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ORMPTO-4390 (Modified) U.S. PATENT AND TRADEMARKOFFICE; U.S. DEPARTMENT OF COMMERCE ATTORNEY'S DOCKET NUMBER
TRANSMITTAL LETTER TO THE UNITED STATES 009289-08201

DESIGNATED/ELECTED OFFICE (DO/EO/US) t
CONCERNING A SUBMISSION UNDER35 U.S.C. 371

ITLE OF INVENTION

RADIO COMMUNICATION MOBILE STATION APPARATUS AND RADIO COMMUNICATION METHOD

APPLICANT(S) FOR DO/EO/US

IMAMURA,Daichi; FUTAGI, Sadaki; MATSUMOTO,Atsushi; WAL, Takashi; and TAKATA, Tomofumi

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

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

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

This is an express request fo 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 beenelected (Article 31).

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

a. (7_is attached hereto (required only if not communicated by the International Bureau).

b. RI has been communicated by the International Bureau.

c. [1_is not required, as the application wasfiled in the United States Receiving Office (RO/US).

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

b. [2 has been previously submitted under 35 U.S.C. 154(d)(4).

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

a. ©] are attached hereto (required only if not communicated by the Intemational Bureau).

b. [J have been communicated by the International Bureau.

c. [CJ have not been made; however,the time limit for making such amendments has NOT expired.
d. [J have not been made andwill not be made.

An English languagetranslation of the amendments to the claims under PCT Article 19 (35 U.S.C. 37 1(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 copyofthe International Preliminary Examination Report (PCT/IPEA/409).

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

ROO80
ttems 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 3.31is 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 13¢er.2 and 37 CFR 1.821 - 1.825.

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

A second copy of the English fanguage translation of the international Application under 35 U.S.C. 184(d)(4).

MOOOBDOOROoOOR
Express Mail Labei No.
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PTO-1390 (Rev. 09-2006)
Approved for use through 3/31/2007. OMB 0651-0021U.S. Patent and Trademark Office, U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respondto a collection of information unlessit displays a valid OMB control number.
U.S. APPLICATION NO(if known, see 37 CFR 1.5} INTERNATIONAL APPLICATION NO. I

ATTORNEY'S DOCKET NUMBER

 

 

  

PCT/JP2007/055695 009289-08201

24. Other items or information:

Claim for Priority w/ PCT DB 304

The following fees have been submitted: CALCULATIONS PTO USE
25. Basic national fee (87 CFR 1.492(a)). 0.0...eeeens $310 

26. Examination fee (37 CFR 1.492(c))
If the written opinion prepared by [SA/US or the international preliminary examination report
prepared by IPEA/USindicates all claims satisfy provisions of PCT Article $0
All other situations. 2.0000ceteeees $210

 $210.00 
  

27. Ki Search fee (87 CFR 1.492(b))
if the written opinion of the [SA/USor the International preliminary examination report prepared

by IPEA/US indicates ail 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

as an international Searching Authority... 0000 06eeee 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...eeeee $410
All other situations. ©...0.eeeee ens $510

TOTAL OF 25, 26 and 27 =  

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 mediurn) (37 CFR 1.492{j)).
The fee is $260 for each additional 50 sheets of paperor fraction thereof. 

  
   

Totat Sheets Extra Sheets Number of each additional 50 or RATE
fraction thereof (round up to a whole

- 100 = 0 /50 = 0 X $260.00   
Surcharge of $130.00 for furnishing any of the search fee, examination fee, or the oath or
declaration after the date of commencementof the national stage (37 CFR _1.492(h)).

 

  

  

CLAIMS NUMBERFILED NUMBER EXTRA RATE

Total claims i -20= 0 x $50.00

independentclaims 3 - x $210.00

MULTIPLE DEPENDENTCLAIMS(if applicable) O + $370.00 
TOTAL OF ABOVE CALCULATIONS = 

("] Applicant claims small entity status. See 37 CFR 1.27. Fees above are reduced by1/2.

 
  

SUBTOTAL= $930.00  
Processing fee of $130.00 for furnishing the English translation later than 30 months from
the earliest claimedpriority date (37 CFR 1.492(i)).

TOTAL NATIONALFEE =

 $0.00

$930.00
 
   

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

TOTAL FEES ENCLOSED =

  $0.00 
 $930.00    
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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 respondto a collection of information unlessit displays a valid OMB control number.

A check in the amountof $ to cover the above fees is enclosed.

Please charge my Deposit Account No. in the amount of $ to coverthe above fees.
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. 04-1061 . 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 NOT be faxed to the USPTO.

ADVISORY:If filing by EFS-Web, do NOTattach the PTO-2038 form as a PDF along with your EFS-Web submission.
Please

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

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

 SEND ALL CORRESPONDENCE TO: /James Edward Ledbetter/
James E. Ledbetter SIGNATURE
Dickinson Wright PLLC
1901 L Street, N.W., Suite 800 James E. Ledbetter

Washington,D.C. NAME
20036-3566

Telephone: 202.457.0160 28732Facsimile: 202.659.1559  

REGISTRATION NUMBER

September 18, 2008
DATE
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ORMPTO-1390 (Modified) U.S. PATENT AND TRADEMARK OFFICE; U.S, DEPARTMENT OF COMMERCE ATTORNEY'S DOCKET NUMBER
TRANSMITTAL LETTER TO THE UNITED STATES 009289-08201

DESIGNATED/ELECTED OFFICE (DO/EO/US) :
CONCERNING A SUBMISSION UNDER35 U.S.C. 371

INTERNATIONAL APPLICATION NO. INTERNATIONAL FILING DATE PRIORITY DATE CLAIMED
PCT/JP2007/055695 March 20, 2007 March 20, 2006

ITLE OF INVENTION

RADIO COMMUNICATION MOBILE STATION APPARATUS AND RADIO COMMUNICATION METHOD

APPLICANT(S) FOR DO/EO/US
IMAMURA,Daichi; FUTAGL, Sadaki; MATSUMOTO,Atsushi; WAL, Takashi; and TAKATA, Tomofumi

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

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

This is a SECOND or SUBSEQUENT submission 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 (85 U.S.C. 3714 (c)(2))

a. (1) is attached hereto (required only if not communicated by the International Bureau).

b. &] has been communicated by the International Bureau.

c. [1|is not required, as the application wasfiled in the United States Receiving Office (RO/US).

An English language translation of the Intemational Application as filed (35 U.S.C. 371(c)(2)).

a. Kis attached hereto.

b. [1] has been previously submitted under 35 U.S.C. 154(d)(4).

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

a. C1 are attached hereto (required only if not communicated by the Intemational Bureau).

b. [J have been communicated by the Intemational Bureau.

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

d. [J] have not been made and will not be made.

An English languagetranslation of the armendments to the claims under PCT Article 19 (35 U.S.C. 3714(¢)(3)).

An oath or declaration of the inventor(s) (35 U.S.C. 3717 (c)(4)).

An English language translation of the annexes to the International Preliminary Examination Report under PCT
Article 36 (35 U.S.C. 3714 (¢)(5)).

A copyofthe international Preliminary Examination Report (PCT/IPEA/409).

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

10.

11.

12.
BOOB80

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 change of addressfetter.

A computer-readable form of the sequence listing in accordance with PCT Rule 137er.2 and 37 CFR 1.821 - 1.825.

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

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

OOUOQOOORBOOOR
Express Mail Label No.
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PTO-1390 (Rev. 09-2006)
Approved for use through 3/31/2007. OMB 0651-0021U.S. Patent and Trademark Office, U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
U.S. APPLICATION NO(if known, see 37 CFR 1.5) INTERNATIONAL APPLICATION NO. ATTORNEY'S DOCKET NUMBER

PCT/JP2007/055695 609289-08201 

24. Other itemsor information:

Claim for Priority w/ PCT 1B 304

  

The following fees have been submitted: CALCULATIONS PTO USE
25. BK) Basic national fee (37 CFR 1.492(a))...00... $310 $310.00

 

 

26. KR) Examination fee (87 CFR 1.492(c})
If the written opinion prepared by ISA/USor the international preliminary examination report
prepared by IPEA/USindicates all claims satisfy provisions of PCT Article $0
All other situations.20.eete eee ee $210

27. El Search fee (37 CFR 1.492(b)}
lf the written opinion of the ISA/USorthe International preliminary examination report prepared

by IPEA/USindicates ail claims satisfy provisions of PCT Article 33(4}-(4)... $0
Search fee (37 CFR 1.445(a)(2)) has been paid on the international application to the USPTO $410.00

as an International Searching Authority... 0.0.0.0. ee 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... 2. ...2....0....0..00.. $410
All other situations...0...eeeen tenes $510

TOTALOF25, 26 and 27 =   

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 $260 for each additional 50 sheets of paper orfraction thereof.

Total Sheets Extra Sheets Number of each additional 50 or RATE
fraction thereof (round up to a whoie  
 

0 xX $260.00
 
Surcharge of $130.00 for furnishing any of the search fee, examination fee, or the oath or
declaration after the date of commencementof the national stage (37 CFR 1.492(h)).

