.O. Box 1450,

Afexandria, VA 22313-1450" [37 CFR 1,8(a}] on
 
|

[i

ooo a |

| Signature ofPerson Mailing Correspondence

Typed or Printed Name of Person Mailing Correspondence 1 i
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Electronic Patent Application Fee Transmittal

COMMUNICATION APPARATUS, COMMUNICATION SYSTEM, AND
Title of Invention: COMMUNICATION METHOD

femt

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

Sub-Total in

USD(S$)
Description Fee Code Quantity

Basic Filing:

Miscellaneous-Filing:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
IPR2018-01477

Apple Inc. EX1002 Page 289

 



IPR2018-01477 
Apple Inc. EX1002 Page 290

Miscellaneous:

Total in USD($)
 

IPR2018-01477

Apple Inc. EX1002 Page 290



IPR2018-01477 
Apple Inc. EX1002 Page 291

Electronic AcknowledgementReceipt

7517952

11719611

9253

Application Number:

International Application Number:

Confirmation Number:

Title of Invention:

First Named Inventor/Applicant Name:

Customer Number:

Filer Authorized By:

Attorney Docket Number:

Receipt Date:

Filing Date:

Time Stamp:

Application Type:

Paymentinformation:

Submitted with Payment

Payment Type

Payment was successfully received in RAM

RAM confirmation Number

Deposit Account

Authorized User

COMMUNICATION APPARATUS, COMMUNICATION SYSTEM, AND
COMMUNICATION METHOD

OO 
File Listing:

Document DocumentDescription File Size(Bytes)/ Multi Pages
Number P Message bre? (/) Far0'+4 Y Xif appl.)
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Transmittal Letter aTRANS.pdf
a138a47bbc8ec27bb0a2999d9454e1d766

ab65f4

Information:

; ; 308584
Amendment/Req. Reconsideration-After

Non-Final Reject aAMEND pdf 49a5555b22ef9a275ef8d830f1 f49b869adc,
7537

Information:

Transmittal Letter aLOD.pdf
0e54842f6b8f683 1 e4d958594d44d5d 9026

4d%4e

Drawings-only black and white line
drawings 56935a8a8a459056e146a19ee7cel 00b4dq

de252

Fee Worksheet (PTO-875) fee-info.pdf
abd0e74454448a9b5228el 78b4d386f3c56|

9e1a8

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

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary componentsfora filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shownonthis
AcknowledgementReceiptwill establish thefiling date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903indicating acceptanceof the application as a
national stage submission under35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

NewInternational Application Filed with the USPTO as a Receiving Office
If a new internationalapplication is being filed and the international application includes the necessary componentsfor
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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AMENDMENT TRANSMITTAL LETTER(Large Entity) Docket No.

Applicant(s): Xiaoming SHE,et al. | 009289-07161 
Application No. Filing Date Examiner | Customer No Group Art Unit | Confirmation No.

11/719,611 May 17, 2007 K. Timory 52989 2611 9253

Invention: COMMUNICATION APPARATUS, COMMUNICATION SYSTEM, AND COMMUNICATION METHOD

COMMISSIONER FOR PATENTS:

| Transmitted herewith is an amendment in the above-identified application.
The fee has been calculated and is transmitted as shown below.

CLAIMS AS AMENDED

 

TOTAL CLAIMS

INDEP. CLAIMS

CLAIMS REMAINING | HIGHEST # NUMBER EXTRA ADDITIONAL
i

PREV. PAID FOR CLAIMS PRESENT FEE

x $52.00 || $0.00i
jueneranrensnra +t

x $220.60 $440.00
 
  

$0.00  
TOTAL ADDITIONAL FEE FOR THIS AMENDMENT $440.00

No additional fee is required for amendment.

Please charge Deposit Account No. 04-1061 inthe amount of $446.00

A check in the amountof to coverthe filing fee is enclosed.

The Director is hereby authorized to charge paymentof the folowing fees associated with this

communication or credit any overpayment to Deposit Account 04-1061

X} Any additionalfiling fees required under 37 C.F.R. 1.16.
X} Any patent application processing fees under 37 CFR 1.17.
Payment by credit card. Form PTO-2038.

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.