CLAIMS NUMBERFILED NUMBER EXTRA RATE

Total claims il -20= x $50.00

  

$0.00 |
$0.00
 
Independent claims 3 x $210.00
 
MULTIPLE DEPENDENTCLAIMS(if applicable) O + $370.00

TOTAL OF ABOVE CALCULATIONS =
$0.00 |

$930.00
 

 
(] Applicant claims small entity status. See 37 CFR 1.27. Fees above are reduced by $0 00 |1/2. .  

 
SUBTOTAL= $930.00 

Processing fee of $130.00 for furnishing the English translation later than 36 months from
the earliest claimed priority date (37 CFR 1.492(i)). $6.00

~ TOTAL NATIONALFEE = $930.00

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 + .

HLMwmlwninie|ai«
 

  

TOTAL FEES ENCLOSED= [5 $930.00 

Amountto be
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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 uniessit displays a valid OMB controt number.  

a. (J) Acheck in the amountof $ to cover the above fees is enclosed.

b. [ Please charge my Deposit Account No. in the amountof $ to cover the above fees.
A duplicate copy of this sheet is enciosed.

c. (J The Commissioneris hereby authorized to charge any additional fees which may be required,or credit any overpayment
to Deposit Account No. 04-1061 . A duplicate copy of this sheet is enclosed.

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

ADVISORY:If filing by EFS-Web, do NOT attach the PTO-2038 form as a PDF along with your EFS-Web submission.
Please

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

NOTE: Where an appropriate time limit under 37 CFR 1.485 has not been met, a petition to revive (37 CFR 1.137(a) or (b))
must be filed and granted to restore the International Application to pending status.

 SEND ALL CORRESPONDENCE TO: /James Edward Ledbetter/
James E. Ledbetter SIGNATURE

Dickinson Wright PLLC
1901 L Street, N.W., Suite 806 James E. Ledbetter

Washington, D.C, NAME
20036-3506

Telephone: 202.457.0160 28732Facsimile: 202.659.1559
REGISTRATION NUMBER

September 18, 2008
DATE
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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 of information uniess it contains a valid OMB coniro! number.

 

 
 
 
 

009289-08204 
 

Attorney Docket Number Application Data Sheet 37 CFR 1.76
Application Number

  
  

Title of Invention RADIO COMMUNICATION MOBILE STATION APPARATUS AND RADIO COMMUNICATION METHOD
 

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Fiting 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 mayfall under a Secrecy Order pursuant to

37 CFR 5.2 (Paperfilers only. Applications that fall under Secrecy Order may notbefiled electronically.)

 

Applicant Information: 

 
 

Applicant 1

Applicant Authority @!nventor|()Legal Representative under 35 U.S.C. 117 [rary of Interest under 35 U.S.C. 118

Daichi IMAMURA

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

Mailing Address of Applicant:

  
 

 

  

 

 

 
 
 
    
 
 
 

Address1 c/o Matsushita Electric Industrial Co., Ltd. |
1006, Oaza Kadoma, Kadoma-shi

City Osaka State/Province

Postal Code 571-8501

 
 

Applicant 2

Applicant Authority @)inventor|(Legal Representative under 35 U.S.C. 117 C)PartyofInterest under 35 U.S.C. 118

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

-— .
Citizenship under 37 CFR 1.41({b)! JP

|Mailing Address of Applicant:
c/o Panasonic Mobile Communications R&D Lab Co.,

cy [wie=iStntwirovincoSC*

| Applicant 3Applicant Authority @)Iinventor|(Legal Representative under 35 U.S.C. 117 C)Party of interest under 35 U.S.C. 118

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

City [ishikewa Country Of Residencei JP

   
 

 

 

    

 

  

  

 

 

 
EFS Web 2.0
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Approved for use through 67/31/2006. 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 colfection of information unless it contains a valid OMB control number.

. . Attorney Docket Number|009289-08201
Application Data Sheet 37 CFR 1.76 —

Title of Invention RADIO COMMUNICATION MOBILE STATION APPARATUS AND RADIO COMMUNICATION METHOD 
 

Citizenship under 37 CFR 1.41(b)i JP

Mailing Address of Applicant:
Address 1 c/o Panasonic Mobile Communications R&D Lab Co.

  

 

 

Address 2 Ltd., 5 Akedori 2-chome, lzumi-ku, Sendai-shi

Postal Code 981-3206  
  Applicant 4 .

Applicant Authority @)Inventor|(Lega! Representative under 35 U.S.C. 117 O)Partyof interest under 35 U.S.C. 118  

Prefix; Given Name Middle Name Family Name Suffix

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

Ishikawa Country Of Residencei | JP
Citizenship under 37 CFR 1.41(b) i JP

Mailing Address of Applicant:

 

 

  

 

 

 

 

Address 1 c/o Panasonic Mobile Communications R&D Lab Co.

Address 2 Ltd., 5 Akedori 2-chome, tzumi-ku, Sendai-shi

City Miyagi State/Province

Postal Code 981-3206 Country!|JP

Applicant 5

  ©Legal Representative under 35 U.S.C. 117
Middle Name

 C©pParty of Interest under 35 U.S.C. 418 

 

Applicant Authority @!nventor
Given Name

Tomohumi

Residence Information (Select One) © US Residency (@) Non US Residency

Ishikawa Country Of Residencei
i

Postal Code 981-3206 JP

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

 

   Family Name

 
 

  
 

©) Active US Military Service 

  

 
  

 

 
 

 

  

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

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

Customer Number  
EFS Web 2.0
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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 coltection of information uniess it contains a valid OMS contro! number.
‘eat

Application Data Sheet 37 CFR 1.76
Application Number

Title of Invention RADIO COMMUNICATION MOBILE STATION APPARATUS AND RADIO COMMUNICATION METHOD

  
Email Address jledbetter@dickinsonwright.com

Application Information:
RADIO COMMUNICATION MOBILE STATION APPARATUS AND RADIO COMMUNICATION
METHOD

009289-08201 Small Entity Status Claimed [_]

  
Title of the Invention

Attorney Docket Number 
 
 
 
 
 

  
Nonprovisional 

 
 

Application Type

Subject Matter

Suggested Class(if any)

Utility 

Sub Class(if any) 

Suggested Technology Center(if any)

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

Publication Information:

[-] 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)

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

 
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 powerof 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: (@) Customer Number © US Patent Practitioner © US Representative (37 CFR 11.9)
Customer Number
  

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 made part of the specification.

Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)

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

 

 
 

 
 
 
 

  
 

 
 
 
 
Foreign Priority Information: 

EFS Web2.0
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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 of information unless it contains a valid OMB control number.

Attorney Docket Number|009289-08201

Application Number

 
Application Data Sheet 37 CFR 1.76

Title of Invention RADIO COMMUNICATION MOBILE STATION APPARATUS AND RADIO COMMUNICATION METHOD
 
 

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. Praviding this information in the application data sheet constitutes the claim for priority as required by 35 U.S.C. 119(b}
and 37 CFR 1:56(a).

pT
Application Number|ParentFilingDate(VYYY-MM-DD)|Filing Date (YYYY-MM-DD)|PriorityClaimed|Claimed

2006-076995 2006-03-20

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

 

 

 
AssigneeInformation:

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

  

 
Assignee 1
if the Assignee is an Organization check here. 

Organization Name MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD.

Mailing Address Information:

Address 1 1006, OAZA KADOMA, KADOMA-SHI

Address 2

JP Postal Code 571-8501

Email Address

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

 

  

 

 
 

  

 
 
 

  
 
 
 

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.

  

   

Date (VYYY-MM-DD)| 2008-09-18 
 

/James Edward Ledbetter/

James Last Name|Ledbetter
Signature 

 

 

First Name Registration Number  

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. Timewill vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

EFS Web 2.0
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Privacy Act Statement

  

 
 
 

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

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

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

 
2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or

administrative tribunal, including disclosures to opposing counselin the course of settlement negotiations.

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

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

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

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

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

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

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

 
  

EFS Web 2.0



10

15

20

25

Page 12 of 357

2F06320-PCT 1

DESCRIPTION

RADIO COMMUNICATION MOBILE STATION APPARATUS AND RADIO

COMMUNICATION METHOD

Technical Field

[0001] The present invention relates to a radio

communication mobile station apparatus and a radio

communication method.

Background Art

[0002] Presently, studies are underway to use RACH

(Random Access Channel) for initial access from a radio

communication mobile station apparatus (hereinafter

simply “mobile station”) to a radio communication base

station apparatus (hereinafter simply “base station”),

in 3GPP RAN LTE (Long Term Evolution) (see Non-Patent

Document 1). The RACH is utilized, for example, to make

an association request anda resource request to the base

station, and in initial access upon acquiring uplink

transmission timing synchronization.

[0003] A mobile station transmitting a RACH signal

selects one of a plurality of unique signatures in the

RACH and transmits the selected signature to the base

station to distinguish itself from other mobile stations

transmitting RACH signals.

[0004] Moreover, in the RACH, taking into account that

aplurality of signatures aretransmitted fromaplurality
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of mobile stations at the same time, studies are underway

to use code sequences having low cross-correlation and

high autocorrelation as signatures so as to demultiplex

and detect those signatures in the base station. As a

code sequence having such characteristics, the CAZAC

(Constant Amplitude Zero Auto-Correlation) sequence is

known, which is one of GCL (Generalized Chirp-Like)

sequences (see Non-Patent Document 2).

[0005] Furthermore, toreduce the processing delayafter

the initial access, studies are underway to report, in

the RACH, control information including the mobile

station ID, the reason for RACH transmission, bandwidth

allocation request information (Q0S information, the

amount of data, and so on), and downlink received quality

information (see Non-Patent Document 3).

Non-patent Document 1: 3GPP TSG-RAN WG1l LTE Ad Hoc

Meeting, R1-060047, NTT DoCoMo, NEC, Sharp, “Random

Access Transmission inE-UTRA Uplink,” Helsinki, Finland,

23-25 January, 2006

Non-patent Document 2: 3GPP TSG-RAN WG1 LTE Ad Hoc

Meeting, R1-060046, NTT DoCoMo, NEC, Sharp, “Orthogonal

Pilot Channel Structure in E-UTRA Uplink,” Helsinki,

Finland, 23-25 January, 2006

Non-patent Document 3: 3GPP TSG-RAN WGl1 LTE Ad Hoc

Meeting, R1-060480, Qualcomm, “Principles of RACH,”

Denver, USA, 13-17 February, 2006
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Disclosure of Invention

Problems to be Solved by the Invention

[O006] Various studies are presently conducted for a

method for reporting control information in the RACH,

and efficient reporting of control information in the

RACH meets a strong demand.

[0007] Itis therefore an object of the present invention

toprovide amobile stationand radio communicationmethod

for efficiently reporting control information in the

RACH.

Means for Solving the Problem

[0008] Themobilestationof the present inventionadopts

a configuration including: a selecting section that

selects one code sequence from a base code sequence

associated with control information to be reported and

a plurality of derived code sequences derived from the

associated base code sequence, or from a plurality of

derived code sequences derived fromthe base code sequence

associated with the control information to be reported;

and a transmitting section that transmits the selected

code sequence in a random access channel.

[0009] The radio transmission method of the present

invention includes steps of: selecting one code sequence

from a base code sequence associated with control

information to be reported and a plurality of derived

code sequences derived from the corresponding base code
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sequence, or froma plurality of derived code sequences

derived from the base code sequence associated with the

control information to be reported; and transmitting the

selected code sequence in a random access channel.

Advantageous Effect of the Invention

[0010] The present invention provides an advantage of

reporting control information efficiently in the RACH.

Brief Description of Drawings

[0011]

FIG.1 is a block diagram showing the configuration

of the mobile station according to Embodiment 1;

FIG.2 illustrates the CAZAC sequences according to

Embodiment 1;

FIG.3 shows the control information according to

Embodiment 1;

FIG.4 is the reference table (table example 1)

according to Embodiment 1;

FIG.5 is the reference table (a simplified version

of the reference table in FIG.4) according to Embodiment

1;

FIG.6 shows an example of control information

multiplexing according to Embodiment 1;

FIG.7 shows the rate of occurrence of control

information according to Embodiment 1;

FPIG.8 shows the reference table (table example 2)
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according to Embodiment 1;

FPIG.9 shows the reference table (table example 3)

according to Embodiment 2;

FIG.10 is a block diagram showing the configuration

ef the mobile station according to Embodiment 3; and

FIG.11 is the reference table (table example 4)

according to Embodiment 3.

Best Mode for Carrying Out the Invention

[0012] Now, embodiments of the present invention will

be described in detail with reference to the accompanying

drawings.

[0013] (Embodiment 1)

FIG.1 shows the configuration of mobile station 10

of the present embodiment.

[0014] RACH generating section 11 is constructed of

signature selecting section 111 and modulating section

112, and generates a RACH signal as follows.

[0015] Signature selecting section 111 selects one of

a plurality of unique code sequences as a signature,

according to inputted control information, and outputs

the selected code sequence to modulating section 112.

The signature selection (code sequence selection) will

be described later in detail.

[0016] Modulating section 112 modulates the signature

{code sequence) to generate a RACH signal and outputs

the RACH signal to multiplexing section 12.
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[oo17] On the other hand, encoding section 13 encodes

user data and outputs the encoded user data to modulating

section 14.

[0018] Modulating section 14 modulates the encoded user

data and outputs the modulated user data to multiplexing

section 12.

[0019] Multiplexing section 12 time-domain-multiplexes

the RACH signal and the user data, and outputs the

time-domain-multiplexed RACH signal and user data to

radio transmitting section 15. That is, after the RACH

signal transmission is completed, multiplexing section

12 outputs the user data to radio transmitting section

15.

[0020] Radio transmitting section 15 performs radio

processing including up-conversion on the RACH signal

anduserdata, andtransmits the result tothe base station

via antenna 16.

[0021] Next, the signature selection (code sequence

selection) will be described in detail.

[0022] Inthe present embodiment, GCL sequences or CAZAC

sequences are used as signatures (code sequences).

[0023] GCL sequence C,(n) is given by equations 1 and

2. GCL sequence is a code sequence having high

autocorrelation and low cross-correlation and having

frequency response characteristics of constant amplitude.

Here, Nisanarbitrary integerandrepresents the sequence

length. Moreover, k is an integer between 1 and N-1.
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Further, nrepresents then-thinthe code sequence length

Nand is an integer between 0 and N-1. The GCL sequence

found by equations land 2 serves asthe base code sequence.

[1]

4 2 +1)9C.(n) = a-expf2Apn ) where N is an odd number
... (Equation 1)

[2]

culo) =ene]2%pn) where N is an even number
... (Equation 2)

[0024] Here, to acquire a large number of GCL sequences

of low cross-correlations, the sequence length N is

preferably an odd number and a prime number. Then, if

the sequence length N is an odd number, by cyclically

shifting, according to equation3, the base code sequence

givenby equationl, aplurality of derived code sequences

Cy,m(n) of respective numbers of cyclic shifts, can be

acquired from a base code sequence Cy,(n).

[3]

Cy m 7) = ce-exol2%p (n+m-a)mod.v +‘

 (n+m-A)mod N -((G1+m-A)modN+ ))2

... (Equation 3)

[0025] Then, the GCL sequence where a and ® are 1 in

equations 1 to 3 is a CAZAC sequence, and the CAZAC

sequences are code sequences of the lowest

cross-correlationamong GCL sequences. Thatis, the base



10

15

20

Page 19 of 357

2F06320-PCT 8

code sequence of CAZAC sequence Cx (n) is found by equations

4and5. When the code sequence lengthNis an odd number,

by cyclically shifting, according to equation 6, the base

code sequence found by equation 4, with CAZAC sequences

similar to GCL sequences, a plurality of derived code

sequences Cy a(n) of respective numbers of cyclic shifts

can be acquired from a base code sequence Cx(n).

[4]

 ?

jomk [ + n{nt+l)N 2C.(n) = ene ) where N is odd number
... (Equation 4)

[5]

cy(0) =e2Bne) where N is even number‘

 

.. (Equation 5)

Chm (0) = exp) j2mk  
 

(nt+m-A)modN -((n+m-A)mod N + 2)2[« +m-A)mod WN +
... (Equation 6)

foo026] Although an example of cases will be explained

below where the CAZAC sequence is used as a signature

(code sequence), it is obvious from the above explanation

that the present invention is also implemented when the

GCL sequence is used as a signature (a code sequence).

[0027] FIG.2 shows, in CAZAC sequences, eight derived

code sequences Ci,¢6(n) to Ci,7,(n) of the numbers of cyclic

shiftsm=0to7 (i.e. shift 0to7) that can be generated

from a single base code sequence (CAZAC sequence #1),
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given that the sequence length Nis 293, the cyclic shift

value Ais 36 and k isl. Ifk is 2 or greater, equally,

eight derived code sequences may be generated fromasingle

base code sequence. That is, if CAZAC sequences #1 to

#8 are used as the base code sequences, sixty four code

sequences intotal can be utilizedas signatures. Abase

code sequence and a derived code sequence where the shift

is zero are the same. Moreover, the cyclic shift value

A needs to be set greater than the maximum propagation

delay time of signatures. This results from occurring

error detection of signatures in the base station, if

a plurality of mobile stations transmit a plurality of

signatures at the same time and delay waves are received

withdelaysbeyondthecyclicshitvalueA, thebasestation

is unable to decide whether it received signature with

large delay time or it received signatures of different

ecyclicshiftvalues. This maximum propagation delay time

depends on the cell radius, that is, the distance of the

maximum propagation path between the mobile station and

the base station.