_____(JamesEdwardLedbetter/ Dated: April 29, 2010
Signature
 
iyames E, Ledbetter, Reg. No, 28732

Dickinson Wright PLLC There naan| hereby certify that this correspondence is being deposited with :
1875 Eye Street, N.W., Suite 1200

| Washington, D.C. 20006
Telephone: 202.457.0160 P.O, Box 1450, Alexandria, VA 22313-1450" [37 CFR 1.8(a}] on
F

the United States Postal Service with sufficient postage as first
class mail in an envelope addressed to "Commissioner for Patents, |I

acsimile: 202,659,1559
pon ‘Dateoo

Signature of Person Mailing Correspondence

 
Typed or Printed Name of Person Mailing Correspondence
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PTO/SB/06 (07-06)
Approvedfor use through 1/31/2007. OMB 0651-0032

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

PATENT APPLICATION FEE DETERMINATION RECORD|Pplication or Docket Number [Filing Date
Substitute for Form PTO-875 11/719,611 05/17/2007|LJ To be Mailed

APPLICATION AS FILED — PART| OTHER THAN

(Column 1) (Column 2) SMALLENTITY []~~oR SMALL ENTITY
wworore|Peeo] reo|Luce] ee

L] Basic FEE N/A N/A N/A NIA37 CFR 1.16(a), (b), or (c

L] SEARCH FEE
37 CFR 1.16(k), (i), or (m N/A N/A N/A

CT EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) N/A N/A

TOTAL CLAIMS . _
37 CER 1.16(i minus 20 =

INDEPENDENT CLAIMS _
37 CER 1.16(h minus 3 =

If the specification and drawings exceed 100

Oo sheets of paper, the application size fee dueAPPLICATION SIZE FEE is $250 ($125 for small entity) for each
(37 CFR 1.16(s)) additional 50 sheets or fraction thereof. See

35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).

[_] MULTIPLE DEPENDENTCLAIM PRESENT(37 CFR 1.16(j))
* If the difference in column 1 is less than zero, enter “O” in column 2.

APPLICATION AS AMENDED- PARTII

OTHER THAN

(Column 1) (Column 2) (Column 3) SMALL ENTITY
CLAIMS HIGHEST

Te p previously|“EXTRA ADDITIONAL Cee)AMENDMENT PAID FOR

2 =2
2 [_] Application Size Fee (37 CFR 1.16(s))

CT FIRST PRESENTATION OF MULTIPLE DEPENDENTCLAIM (37 CFR 1.16(j))

(Column 1) (Column2) (Column3)
CLAIMS HIGHEST

REMAINING NUMBER PRESENT ADDITIONAL

AFTER PREVIOUSLY EXTRA FEE($)

KE AMENDMENT PAID FOR
g CeEee
3 nesa 37 CFR 1.16(h
Zz soe :
Wu Application Size Fee (37 CFR 1.16(s))

<x | FIRST PRESENTATION OF MULTIPLE DEPENDENTCLAIM (37 CFR 1.16(j))

* If the entry in column 1 is less than the entry in column 2, write “O” in column 3. Legal Instrument Examiner:
** If the “Highest NumberPreviously Paid For’ IN THIS SPACEis less than 20, enter “20”. /KIM WATSON SAUNDERS/
*** If the “Highest NumberPreviously Paid For’ IN THIS SPACEis less than 3, enter “3”.
The “Highest Number Previously Paid For” (Total or Independent) is the highest numberfound 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 whichistofile (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 uponthe individual case. Any comments on the amountof time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and TrademarkOffice, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TOTHIS
ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

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

 
NOTICE OF ALLOWANCE AND FEE(S) DUE

Dickinson Wright PLLC TIMORY, KABIR A

International Square 2611
1875 Eye Street, N.W., Suite 1200 DATE MAILED:08/04/2010
Washington, DC 20006

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. CONFIRMATIONNO.

11/719,611 05/17/2007 Xiaoming She L9289.07161 9253
TITLE OF INVENTION: COMMUNICATION APPARATUS, COMMUNICATION SYSTEM, AND COMMUNICATION METHOD

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

NO $0nonprovisional $1510 $300 $1810 11/04/2010

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.

PROSECUTION ON THE MERITSIS CLOSED. THIS NOTICE OF ALLOWANCEIS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED.—THIS

STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS

PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLYTO THIS NOTICE:

I. Review the SMALL ENTITYstatus shown above.

If the SMALL ENTITYis shown as YES,verify your current If the SMALL ENTITYis shown as NO:
SMALL ENTITYstatus:

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

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITYstatus before, or is now
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALL ENTITYstatus, check box 5a on Part B - Fee(s)
and twice the amount of the ISSUE FEE shown above,or Transmittal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.

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

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

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenancefees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.
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PART B - FEE(S) TRANSMITTAL

Complete and sendthis form, together with applicablefee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for PatentsP.O. Box 1Alecandvia Virginia 22313-1450

or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE(if required). Blocks 1 through 5 should be completed where
ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as

indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" formaintenance fee notifications.
CURRENT CORRESPONDENCE ADDRESS(Note: Use Block 1 for any changeof address) Note: A certificate of mailing can only be used for domestic mailings of the

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

papers. Each additional paper, such as an assignment or formal drawing, mustave its own certificate of mailing or transmission.