[0028] Inthepresent embodiment, the base code sequences

and derived code sequences acquired as such associated

with control information are used as the signatures.

[0029] Signature selecting section 111 receives

received quality information as, for example, control

information shown in FIG.3. Pieces of control

information “000” to “111” are associated with received
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quality (i.e. SINRs) shown in FIG.3, respectively, and

one of pieces of the control information “000% to “111i”

is inputted to signature selecting section 111 as the

control information to be reported.

[0030] Signature selecting section 111, which has the

table shown in FIG.4, selects one of the signatures (code

sequences) with reference to the table shown in FIG.4

based on the inputted control information to be reported.

[0031] In this table, as shown in PFIG.4, control

information *000" to “111” are provided in association

with CAZAC sequences #1 to #8, which are the base code

sequences, Furthermore, for each CAZAC sequence #1 to

#8, control information *000”" to “111” are provided in

association with derived code sequences of shifts 0 to

7 derived from each CAZAC sequence #1 to #8. FIG.5 shows

a Simplified version of the table shown in FIG.4.

[0032] In the table shown in FIG.4, for example, the

control information “000” is providedinassociationwith

CAZAC sequence #1 and derived code sequences of shifts

0 to 7 derived from CAZAC sequence #1. The derived code

sequences of shifts 0 to 7 of CAZAC sequence #1 correspond

to signatures #1 to #8, respectively. Moreover, control

information “001” is provided in association with CAZAC

sequence #2 and derived code sequences of shifts 0 to

7 derived from CAZAC sequence #2. The derived code

sequences of shifts 0 to 7 of CAZAC sequence #2 correspond

to signatures #9 to #16, respectively. The same applies
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to control information “010” to “111.” That is, in the

present embodiment, one piece of control information is

associatedwitha single base code sequenceandaplurality

of unique derived code sequences derived from this single

base code sequence. Moreover, the unique 64 code

sequences are associated with signatures #1 to #64.

[0033] Then, when, for example, “000” is inputted as the

control information to be reported, signature selecting

section111 selects one code sequence from code sequences

of shifts 0 to 7 of CAZAC sequence #1 as the signature.

The base code sequence and a derived code sequence of

shift 0 are the same, so that signature selecting section

111 selects one code sequence as a signature from the

base code sequence corresponding control information to

be reported and a plurality of derived code sequences

derived from the corresponding base code sequence, or

from a plurality of derived code sequences derived from

the base code sequence corresponding to the control

information to be reported.

[0034] Consequently, according to the present

embodiment, the mobile station utilizes signatures as

control information upon reporting control information

in the RACH, so that the mobile station does not need

totransmit control informationinadditionto signatures.

Moreover, the base station that receives a signature can

detect control information by detecting the signature

at the same time. In this way, according to the present
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embodiment, control information can be reported

efficiently in the RACH.

[0035] In the present embodiment, taking into account

thataplurality of mobile stations transmit the identical

control information at the same time, it is preferable

that signature selecting section 111 selects one of the

eight code sequences corresponding to the inputted

control information ona random basis. For example, when

the control information “000” is inputted, taking into

account that a plurality of mobile stations report

identical control information “000” at the same time,

signature selecting section 111 preferably selects one

of code sequences (Signatures #1 to #8) of shifts #0 to

#7 of CAZAC sequence #1 corresponding to the control

information “000” on a random basis. Even when a

plurality of mobile stations transmit the identical

control information at the same time, this random

selection reduces the likelihood of selecting the same

code sequence between separate mobile stations, so that

the base station is more likely to improve the likelihood

of demultiplexing and detecting the Signatures

transmitted from the individual mobile stations.

[0036] Moreover, a configuration may also be employed

where signature selecting section 111 may select the code

sequence associated with the control information to be

reported fromthe code sequences prepared inadvance (here,

64 code sequences #1 to #64), or select the CAZAC sequence
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number k and the number of shifts m associated with the

control information to be reported to generate a code

sequence Cx m(n) from equation 6 every selection.

Whichever configuration is employed, as a result,

signature selecting section111 selects one of signatures

(code sequences) based on control information to be

reported.

[0037] Here, a plurality of derived code sequences

derived from a single base code sequence are completely

orthogonal, and the cross-correlation is zero between

these derived code sequences.

[0038] On the other hand, although cross-correlation

between a plurality of base code sequences is relatively

low, these base code sequences are not completely

orthogonal, and the cross-correlation is not zero. The

same applies to derived code sequences derived from

different code sequences.

[0039] That is, a plurality of derived code sequences

derived from a single base code sequence have a feature

of having a lower cross-correlation than the cross

correlation between a plurality of base code sequences

and the cross-correlation between derived code sequences

derived from different code sequences.

[0040] That is, in the table shown in FIG.4, with CAZAC

sequence #1 corresponding to control information “000”

and CAZAC sequence #2 corresponding to control

information ’001," thecross-correlationbetweenthe code
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sequences of shifts 0 to 7 of CAZAC sequence #1 is lower

than the cross-correlation between CAZAC sequence #1 and

CAZAC sequence #2 and the cross-correlation between the

code sequences of shifts 0 to 7 of CAZAC sequence #1 and

the code sequences of shifts 0 to 7 of CAZAC sequence

#2. That is, the cross-correlation between the identical

control information can be Lower in than the

ecross-correlation between different control information

by adopting the associations shown in FIG.4.

[0041] That is, as shown in FIG.6, even when identical

control information (“000”) is reported at the same time

from a plurality of mobile stations (mobile stations A

to C) and a plurality of signatures are multiplexed in

the RACH, if code sequences with unique numbers of shifts

(shifts 0, 3and7) derived fromthe same base code sequence

(CAZAC sequence #1) are multiplexed as signatures,

intersymbol interference between the signatures is

ideally zero, and the performance of demultiplexing and

detecting signatures in the base station hardly degrades

compared with a case where multiplexing is not performed,

even when the number of multiplexing increases.

[0042} On the other hand, as shown in FIG.6, when there

isamobile station (mobile stationD) reporting different

control information (“001”), code sequence (shift 2)

derived from the different base code sequence (CAZAC

sequence #2) is multiplexed as a signature, and so the

performance of demultiplexing and detecting signatures
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in the base station degrades when the number of

multiplexing increases.

[0043] That is, the present embodiment is effective

particularly when the identical control information is

reported froma plurality of mobile stations at the same

time. The specific and identical control information is

more likely to be reported from a plurality of mobile

stations at the same time when the rate of occurrence

of the pieces of control information is less uniform.

[0044] Forexample, ina situation where there is atrain

station in the cell and there are always a large number

of mobile stations in a specific location in the cell,

the mobile stations inthis specific location are likely

to have nearly uniform received quality, so that the

specific and identical control information is likely to

have a high rate of occurrence and are reported froma

plurality of mobile stations at the same time.

[0045] Moreover, received quality in a mobile station

increases closer to the center of a cell where the base

station is located and gradually decreases farther from

the center of the cell. Further, this area increases as

farther fromthe center of the cell. Accordingly, inthe

situationwheremobile stations are uniformly distributed

in the cell, as shown in FIG.7, it is possible that when

the rate of occurrence is high at lower received quality

(SINR), there are a large number of mobile stations

reporting control information showing lower received
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quality (SINR). Accordingly, inthe situation as such,

for control information showing lower received quality,

the identical control informationis likelytobe reported

from a plurality of mobile stations at the same time.

That is, in this situation, the specific and identical

control information is likely to be reported from a

piurality of mobile stations at the same time.

[0046] Inthis way, according tothe present embodiment,

it is possible to keep the rate of detection of signatures

and control information at the base station high, in the

situationwheretherearea large number of mobile stations

reporting the identical control information in the RACH.

[0047] When the cell radius is small, the table shown

in FIG.8 may be used instead of the table shown in FIG.4.

That is, the maximum propagation delay time of the

signatures is small and the cyclic shift value A can be

less when the cell radius is small, so that, to decrease

the cross-correlation betweendifferent pieces of control

information, as shown in FIG.8, a plurality of pieces

of control information may be associated with a single

base code sequence. Inthe table shown in FIG.8, control

information “000” to “O11” are associated with CAZAC

sequence #1, and control information *000” is associated

with the code sequence of shifts 0 to 7 of CAZAC sequence

#1, control information “001” is associated with the code

sequence of shifts 8 to 15 of CAZAC sequence #1, control

information “010” is associated with the code sequence
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of shifts 16 to 23 of CAZAC sequence #1, and control

information “011” is associated with the code sequence

of shifts 24 to3l1lof CAZAC sequence #1. Moreover, control

information *100" to “111” are associated with CAZAC

sequence #2, control information “100” is associated with

the code sequence of shifts 0 to 7 of CAZAC sequence #2,

control information “101” is associated with the code

sequence of shifts 8 to 15 of CAZAC sequence #2, control

information “110” is associated with the code sequence

of shifts 16 to 23 of CAZAC sequence #2, and control

information “111” is associated with the code sequence

of shifts 24 to 31 of CAZAC sequence #2. These

associations make it possible to associate different

pieces of control information with derived code sequences

of different shift values derived from a single base code

sequence, so that it is possible to decrease the

eross-correlation between different pieces of control

information and keep the rate of detection of signatures

and control information at the base station high even

when there area large number of mobile stations reporting

the different control information at the same time.

[0048] (Embodiment 2)

As shown in FIG.7 above, there are cases where the

rate of occurrence is not uniform between control

information in the cell. That is, in such a case, it is

preferable to assign more code sequences to control

information occurred much.
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[0049] Now, thepresent embodiment doesnot employtables

(FIGs.4, 5 and 8) that provide various pieces of control

information in association with the same number of code

sequences as in Embodiment 1. Instead, the present

embodiment employs a table that associates control

information of a higher rate of occurrence with more base

code sequences or more derived code sequences, as shown

in FIG.9.

[0050] When control information of high rate of

occurrence is reported fromaplurality of mobile stations

at the same time, use of this table reduces the rate of

transmitting the same code sequences from a plurality

of mobile stations, so that it is possible to reduce the

rate of collisions between code sequences and to keep

the rate of detection of signatures and control

information at the base station high.

[oo05i1] Moreover, at this time, when one piece of control

information is provided in association with a plurality

of base code sequences, to keep the cross-correlation

between the identical control information low, it is

preferable to associate derived code sequences derived

from a single base code sequence preferentially. For

example, when one piece of control information like

control information “000” in FIG.9 is provided in

association with CAZAC sequences #1 and #2, control

information “000” is preferentially associated with all

derived code sequences derived from CAZAC sequence #1
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and, the rest of the piece is associated with part of

the derived code sequences derived from CAZAC sequence

#2. That is, in the table shown in FIG.9, one piece of

control information is provided in association with a

plurality of base code sequences and all of the derived

code sequences derived from at least one of a plurality

of the base code sequences.

[0052] Moreover, althoughacase has beendescribed above

with the present embodiment where the number of code

sequences assigned to each control information is

determined according to the rate of occurrence of each

control information, the number of code sequences

assigned to each control information is determined

according to, for example, the significance, priority,

the number of retransmissions, and QoS of each control

information. Thatis, the present embodiment employs the

table that provides the pieces of control information

in association with different numbers of base code

sequences or different numbers of derived code sequences.

[0053] (Embodiment 3)

The rate of occurrence of control information

changes in acell. For example, at a single place ina

cell, there are a number of mobile stations in daytime

larger than in nighttime, and the rate of occurrence for

the specific and identical control information is higher

in daytime than nighttime in such a case.

[0054] Then, according to the present embodiment, the



10

15

20

25

Page 31 of 357

2F06320-PCT 20

number of base code sequences or the number of derived

code sequences associated with pieces of control

information change according to changes of the rate of

occurrence of control information.

[0055] FIG.10 shows the configuration of mobile station

30 according to the present embodiment. In FIG.10, the

Same reference numerals will be assigned to the same

component in FIG.1 (Embodiment 1), and description

thereof will be omitted.

[0056] Radio receiving section 31 receives control

signal transmitted from the base station via antenna 16,

performs radio processing including down-conversion of

the control signal, and outputs the control signal to

demodulating section 32. This control signal is

transmitted in the broadcast control channel from the

base station and designates to change the associations

between control information and the code sequences in

the table according to the rate of occurrence of control

information. The rate of occurrence of control

information is measured in the base station receiving

signatures.

[0057] Demodulating section 32 demodulates the control

signal and outputs the demodulated control signal to

control section 33.

[0058] Control section 33 changes the associations in

the table provided in the signature selecting section

lilaccordingtothecontrolsignal. Forexample, control
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section 33 changes the associations in the table shown

in FIG.9 above as shown in FIG.11. FIG.11 shows a case

where the number of code sequences associatedwithcontrol

anformation “000” is increased due to an increased rate

of occurrence of control information “000” and where the

number of code sequences associated with control

information “001” is decreased due to a decreased rate

of occurrence of control information “001.”

[0059] Inthis way, according tothe present embodiment,

the number of code sequences associated with each control

information is changed according to changes of rate of

occurrence of control information, sothat it is possible

to keep the rate of detection of signatures and control

information at the base station high even when the rate

of occurrence of control information is changed.

[oo060] The embodiments of the present invention have been

explained.

[0061] Although cases have been explained above with the

embodiments where signature selecting section 111 adopts

the configuration of the tables above, the tables above

may also be adopted outside of signature selecting section

111. Moreover, the tables are not particularly required

if the control information and the code sequence are

associated in different manners.

[0062] Moreover, in the embodiments, although GCL

sequence and CAZAC sequence are explained as an example

of code sequences, any code sequence may be used if levels
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of cross-correlations vary between the code sequences.

[0063] Moreover, control information reported from the

mobile station is not limited to received quality

information. Other control information includes, for

example, amobile stationID, areasonof RACHtransmission,

bandwidth allocation request information (Qos

information and an amount of data and so on), RACH

transmission power, and difference between the maximum

value of RACH transmission power and present transmission

power.

[0064] Moreover, themobiles stationandthe base station

according to the embodiments may be referred to as “UE”

and “Node-B.”

[0065] Moreover, although cases have been describedwith

the embodiments above where the present invention is

configured by hardware, the present invention may be

implemented by software.

[0066] Each function block employed in the description

of the aforementioned embodiment may typically be

implementedasanLSI constitutedbyanintegratedcircuit.

These may be individual chips or partially or totally

contained on a single chip. “LSI” is adopted here but

this may also be referred toas “IC,” “system LSI,” “super

LSI” or “ultra LSI” depending on differing extents of

integration.

[0067] Further, the method of circuit integrationis not

limited to LSI's, and implementation using dedicated
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circuitry or general purpose processors is alsopossible.

IHAfter LS manufacture, utilization of an FPGA (Field

Programmable Gate Array) or a reconfigurable processor

where connections and settings of circuit cells within

an LSI can be reconfigured is also possible.

[0068] Further, if integrated circuit technology comes

out to replace LSI‘'s as a result of the advancement of

semiconductortechnology oraderivative othertechnology,

it is naturally also possible to carry out Function block

integration using this technology. Application of

biotechnology is also possible.

[0069] The disclosure of Japanese Patent Application

No.2006-076995, filed on March 20, 2006, including the

specification, drawings and abstract, is incorporated

herein by reference in its entirety.

Industrial Applicability

[oo70] The present invention is suitable for use in

transmission of uplink common channels including a RACH.
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CLAIMS

1. A radio communication mobile station apparatus

comprising:

a selecting section that selects one code sequence

from a base code sequence associated with control

information to be reported and a plurality of derived

code sequences derived from the associated base code

sequence, or froma plurality of derived code sequences

derived from the base code sequence associated with the

control information to be reported; and

a transmitting section that transmits the selected

code sequence in a random access channel.

2. The radio communication mobile station apparatus

according to claimi, further comprising a table in which

aplurality of pieces of control information are provided

in association with the plurality of base code sequences

and the plurality of derived code sequences derived from

the plurality of base code sequences on a per base code

sequence basis,

wherein the selecting section selects the one of

the code sequences with reference to the table based on

the control information to be reported.

3. The radio communication mobile station apparatus

according to claimil, further comprising a table in which

one of the plurality of pieces of control information
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is provided in association with one base code sequence

and the plurality of derived code sequences derived from

said one base code sequence,

wherein the selecting section selects the one of

the code sequences with reference to the table based on

the control information to be reported.

4. The radio communication mobile station apparatus

according to claimi, further comprising a table inwhich

one of the plurality of pieces of control information

is provided in association with the plurality of base

code sequences and all of the derived code sequences

derived from at least one of said plurality of base code

sequence;

wherein the selecting section selects the one of

the code sequences with reference to the table based on

the control information to be reported.

5. The radio communication mobile station apparatus

according to claimi, further comprising a table in which

a plurality of pieces of control information are provided

in association with respective numbers of base code

sequences or respective numbers of derived code sequences

derived from the base code sequences,

wherein the selecting section selects the one of

the code sequences with reference to the table based on

the control information to be reported.
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6. The radio communication mobile station apparatus

according to claim 5, wherein, in the table, control

information of a higher rate of occurrence is provided

in association with more base code sequences or more

derived code sequences.

7. The radio communication mobile station apparatus

according toclaim6é, further comprisingacontrol section

that changes the number of base code sequences or the

number of the derived code sequences associated with

pieces of control information according to changes of

the rate of occurrence.

8. The radio communication mobile station apparatus

according to claimil1, wherein the derived code sequences

are generated by cyclically shifting the base code

sequence.

9. The radio communication mobile station apparatus

according to claim 1, wherein the base code sequence

comprises a generalized chirp-like sequence.