 

52989 7590 08/04/2010
ta . Certificate of Mailing or Transmission

Dickinson Wright PLLC I hereby certify that thisFee(s) Transmittal is being deposited pith the UnitedStates Postal Service with sufficient postage for first class mail in an envelope
James E. Ledbetter, Esq. addressed to the Mail Stop ISSUE FEE address above, or being facsimile
International Square transmitted to the USPTO (571) 273-2885, on the date indicated below.
1875 Eye Street, N.W., Suite 1200. (Depositor's name)
Washington, DC 20006 (Signature)

(Date)

APPLICATION NO FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. CONFIRMATIONNO.

11/719,611 05/17/2007 Xiaoming She L9289.07161 9253
TITLE OF INVENTION: COMMUNICATION APPARATUS, COMMUNICATION SYSTEM, AND COMMUNICATION METHOD

 

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

nonprovisional $1510 $300 $1810 11/04/2010

EXAMINER ART UNIT CLASS-SUBCLASS

TIMORY, KABIR A 2611 375-260000

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

Lj Change of correspondence address (or Change of CorrespondenceAddress form PTO/SB/122) attached.

LI "Fee Address" indication (or "Fee Address” Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Numberis required.

2. For printing on the patentfront page,list  
(1) the names of up to 3 registered patent attorneys
or agents OR,alternatively,   (2) the name ofa single firm (having as a member a 2
registered attorney or agent) and the namesof up to
2 registered patent attorneys or agents. If no nameis 3
listed, no namewill be printed.

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

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

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

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

4a. The following fee(s) are submitted: 4b. Paymentof Fee(s): (Please first reapply any previously paid issue fee shown above)
L] Issue Fee LIA checkis enclosed.

_] Publication Fee (No small entity discount permitted) Lj Paymentby credit card. Form PTO-2038 is attached.
LY Advance Order - #of Copies [IJ The Directoris hereby authorized to charge the required fee(s), any deficiency, or credit any

overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)

LY a. Applicant claims SMALL ENTITYstatus. See 37 CFR 1.27. I b. Applicant is no longer claiming SMALL ENTITYstatus. See 37 CFR 1.27(g)(2).
  

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

Authorized Signature Date
  

  
Typed or printed name Registration No.

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

an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR Li14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, andsubmitting the completed application form to the USPTO. Time will v. epending uponthe individual case. Any comments on the amountof time you require to complete
this form and/or suggestions for reducing this burden, should be sent to Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.
Under the Paperwork Reduction Act of 1995, no persons are required to respondto a collection of information unlessit displays a valid OMB control number.
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

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

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. CONFIRMATIONNO.

 
11/719,611 05/17/2007 Xiaoming She 1.9289.07161 9253

Dickinson Wright PLLC TIMORY, KABIR A

International Square 2611
1875 Eye Street, N.W., Suite 1200 DATE MAILED:08/04/2010
Washington, DC 20006

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

The Patent Term Adjustment to date is 565 day(s). If the issue fee is paid on the date that is three monthsafter the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 565 day(s).

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

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

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

Application No. Applicant(s)

11/719,611 SHE ET AL.
Examiner Art Unit

KABIR A. TIMORY 2611

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

1. K] This communication is responsive to 04/29/2010.

2. &] Theallowedclaim(s) is/are 2-10.12 and 13. 

3. KX] Acknowledgmentis madeof a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or(f).
a) All b)[)Some* c)[)None_ ofthe:

1. Certified copies of the priority documents have been received.

2. C1 Certified copies of the priority documents have been received in Application No.

3. [J Copiesof the certified copies of the priority documents have been receivedin this national stage application from the

International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE?”of this communicationto file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENTofthis application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

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

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) (7 including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached

1) [1] hereto or 2) [] to Paper No./Mail Date .

(b) (J including changes required by the attached Examiner's Amendment / Commentorin the Office action of
Paper No./Mail Date .

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

6. L] DEPOSIT OFand/or INFORMATIONabout the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. [] Notice of References Cited (PTO-892)

2. [J Notice of Draftperson's Patent Drawing Review (PTO-948)

3. [J Information Disclosure Statements (PTO/SB/08),
Paper No./Mail Date

4. (] Examiner's Comment Regarding Requirement for Deposit
of Biological Material

/Kabir A Timory/
Examiner, Art Unit 2611 

U.S. Patent and Trademark Office

PTOL-37 (Rev. 08-06) Notice of Allowability

5. CJ Notice of Informal Patent Application

6. FJ Interview Summary (PTO-413),
Paper No./Mail Date .

7. KJ Examiner's Amendment/Comment

8. K] Examiner's Statement of Reasonsfor Allowance

9. [J Other .