10. The radio communication mobile station apparatus

according to claim 1, wherein the base code sequence

comprises a constant amplitude zero auto-correlation

sequence.
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11. A radio communication method comprising the steps

of:

selecting one code sequence froma base code sequence

associated with control information to be reported and

a plurality of derived code sequences derived from the

associated base code sequence, or from a plurality of

derived code sequences derived fromthe base code sequence

associated with the control information to be reported;

and

transmitting the selected code sequence ina random

access channel.
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ABSTRACT

Provided is a mobile station capable of effectively

reporting control information in RACH. In the mobile

station, a signature selection unit (111) selects one

of different code sequences as a signature according to

inputted control information and a modulationunit (112)

modulates a signature (code sequence). In a table

provided in the signature selection unit (111), for

control information '000', CAZAC sequence #1 as a basic

code sequence and a derived code sequence of shifts 0

to 7 derived from the CAZAC sequence #1 are set while

being correlatedtoeachother. The derived code sequence

of shifts 0 to 7 of the CAZAC sequence #1 respectively

correspond to signatures #1to#8. Moreover, for control

information '001', CAZAC sequence #2 as a basic code

sequence and a derived code sequence of shifts 0 to 7

derived from CAZAC sequence #2 are set while being

correlated to each other. The derived code sequence of

shifts 0 to 7 of the CAZAC sequence #2 respectively

correspond to the signatures #9 to #16.
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Matsushita Ref._P044766-01 Application Serial No.fT nicalbefille
Japan Firm Name._WASHIDA & ASSOCIATES Japan Firm Ref 2F063Z04JS-P

US Firm Name: BOW US Firm Ref

DECLARATION AND POWER OF ATTORNEY FOR U.S. PATENT APPLICATION

(a) MF Original (b) O Supplemental (c)O Substitute (4d) C) PCT (9) GO Design

As 4 below named inventor, | hereby declare that my residence, post office address and citizenship are as stated
below next to my name; and | believe that | am the original,first and sole inventor(if only one nameis listed below) or an original,
first and joint inventor (if plural invertors are named below) of the subject matter which is claimed and for which a patent is
sought on the invention antitied:
Tite of Invention:

RADIO COMMUNICATION MOBILE STATION APPARATUS AND RADIO COMMUNICATION METHOD 
which is described and claimed in ao the fallowing box is not checked, the specication of which is attached hersta):

nrtewhea HS

Application:

as aferand ling = natal

(h) @@ the specification in the PCT “fled on.
international Application: Application Neo. PCTIIP2007/055695 (PCTfiede) March 20, 2007,

(Checkhere onlyfrUS national arrynmber 85 USC. 372) and with amendments (ff applicable}: Pricer|
| hereby state that | have reviewed and understand the contents of the above-identified specification, including the

Claims, as amended by any amendments) referred to above,

) acknowledge my duty te disclose to the U.S, Patent and Trademark Office all information known to me to be material{o> patentability as dafined invite 37, Code of Federal Regutations, §1.56.
| hereby claim foreign priority benefits under Title 35, United states Code, §119 (a-d}, §172, or §385(b) of any foreign

application(s) for patent or inventor's certificate, or §365(a) of any PCT international application which designated at least one
country other than the United States of America, listed below, and have also identified balow any foreign application for patent or
invantor’s certificate, of of any PCT international application having a filing date before that of the application on which priority isclaimed:

 

 
o Additional foreign or international application nurnbers are listed on a supplemental priority sheet attached hereto.
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| hereby claim the benefit under Title 36, United States Code §119(e) of any United States Provisional application(s)listed below.
os pera pageant eo pore peoceertees precast pen Province Ane

APPLICATION NO. ILS. PROVISIONAL APPLICATION FILING DATE
Nemo poe TR peeennennene nisasieineminaiis NEE 

{ hereby claim the benefit under Title 35, United States Cade §120 of any United States application(s), or §365(C} of
any PCT international application designating the United States of America, listed below and, insofar as the subject matter of
each of the claims of this application is not disclosed in the prior United States or PCT international application in the manner
provided by the first paragraph of Title 35, United States Code §112, | acknowledge the duty to disciese information matarial to
patentability as defined in Tite 37, Code of Federal Regulations, §1.56 which occurred between the filing date of the prior
application and the national or PCT international filing date of this application.. (Darwatic Pricey inioewation)

STATUS; PATENTED, PENDING, ABANDONED

a Additional U.S. or international application numbers are listed on a supplementalpriority sheet attached hereto.
POWER OF ATTORNEY: As a named invantor, | hereby appoint the attomeys and agents associated with U.S. Patent and
Trademark Office Custerner Number identified below to prosecute this application and to transact all business in the U.S. Patent
and Trademark Office connected therewith, and direct that all corraspondence be addressed to that customer number.

| hereby authorize the U.S. attomeys and agents associated with the customer number ta accept and follow
instructions frorn Matsushita Electric Industrial Co,, Ltd. and any affiliated or subsidiary company thereof, received via their
corporate representatives and/or their foreign patent attorneys or agents, if any, as to any action to be taken in the U.S. Patent
and Trademark Office regarding this application without direct communication between the U_S. attorneys or agents and myself.
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information and. belief are believed to be true; and further that these statements were made with the knowledge that willful false
statements and the like so made are punishable byfine or imprisonment, or both, under Section 1001 of Tite 18 of the United
States Code, and thaf such willful false staternents may jeopardize thevalidity of the application or any patent issuing thereon,
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Application of

Inventors: Daicht IMAMURA,et al.

Appln. No.:|New National Phase Patent Application

Filed: September 18, 2008

For: RADIO COMMUNICATION MOBILE STATION APPARATUS AND

RADIO COMMUNICATION METHOD

CLAIM FOR PRIORITY

Assistant Commissionerof Patents

Washington, D.C. 20231

DearSir:

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:

Japanese AppIn. No. 2006-076995|§March 20, 2006 IP

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,

/James Edward Ledbetter/

Date: September 18, 2008 James E. Ledbetter
Registration No. 28,732

JEL/att

ATTORNEY DOCKETNO. 009289-08201

Dickinson Wright PLLC
1901 L Street, N.W., Suite 800
Washington, D.C.
20036-3506

Telephone: 202.457.0160
Facsimile: 202.659.1559
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PATENT COOPERATION TREATY PCT/JP2007/055695

From the INTERNATIONAL BUREAU

PCT

NOTIFICATION CONCERNING WASHIDA, Kimihito

SUBMISSION OR TRANSMITTAL 5th Floor, Shintoshicenter Bidg., 24-1, Tsurumaki
OF PRIORITY DOCUMENT {-chome, Tama-shi, Tokyo

2060034
JAPON

(PCT Administrative Instructions, Section 411)

 
  Date of mailing (dayinonth‘year)

01 June 2007 (01.06.2007)

Applicant's or agent's file reference | .
P044766P0 IMPORTANT NOTIFICATION

International application Na. International filing date (daywmonth/vear}
PCT/JP2007/055695 20 March 2007 (20.03.2007)

   
 

 
 

 
 
   
 
 
 

 
 

Priority date (daymonth‘yeari
20 March 2006 (20.03.2006)

Intemational publication date (daymonthyear:
Not yet published

   Applicant
MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD. et al 

 

By means of this Form, which replaces any previously issued notification concerning submission or transmittal of priority
documents, the applicant is hereby notified of the date of receipt by the International Bureau ofthe 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 Intemational Bureau
in compliance with Rule 17.1(a) or (b}.

. Of applicable) 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
ptiority 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.

(ifapplicabicjAn asterisk (*) appearing next to a date of receipt, in the right-hand column, denotes a priority document submitted
or transmitted to the International Burcau but not in compliance with Rule 17.1{a) or (b) (the priority document was received
after 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
comphance with Rule 17.1(a) or (b), the International 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.

Priority date

20 March 2006 (20.03.2006) 25 May 2007 (25.05.2007) 
The International Bureau of WIPO Authorized officer

34, chemin des Colombettes .
1211 Geneva 20, Switzerland Masashi Honda

Facsimile No. +41 22 338 82 70

Facsimile No. +41 22 338 82 70 Telephone No. +41 22 338 74 08
Form PCT/AB/304 (October 2005) U/COR44URDO
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inre the Application of

Inventors: Daichi IMAMURA,et al.

Appln. No.: New National Phase Patent Application

Filed: September 18, 2008

For: RADIO COMMUNICATION MOBILE STATION APPARATUS AND
RADIO COMMUNICATION METHOD

INFORMATION DISCLOSURE STATEMENT

Assistant Commissioner of Patents

Washington, DC 20231

DearSir:

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 ofthe 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 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 ofany other references listed on the PTO-1449, besides those cited in the ISR

and U.S. patent documents, are submitted herewith.

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. 

Chemtronics, Inc., 439 F.2d 1369, 1380, 165 USPQ 355, 364 (5th Cir. 1970). Also see Patent 

Office Rules 104 and 106.
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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,

/James Edward Ledbetter/

Date: September 18, 2008 James E. Ledbetter
Registration No. 28,732

JEL/att

ATTORNEY DOCKET NO. 009289-08201

Dickinson Wright PLLC
1901 L Street, N.W., Suite 800
Washington, D.C.
20036-3506

Telephone: 202.457.0160
Facsimile: 202.659.1559
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DON, Dian Sellers, Patent Application Specialist/ National Stage Division

| 24 : S340 . , International Appl. No. PCTAS Aeet7 oSOSSETS
Applicationfiled by: Q 20 months YY 30 months

 U.S. Appl. No.

 

 
 
 
 
 
 
 

WIPO PUBLICATION INFORMATION :

Publication No.: WO200 7, ( e847 Publication Lsanguage > O inelish O Gennan2 eons wd Chinese Go KarenaO French O Spanish GO Russian ( Other : :? ~ , ,

Publication Date: Ct atl 2008 Not Published : Q us. ontydesignated CEP cequest Published + (2 rp wquess
INTERNATIONA L APP LICATION PAPERS IN THE APPLICATION FI LE; 

THinterational ApplicaGion (neECOKD corr O pcri/306
CJ) Article 19 Amendments OQ Request form PCT/RO/101
| PCTAPEA/409 IPER: Qee Gi Ose QayOWPcmsario - Search Report:ee we Sse Wau

Qus Oer Gen Ges Geu Gar One O Qlus Ore Glen Oes Orv Gar One __ Ctnone

C2 Annexes to 409 ye Repert References -C) pcrasa37: Gee Ow Ose Qau Priority Document (s) No. t
Qus Ore Qen Ores Grae Qar Oxe OL ONA

0 pcrarcasas ov ceUASAZ37 was NOT AVAILABLE at he tine OD Privcity Docoment was NOT AVAILAULE at the time af paralegal coviewof paralegal review

| | ~ Bower:GYM
RECEIPTS FROM THE APPLICANT(ther than checked nbave) -

asic National Fee (ae aucherizatian ta charge) OQ Preliminary Amendment(s) Filed on:
* 4, Ol same as 371 request date 2.

Deseription (Giaims &Abstract C2) LF“Infongation DisclosureStatement(s) Filed on:bE. same as 371 request date 2. . 3,

FramingFigure(s) - (#of drwes. tt. ) OQ Assignment Decument (forwarded to Assignment Branch)
Cj Translation of Articte 19 Amendments C) Assignee Statement Under 37 CFR 3.73(b)

Ch entered C1 notentered : “Assignee PG Publication Notice
© nota page for pape substitution : / ,
O reptaced by Anicie 34 Amendnient {J “Substitute Specification Filed on:

Q Annexes to 409° , §. Cisne as 371 iequest date 2 : z,
O entered Onot entered: ‘ Q) Verified Small Status Statement

_ & nota page for page substitution

© aa wanstation 0 others oats Declaration (executed)
A : ‘ . - : C) : ‘Oath/ Declaration Ounsigned Cue citizenship O otherA pplication Data Sheet .

Q Power of Attorney CL] DNA Diskette 's) Sequence Listing
Q (Change ef Address : CJ) other: eeeppee te bee es

| NOTES : (LA. used as Specification 0 Other:
35 U.S.C. 371 - Receipt of Re 1(PTO-1390) . *

: SeeeDt OF Request ¢ bre, 6% day L$ Lye. 200 -
Date Acceptable Oat! Declaration Reccived ,. | O Sameas 376 Req. aie: O mo. DY f aay [ Sv 200 y
Date of Completion of requirements ueder 3S (LSC. 374 7' : C) Same as 371 Reg. Daie; O Same as OATH Date; O aro. Oo f aay l yr. 200 eo
Date of C:compiction of DOL BO VAI ~ Notification of AcceptKace

   

 
 

 Date of Contpietion of DOLE 905 - Natification of Missing Requirements
 

 Date of Completion of DO EO 909 - Nalilication of Abandoument

Date of Completion of DO/ EO 916 - Notification of Defective Response

Date of Completion of DOl EQ 922 - Notification to Complywf Requirements for Patent Applications
Containing Nucleotide and/or Amine Acid Sequence Disclosures . .
Date of Completion of DO/ EO 923
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Application or Docket NumberPATENT APPLICATION FEE DETERMINATION RECORD
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Unrrep Stares Parent AND TRADEMARK OFFIGE
 

 
 

 

tand Trademark Office
eR FOR PATENTS

Alexandria, Virginia 22313-1450Ww.uspta.gov

  
 U.S, APPLICATION NUMBER NO. FIRST NAMED APPLICANT ATTY. DOCKETNO.

  
12/293,530 Daichi Imamura 009289-08201

52989 INTERNATIONAL APPLICATION NO.

Dickinson Wright PLLC PCT/JP2007/055695
James E. Ledbeiter, Esq. LA, FILING DATE 03/20/2007 03/20/2006

CONFIRMATION NO.2058

371 ACCEPTANCE LETTER

International Square
1875 Eye Street, N.W., Suite 1200
Washington, DC 20006

0

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

The applicant is hereby advised that the United States Patent and Trademark Office in its capacity as a
Designated / Elected Office (37 CFR 1.495), has determined that the aboveidentified 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 Number assigned to the application is shown above andthe relevant dates are:

09/18/2008 09/18/2008

DATE OF RECEIPT OF 35 U.S.C.371(c)(1), DATE OF COMPLETION OF 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 LASTOF 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, send all
correspondenceto the Group Art Unit designated thereon.

The following items have been received:

« Copy of the International Application filed on 09/18/2008
« English Translation of the IA filed on 09/18/2008
+ Copy of the International Search Reportfiled on 09/18/2008
+ information Disclosure Statementsfiled on 09/18/2008

* Oath or Declaration filed on 09/18/2008

* Requestfor Immediate Examination filed on 09/18/2008
* U.S. Basic National Fees filed on 09/18/2008

« Priority Documents filed on 09/18/2008
* Non-English Language Application filed on 09/18/2008

page 1 of 2

FORM PCT/DO/EO/903 (271 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 addressgiven in the heading and include the U.S. application no. shown above (87 CFR 1.5)

DIAN § GORDON
 

Telephone: (703) 308-9290 EXT 125

page 2 of 2

FORM PCT/DO/EO/903 (371 Acceptance Notice)
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UNITED Stares Parent AND TRADEMARK OFFICE

UNTTED STA)TYSDEeeeMENT OF COMMERCE  
 

APPLICATION FILING or GRP ART
NUMBER 371 (c} DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS#IND CLAIMS

1] 212/293,530 09/18/2008 2617 930 009289-08201

  

CONFIRMATION NO. 2058

52989 FILING RECEIPT
Dickinson Wright PLLC

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

Date Mailed: 03/13/2009

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence cancerning 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 onthis receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copyof this Filing Receipt with the
changesnoted 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 USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
Daichi Imamura, Kanagawa, JAPAN;
Sadaki Futagi, Ishikawa, JAPAN;
Atsushi Matsumoto, Ishikawa, JAPAN;
Takashi Iwai, Ishikawa, JAPAN;
Tomohumi Takata, Ishikawa, JAPAN;

AssignmentFor Published Patent Application
MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD, OSAKA, JAPAN

Powerof Attorney: The patent practitioners associated with Customer Number 52989

Domestic Priority data as claimed by applicant
This application is a 371 of PCT/JP2007/055695 03/20/2007

Foreign Applications
JAPAN 2006-076995 03/20/2006

If Required, Foreign Filing License Granted: 03/09/2009

The country code and numberof your priority application, to be used for filing abroad under the Paris Convention,
is US 12/293,530

Projected Publication Date: 06/25/2009

Non-Publication Request: No

Early Publication Request: No
page 1 of 3
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Title

RADIO COMMUNICATION MOBILE STATION APPARATUS AND RADIO COMMUNICATION
METHOD

Preliminary Class

370

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

Applicants also are advisedthat in the caseof 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. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance 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:/Awww.stopfakes.gov. Part of a Department of Commerceinitiative,
this website includes self-help "toolkits" giving innovators guidance on howto protectintellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Governmenthotline at 1-866-999-HALT (1-866-999-4158).

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

The grant of a license does notin any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsContral, Departmentof
Treasury (81 CFR Parts 500+) and the Departmentof Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOTappearon this form. Applicant maystill petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from 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 mayforeign file the application pursuant to 37 CFR 5.15(b).

page 3 of 3
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Unirep Stares PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE

i 3 Pp. tand Trademark Office
ONE FOR PATENTS
mginia 23313-1430
 

 
  
 

 

    "APPLICATION NUMBER FILING OR 371(C) DATE _L. FIRST NAMED APPLICANT ATTY. DOCKETNO/TITLE
12/293 ,530 09/18/2008 Daichi Imamura 009289-08201

CONFIRMATION NO. 2058

52989 PUBLICATION NOTICE

Dickinson Wright PLLC

James E. Ledbetter, Esq. ‘MNCaA
International Square
1875 Eye Street, N.W., Suite 1200
Washington, DC 20006

ML)967IMAM

Title: RADIO COMMUNICATION MOBILE STATION APPARATUS AND RADIO COMMUNICATION METHOD

Publication No.US-2009-0161650-A1

Publication Date:06/25/2009

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databasesvia the
Internet at www.uspto.gov. The direct link to access the publication is currently htto:/Awww.uspto.gov/pattt/.