Part of Paper No./Mail Date 20100707
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Application/Control Number: 11/719,61 1 Page 2

Art Unit: 2611

DETAILED ACTION

1. Acknowledgementis made of the amendmentreceived on 04/29/2010.

EXAMINER’S AMENDMENT

1. An examiner’s amendmentto the record appears below. Should the changes

and/or additions be unacceptable to applicant, an amendment maybefiled as provided

by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be

submitted no later than the paymentof the issue fee.

The application has been amendedasfollows:

In claims:

(1) In claim 2, line 10: replace “a” with --the-- between “at” and

“communicating”.

(2) In claim 8, line 10: replace “a” with --the-- between “at” and

“communicating”.

(3) In claim 9, line 3: replace “modulation/coding”with --modulation and

coding-- at the beginning oftheline.
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Application/Control Number: 11/719,61 1 Page 3

Art Unit: 2611

(4) In claim 9, line 7: replace “modulation/coding” with --modulation and

coding-- at the beginning oftheline.

(5) In claim 10, line 22: replace “modulation/coding” with --modulation and

coding-- between “adaptive” and “section”.

(6) In claim 10, line 26: replace “modulation/coding” with --modulation and

coding-- between “adaptive” and “section”.

(7) In claim 13, line 20: replace “modulation/coding” with --modulation and

coding-- between “adaptive” and “section”.

(8) In claim 13, line 24: replace “modulation/coding” with --modulation and

coding-- between “adaptive” and “section”.

Allowable Subject Matter

3. Claims 2-10, 12-13 are allowed.

4. The following is a statement of reasonsfor allowable subject matter:

The prior art of record, AAPA does not teach or suggest a pattern storage section

that stores in advance patterns for selecting subbands constituting the subband groups

wherein the parameterdeciding section decides the modulation parameters and the

IPR2018-01477
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Art Unit: 2611

coding parameters per subband group comprised of the subbands selected based on

the patterns stored in the pattern storage section.

The prior art of record, AAPA also does not teach or suggest wherein the

parameter deciding section decides the coding parameters in such a mannerthat a ~

numberof information bits obtained by assigning a weight per subband group to a sum

of the information bits that are able to be assigned to all of the subbands within the

subband group,is assigned to the subband group.

5. Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Kabir A. Timory whose telephone numberis 571-270-

1674. The examiner can normally be reached on 6:30 AM - 3:00 PM Monday-Friday.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Shuwang Liu can be reached on 571-272-3036. The fax phone numberfor

the organization wherethis 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 accessto the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197(toll-free). If you would like assistance from a

IPR2018-01477
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Application/Control Number: 11/719,61 1 Page 5

Art Unit: 2611

USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA)or 571-272-1000.

/Kabir A Timory/

Examiner, Art Unit 2611

/Shuwang Liu/

Supervisory Patent Examiner, Art Unit 2611
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3, ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)
PLEASH NOTE: Unless an assignee ig identified below, no assignee data will appear on the paient. If an assignee is identified below, the document has been filed for"
recordation ag set forth in 37 CFR 2.11. Completion of this form is NOT a substinite for fling an assignment,
(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

PANASONIC CORPORATION OSAKA, JAPAN

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

4a, The following fee(s} are submitted: 4b, Paymentof Fee(s): (Pleasefirst reapply any previously paid issue fee shown above)
Issue Fee tall a check is enclosed.

(Mf Publication Fee (No small entity discount permitted) Cd Payment by credit card. Porm PTO-2038 is attached.
Ly Advance Order- #of Copies Mi the Director is hereby authorized to charge v4 aes fee(s), any deficiency, or eredil anyoverpayment, to Deposit Accouat Number U4-]G6]_ (enclose an extra copy af this form).     5. Change in Rintily Status (frori status indicated above)

ted a. Applicant claims SMALL ENTITFY status. See 37 CER 1,27, CF ob, Applicant is no longer claiming SMALL ENTITY status. See 37 CER 1.27 (p32).
NOTE: The Iseue Fee and Publication Fee Gfrequired) will not be accepted from anyone otherthan the applicant: a registered attorney or agent, or Lhe assignee or other party ininterest as shown by the records af the United States Patent and Trademark Office.
   

Authorized Signature _/James Edward Ledbetter/ _. Date __ October 28, 2010
Typed ar printed name ___JamesE. Ledbetter aegisiruion No, 28,732Type ¢
 

    ‘This collection of information is required by 37 CPR 1311. The information is required ta obtain ov fetain a benefit by the public whichis 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 gatheriag, preparing, andsubmitting the completed application form t6 the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to completethis form and/or suggestions for reduciag this burden, should be sent to the Chief information Officer, U.S. Patent and Trademark Office, U.S. Department cf Commerce, 2.0.
Box 1450. Alexangtia,Virgin22313-1450, DO NOT SEND PERS OR COMPLETED FORMS TO THIS ADDRESS, SEND TO: Commissioner for Pawats, P.O. Box 1450,Alexandria, Virginia 22313-1450,

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

PTOL-83 (Rev. 68/07) Approved for use through 08/31/2010. OMB 0653-6033 U.S. Patent and Trademark OffPR:204-84044Zilconeurrce
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Electronic Patent Application Fee Transmittal

COMMUNICATION APPARATUS, COMMUNICATION SYSTEM, AND
Title of Invention: COMMUNICATION METHOD

First Named Inventor/Applicant Name: Xiaoming She

Attorney Docket Number: L9289.07161

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

Sub-Total in

USD(S$)

Basic Filing:

Miscellaneous-Filing:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Utility Appl issue fee 1501

1Publ. Fee- early, voluntary, or normal

Description Fee Code Quantity 
Apple Inc. EX1002 Page 312
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_ . Sub-Total in

Total in USD (S$) 1810
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Electronic AcknowledgementReceipt

8725956

11719611

9253

Application Number:

International Application Number:

Confirmation Number:

Title of Invention:

First Named Inventor/Applicant Name:

Customer Number:

Filer Authorized By:

Attorney Docket Number:

Receipt Date:

Filing Date:

Time Stamp:

Application Type:

Paymentinformation:

Submitted with Payment

Payment Type

Payment was successfully received in RAM

RAM confirmation Number

Deposit Account

Authorized User

COMMUNICATION APPARATUS, COMMUNICATION SYSTEM, AND
COMMUNICATION METHOD

OO 
File Listing:

Document DocumentDescription File Size(Bytes)/ Multi Pages
Number P Message bre? (/) Far0'+4 Y Xif appl.)
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Issue Fee Payment (PTO-85B) 2ef54f4d1092ad3edf1672cba58d70ab5b2q

Fee Worksheet (PTO-875) fee-info.pdf
183e6c5f7d 3a2bfd068da24244e32f26d4d6

842b

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

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary componentsfora filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shownonthis
AcknowledgementReceiptwill establish thefiling date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903indicating acceptanceof the application as a
national stage submission under35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

NewInternational Application Filed with the USPTO as a Receiving Office
If a new internationalapplication is being filed and the international application includes the necessary componentsfor
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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UNITED STATES DEPARTMENT OF COMMERCE

United States Patent and TrademarkOfficeAddress: COMMISSIONER FOR PATENTS
P.O. Box 1450

Alexandria, Virginia 22313-1450www .uspto.g:

APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKETNO. CONFIRMATION NO.

 
11/719,611 12/07/2010 7848439 L9289.07161 9253

52989 7590 11/17/2010

Dickinson Wright PLLC
James E. Ledbetter, Esq.
International Square
1875 Eye Street, N.W., Suite 1200
Washington, DC 20006

ISSUE NOTIFICATION

The projected patent numberandissue date are specified above.

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

The Patent Term Adjustment is 769 day(s). Any patent to issue from the above-identified application will
include an indication of the adjustment on the front page.

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

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

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM)at (571)-272-4200.

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

Xiaoming She, Beijing, CHINA;
Jifeng Li, Kanagawa, JAPAN;

IR103 (Rev. 10/09) IPR201 8-01 477
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PATENT ASSIGNMENT COVER SHEET

Electronic Version v1.1

Stylesheet Version v1.2
EPAS ID: PAT2667260

  

SUBMISSION TYPE: NEW ASSIGNMENT

NATURE OF CONVEYANCE: ASSIGNMENT

CONVEYING PARTY DATA

PANASONIC CORPORATION 12/20/2013

RECEIVING PARTY DATA

}

INVENTERGY,INC.

Street Address: 19925 STEVENS CREEK BOULEVARD

Internal Address: SUITE 100

City: CUPERTINO

State/Country: CALIFORNIA

Postal Code: 95014

 
PROPERTY NUMBERSTotal: 115

Property Type

Patent Number: 6726297

Patent Number: 8009549

[OT IPR2018-01477
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Patent Number: 6366763sossre3Td

Patent Number: 7636551

Patent Number: 6813323

Patent Number: 6944208

Patent Number:[PatentNumber:f7seezn
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7266118a

Patent Number: 1385934

Patent Number: 7162206

Patent Number: 6301237

Patent Number:[PatentNumber:fsagszg
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7136367

Patent Number: 6799053

Application Number: 12162592

  
 

CORRESPONDENCEDATA

Fax Number:

Phone: 4089737896

Email: wayne@inventergy.com IPR2018-01477
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Correspondence will be sent via US Mail when the email atlemptis unsuccessful.

Correspondent Name: WAYNE P. SOBON

Address Line 1: 19925 STEVENS CREEK BOULEVARD

AddressLine 2: SUITE 100

AddressLine 4: CUPERTINO, CALIFORNIA 95014
 

ee
Total Attachments: 5

source=Panasonic Inventergy Appendix B - Transfer Documents 12-20-13#page1.tif

source=Panasonic Inventergy Appendix A - Appendix Patents#page1.tif

source=Panasonic Inventergy Appendix A - Appendix Patents#page2.tif

source=Panasonic Inventergy Appendix A - Appendix Patents#page3.tif

source=Panasonic Inventergy Appendix A - Appendix Patents#page4.tif
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CONFIDENTIAL

Appendix B — Transfer Documents

Panasonic Corporation, a Japanese corporation having its principal place of business at 1006,

Oaza Kadoma, Kadoma-shi, Osaka 571-8501, Japan (““Assignor”), hereby irrevocably assigns to

Inventergy, Inc., a Delaware corporation with a business address at 19925 Stevens Creek Boulevard,

Suite 100, Cupertino, California 95014, USA (“Assignee”), as of the date set forth below,the entire

Assignor’s right, title, and interest in andto (a) all USpatents as listed in Appendix A (“Appendix

Patents”), and (b) all of their related families, including all counterpart patents and applications in

any geographyorjurisdiction, pending applications and lapsed or otherwise abandoned patents or

patent applications which: (i) claim priority to the Appendix Patents, (ii) to which the Appendix

Patents claimed priority (“Priority Patents”), or (iii) which claim priority to the Priority Patents

(collectively, (a) and (b) are the “Patent Assets”), and any patents or patent applications subject to

any terminal disclaimer with regard to such patents and/or patent applications, and all causes of

action, rights, and remedies arising under any such Patent Assets prior to, on or after the Effective
Date of this Agreement andall claims for damages by reason ofpast, present or future infringement

or other unauthorized use of such Patent Assets with the right to sue for and collect such damages.

Assignor also hereby authorizes the respective patent office of governmental agency in each

jurisdiction to issue any andall patents or certificates of invention which may be granted upon any

of the Patent Assets in the name of Assignee,as the assignee to the entire interest therein.

The terms and conditions of this assignment shall inure to the benefit of Assignee, its

Successors, assigns, and other legal representatives, and shall be binding upon Assignor, its

successors, assigns, and other legal representatives.

IN WITNESS WHEREOF,Assignor have caused their duly authorized representatives to

execute this Assignment.

ASSIGNOR

Panasonic Corporation

By:

Name: Ikuo Terauchi

Title: Authorized Signing Officer

Date:___Decembey20,20/3

31
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Subtotal

Internal Family {D

Inv-O1

inv-O9

inv-15

Inv-16

Inv-21

Inv-23

Inv-26

Inv-26

Pana-01

Pana-01

Pana-01

Pana-01

Pana-01

Pana-01

Pana-01

PanaO1

Pana-01

Pana-01

Pana-02

Pana-02

Pana-03

Pana-03

Pana-04

Pana-04

Pana-04

Pana-05

Pana-06

Pana-07

Pana-08

CONFIDENTIAL

Appendix A - Appendix Patents
101

Publication Number

US6726297

US8003549

US8416810

US7646702

US8238226

US7S93317

US7928627

US7826557

US7792084

US8064393

US20120314645

US8270332

US6366763

S6370359

US6381445

US6400329

US6487394

US6505035

US6597894

US6611676

US6973289

US7636551

US6637001

US20050002477

US6813323

US20050218071

US6734810

US6922159

US6940428

US6059884

U56119004

US6069924

US20040048578

Patent Status

27

Granted

Granted

Granted

Granted

Granted

Granted

Granted

Granted

Granted

Granted

Pending

Granted

Granted

Granted

Granted

Granted

Granted

Granted

Granted

Granted

Granted

Granted

Granted

lapsed

Granted

lapsed

Granted

Granted

Granted

Granted

Granted

Granted

lapsed
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Pana-08

Pana-09

Pana-10

Pana-11

Pana-11

Pana-11

Pana-11

Pana-12

Pana-12

Pana-12

Pana-13

Pana-14

Pana-14

Pana-15

Pana-16

Pana-17

Pana-18

Pana-29

Pana-19

Pana-20

Pana-21

Pana-22

Pana-22

Pana-23

Pana-24

Pana-25

Pana-26

Pana-27

Pana-28

Pana-29

Pana-30

Pana-31

Pana-32

Pana-32

Pana-33

Pana-33

US6636723

US6628630

US6404778

US6611509

US6807162

US6973065

US7778224

US6765894

US7656844

US8437316

US6839335

US7072416

US7760815

USG6868056

US6944208

US6781973

US7145886

US6847828

US7386321

US7266118

US7133379

US6876870

US7392019

US7333949

US7702025

US7460502

US7269774

US7385934

US7114122

US7162206

US7746762

US7693140

US20080020802

US7298027

US20070255993

US20120230257

28

Granted

Granted

Granted

Granted

Granted

Granted

Granted

Granted

Granted

Granted

Granted

Granted

Granted

Granted

Granted

Granted

Granted

Granted

Granted

Granted

Granted

Lapsed

Granted

Granted

Granted

Granted

Granted

Granted

Granted

Granted

Granted

Granted

lapsed

Granted

Pending

lapsed

CONFIDENTIAL
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Pana-33

Pana-33

Pana-34

Pana-34

Pana-35

Pana-35

Pana-36

Pana-37

Pana-38

Pana-39

Pana-40

Pana-41

Pana-42

Pana-43

Pana-44

Pana-45

Pana-45

Pena-46

Pana-46

Pana-46

Pana-47

Pana-47

Pana-47

Pana-47

Pana-47

Pana-47

Pana-47

Pana-48

Pana-48

Pana-49

Pana-49

Pana-50

Pana-SO

Pana-SO

WCDMA (pool) 01

WCDMA (poo!) 01

US20120263250

US20120287775

US7251469

US7764711

U$20070254715

US8086270

S7848439

US8175604

US7860184

US8073070

US8249132

US20090116434

US8218681

US8249178

US5583851

USS873027

U56336040

USS757870

US5818869

US7136367

US6175558

US6301237

US6S29492

US6370131

US6584088

US6549526

USRE41444

US6295301

US6697384

US20030007472

US6466563

US753S864

US6370134

US7035233

US5677929

USRE37420

29

lapsed

lapsed

lapsed

Granted

Pending

Granted

Granted

Granted

Granted

Granted

Granted

Pending

Granted

Granted

Granted

Granted

Granted

Granted

Granted

lapsed

Granted

Granted

Granted

Granted

Granted

Granted

Granted

Granted

Granted

lapsed

Granted

Granted

Granted

Granted

lapsed

Granted

CONFIDENTIAL
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PATENT ASSIGNMENT COVER SHEET

Electronic Version v1.1

Stylesheet Version v1.2
EPAS ID: PAT2699760

  

SUBMISSION TYPE: NEW ASSIGNMENT

NATURE OF CONVEYANCE: SECURITY AGREEMENT

CONVEYING PARTY DATA

INVENTERGY,INC. 12/19/2013

RECEIVING PARTY DATA

}

JOSEPH BEYERS

Street Address: 19925 STEVENS CREEK BOULEVARD

Internal Address: SUITE 100

City: CUPERTINO

State/Country: CALIFORNIA

Postal Code: 95014

 
PROPERTY NUMBERSTotal: 111

Property Type

Patent Number: 6726297

Patent Number: 8009549

[OT IPR2018-01477
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Patent Number: 6366763sossre3Td

Patent Number: 7636551

Patent Number: 6813323

Patent Number: 6944208

Patent Number:[PatentNumber:f7seezn
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7266118a

Patent Number: 1385934

Patent Number: 7162206

Patent Number: 6301237

Patent Number:[PatentNumber:fsagszg
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7136367

Patent Number: 7460880

CORRESPONDENCEDATA

  
Fax Number:

Phone: 4089737896

Email: wayne@inventergy.com

Correspondence will be sent via US Mail when the email atlemptis unsuccessful.

Correspondent Name: WAYNE P. SOBON
AddressLine 1: 19925 STEVENS CREEK BOULEVARD

Address Line 2: SUITE 100

Address Line 4: CUPERTINO, CALIFORNIA 95014
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WAYNE P. SOBON

Signature: /Wayne P. Sobon/

PoThis documentserves as an Oath/Declaration (37 CFR 1.63).
Total Attachments: 18

source=ASSIGNMENT FOR SECURITY BEYERS-PANASONIC PATENTS(2014-01-27-1553) WPS executed#page1 .tif

source=ASSIGNMENT FOR SECURITY BEYERS-PANASONIC PATENTS(2014-01-27-1553) WPS executed#page2.tif

source=ASSIGNMENT FOR SECURITY BEYERS-PANASONIC PATENTS(2014-01-27-1553) WPS executed#page3.tif

source=ASSIGNMENT FOR SECURITY BEYERS-PANASONIC PATENTS(2014-01-27-1553) WPS executed#page4.tif

source=ASSIGNMENT FOR SECURITY BEYERS-PANASONIC PATENTS(2014-01-27-1553) WPS executed#page65.tif

source=ASSIGNMENT FOR SECURITY BEYERS-PANASONIC PATENTS(2014-01-27-1553) WPS executed#page6.tif

source=ASSIGNMENT FOR SECURITY BEYERS-PANASONIC PATENTS(2014-01-27-1553) WPS executed#page7tif

source=ASSIGNMENT FOR SECURITY BEYERS-PANASONIC PATENTS(2014-01-27-1553) WPS executed#page8.tif

source=ASSIGNMENT FOR SECURITY BEYERS-PANASONIC PATENTS(2014-01-27-1553) WPS executed#page9.tif

source=ASSIGNMENT FOR SECURITY BEYERS-PANASONIC PATENTS(2014-01-27-1553) WPS executed#page 10.+tif

source=ASSIGNMENT FOR SECURITY BEYERS-PANASONIC PATENTS(2014-01-27-1553) WPS executed#page 11 .tif

source=ASSIGNMENT FOR SECURITY BEYERS-PANASONIC PATENTS(2014-01-27-1553) WPS executed#page 12.tif

source=ASSIGNMENT FOR SECURITY BEYERS-PANASONIC PATENTS (2014-01-27-1553) WPS executed#page13.tif

source=ASSIGNMENT FOR SECURITY BEYERS-PANASONIC PATENTS(2014-01-27-1553) WPS executed#page 14.tif

source=ASSIGNMENT FOR SECURITY BEYERS-PANASONIC PATENTS (2014-01-27-1553) WPS executed#page 15.tif

source=ASSIGNMENT FOR SECURITY BEYERS-PANASONIC PATENTS(2014-01-27-1553) WPS executed#page 16.tif

source=ASSIGNMENT FOR SECURITY BEYERS-PANASONIC PATENTS(2014-01-27-1553) WPS executed#page 17 .tif

source=ASSIGNMENT FOR SECURITY BEYERS-PANASONIC PATENTS(2014-01-27-1553) WPS executed#page 18.tif
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  WHEREAS, Dreentergy, Inc. (ihe “Asaignor")isedis all sight, ite and

interest imthe letter patents, desien parents and utility patents listed on the annexedSchedufe ‘which patents are issued or applied for tthe|‘Patentsy
 

  
 

ed, restated oar at

3"4in favor of Gaseph & 
WHEREAS. pursuant to the Secured Promissory Note, the Assignor has

€re Assignee and granted to the Assignee a first nrioriKHsecurity interest im
nterest of the Assiguarin, to and under the Patents and the applications

§ thereat, and aH_Broseee’s thereof, inchiding, withouttlirmilation, any andston whichmay exist by reason of inffiawerment thereof and any and all

yes arising frompast, resentand future Volatations theres? (the “Collsteral’} te
aecare the payment, performance and observance¢ " vas defined m
“Section 2, Secured Obligation” in the Secured PromisHSSaTyy Note}:

x .  
 

 7ations
 

2

NOW, THEREFORE, for good and valuable consideration, the receceptant
yy ownare hereby acknowledged, the Assignor does hereby pledge: er andl set over unto the Assignee and grants to the Assignee 4priory security interest in the Collateral ta secure the prompt payment, perfhrmance

and for the benefit of the Buyers observance of the Obligations.

   

be Assignor does
and remedies of the Assignee with respect to the Collateral are miorefilly set forth in the
Secured PromissoryNote, the terms and provisions of which are hereby incorporated
herein ty reference as if fully set forth herei

 
a xhereby further acknowledge andaffirm that the rights

  

  

1
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IM WITNESS WHEREOP, the Assignor has caused this Assignment to be
duly executed by tts officer thereunto duly authorised as of Jamaary 24, 2014,

powfnventeroy, die,Sy

YC). aeTN
By

LNNNarge: Wayne 2. SobonNgete- SVP and General Counsel

PPA

oy
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sl 

Patents and Patent Applications
Cayned by: Faventergy, Ine.

 

 
 

Family Lndersteed|Number Hate Number
iD status  

 afi4/20is  
    inv-Ot

  transmission appa
and method

e&portc 
  

 
 
 

internal|Country | invertergy Publication Publication | Title Application | File Gate
i i

Sranted USa8726297 af?7/2008 Ofdma sigenal

 | Car

method In muti cell

orthogonaley| division rmultigie acc
system

 

   

 

 
 

 
 

Radio communitation | US12/16¢

base station apparatus |
and plot transrnissior: | |
methodAA‘';:

;;;;:2

 

USPSASTO? Ofdrn camraunicon

apparatus
x   

infegratedcircult and

i reneiving mathe |

sesseeieceeeeesbocpncesnnennnsnsceseansaneesrineyeeeeeeereenenenannnneneueteeeneteecesoteeenserereeneeeseeseneeesnnnnee!i

3
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