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

In addition, information on the status of the application, including the mailing date of Office actions and the
dates of receipt of correspondencefiled in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gev using the public side of the Patent Application Information and
Retrieval (PAIR) system. The directlink to access this status information is currently http://pair.uspto.gov/. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

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

 

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

page 1 of 1
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Applicationof

Inventor: Daichi IMAMURA,et al. Art Unit 2473

Appin. No.:  12/293,530 Exr. K. Yao

Filed: September 18, 2008 Cont. No. 2058

For: RADIO COMMUNICATION MOBILE STATION APPARATUS AND

RADIO COMMUNICATION METHOD

INFORMATIONDISCLOSURE STATEMENT
 

Assistant Commissioner of Patents

Alexandria, VA 22131

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. Attached is a Chinese Office Action dated June

11, 2010, which issued in a corresponding Chinese Patent Application. References "3GPP

R4-060047" and "3GPP R1-060046" were previously cited in the Information Disclosure

Statement of September 18, 2008.

Thecited art not previouslylisted in an Information Disclosure Statementis listed in the

attached PTO-1449 for an indication of consideration by the examiner. Copies of any

references listed on the PTO-1449, besides U.S. patent documents, are submitted herewith.

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

anyrelevancy thereof to the presently claimed invention; see Beckman Instruments, Inc. v.

Chemtronics, Inc., 439 F.2d 1369, 1380, 165 USPQ 355, 364 (Sth Cir. 1970).
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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.

if any additional fee is due please charge it to Deposit Account 04-1061.

Respectfully submitted,

‘James Edward Ledbetter/

Date: September 9, 2010 James E. Ledbetter
Registration No. 28,732

JEL/sef

ATTORNEYDOCKET NO. 009289-08201

Dickinson Wright PLLC
1875 Eye Street, N.W., Suite 1200
Washington, D.C. 20006
Telephone: 202.457.0160
Fax: 202.659.1559

DC 9289-8204 159938

nw
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SUBSTITUTE FOR FORM PTO-1449 | ATTY. DOCKET NO. SERIAL NO.
US. Department of Commerce Patent and Trademark Office | 009289-08201 12/293,530

INFORMATION DISCLOSURE
APPLICANT

STATEMENT BY APPLICANT ——— Daichi IMAMURA,etal.

(Use several sheets if necessary) FILING DATE SROUP
ee__. September18, 2008 2473
 

U.S.PATENT DOCUMENTS
   

EXAMIN
ER DOCUMENT NUMBER DATE

| DISCUSSED AND CITED iN SPEC?j

INITIAL |t
NAME. CORRESPONDENT finsert page and fne number where cited}

2002/0041578 | 04/2002|Kim ”

 

eea

FOREIGN PATENT DOCUMENTS

rsrs
DOCUMENT NUMBER DATE COUNTRY CORRESPONDENT TRANSLATION?|OISCUSSED AND CITEG IN SPEC?

3 {insert page and line number
where ciled)

 

1381107 41/2002|CN US 2002/0041578 Abstract

——_|—
ee oe oe

SatREET

 
 

 
OTHER DOCUMENTS(Including Author, Title, Date, Pertinent Pages, Etc.)

i Chinese Office Action dated June 71, 2010.

DISCUSSES AND CITED IN SPECT

3 GPP TSG RAN1#44, "RACH Design for EUTRA," February 2006, R1-060387,

| pp 25-37. oe i
  

  

 

EXAMINER: Initial if citation is considered, drawline through citation if not in confarmance and not considered. include
copy of this form with next communication to applicant.  
   

DC 9285-8201 169943 (Form PTO-1449 [6-4]}
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graphic data Page | of | espacenet

Method for selecting RACH in CDMA mobile communication system

Publication number: CN1381107 (A) Also published as:

Publication date: 2002-11-20 =) CN1157872 (C)
Inventor(s): KYOU-WOONGKIM [KR] CHANG-HO! KOO iKR] + 2) WO0193462 {At}
Applicant(s): SAMSUNG ELECTRONICS CO LTD [KR] + eal US2002041578 (At)
Classification: baal US7061890 (B2)
- international: H04.413/04; HO4W/74/08; H04J13/02; HO4W74/00; GPC1- = KR20010110188 {A}

7): HO4B7/26

~ European: HO4Q7/S38C2U; HO4AW74/08F: HO4AW74/08F2 more >>
Application number: CN20018001560 20010602

Priority number(s}: KR20000030487 20000602; KR20000034609 20000622;
KR20000038083 20000704

Abstract not available for CN 1381107 (A)
Abstract of corresponding document: WO 0193462 (A4}
A method seleciing a RACH comprises determining
an access service class (ASC) associated with a
unique access class of a user equipment (UE) by
analyzing a radio resource control (RRC) message
received from a UTRAN {UMTS (Universal Mobile
Telecommunication System) Terrestrial Radio
Access Network}; receiving mapping information
from the UTRAN; analyzing ASCs and scrambling
codes to be used for available RACHs associated
with each of the ASCs based on the received

mapping information; mapping the analyzed
scrambling codes to scrambling code groups
associated with the ASCs; selecting a scrambling
code group associated with the determined ASC;
and selecting one of the scrambling codes using a
total number of the scrambling codes mapped to the
selected scrambling code group and a unique
identifier of the UE,

PENCENDnigSang9inlinenla,

SLART—_
d
a

at
 Sincaavoreaesap

 
 :4 Ph eee me eCace‘2D £ ~ eae

E aei

“SpescsagunestsinanNaiATSDR

aa

co raphe Lt 
 

Data supplied from the espacernet database — Worldwide

hitp://v3 .espacenet.com/publicationDetails/biblio?DB=EPODOC&adjacent=trued&locale... 9/1/2010
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[19] $4)RIARAP [51] Int. cl’
HO4B 7/26
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ahi 614 UTRANCUMTS(GS/f] 4% 26 812 AL)HA Wis FP) IB)
a} CDMA4DSL)MIE RAPA URPREAKDHS PRER
HL 12) {2 JH (RACH)Ah HA, UAH LIS FF HMR:

42 KKSeS BIA UTRAN KBE UE. KPWRB BA SM

7% |) 43 (RACH)A8 KAO SH, Fe

B UECGH FIRS)ME PDaA PREPh, BPAS UE AME

UE 8)— ARIALOERI ERPHOTA EKoA »

2. RARABRRIL TRH SA, AP. VE PROPKBLARARLE

By OE — AR IR TER VARSGhPTARRAELF .

3. RERALRKR LHRH AR, HP. VERN WHABAARTAS

Bey HE — AIR FEAaGh REAM UTRAN 4 ik 15 4oePT AE9

RRO AERA ERO H.

4. RERABRRK 3 HFROAK, AP, PRRARE VE MKABM

oY

5. RERNRK SARAH, HP, SPHRABRAY VE. CAE

PRAUL BRR AR AR HY AE

6. —APIRIEM ALI PE (RACH)HFK, BIE FUMPR:

M. UTRAN(UMTS(38B42 Aeewid 13] FA 26)3 RACHAwe BR. FoePIA RACH AME BME) BR PEMA RACH .

Hx; Fe

A ATAA RACH SRFPASUE) MH E—-*mRA. A RACH &

— 6 aE Wo Has.

7. RMA RR OMRMAR, RP, HweHwea VE He

— FR IRPRA RACH © RATES RRARLS.

8. RHERARK ORRHAA, HE, HwpRB AA VUE HE

—ARIR ARYA RACH 4 SAM EAN UTRAN Rik 45 ERATE RRS

FeBTSLOT

9. RERARK § RMR, AP, HPRERARE VE HRABM
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2 at PaMM UTRAN(UMTS(C8 4 43Oe AR)ER WIFE Be)

ee) Be ERE(RRO),ASA PIESUE)EidPRK
A iG AR H ZEBI(ASC);

A. UTRAN #24 ASC & PRACH 2HR SS(e BH. Fete

BRATS EB . 24, ASC Fe RAT SBS ASC HK A 3A RACH 4 ithe ;
FOP AT 89 Do HAG wR ABI] 5 ASC 70 ROA 89 Do dhag oH ,

246 4% 5 PTHBG ASC AR A ao ded.ab dn, Fo

AY Fl a BR Se Bl] PF ae do 34, 2G oH 84 Ao dah ey Bese UE MERI.

HaakaZo

12. REMARK UL FROBK, HE, HwwweshA VE

Ee — AR IR FP ME AAAG 4) OB ATAES RAT RE LOA SE

13. PBRNRKR 1 ROSH, HP, Meomesa VUE

EAR IR FE MEADoAGRRR EAM UTRAN 3K 4 44 SE AP AE OO YB4 09

BEAK AT SLAGARE

14. RHBRARKR IG MHRHTA, RP, SPAREVE HKAR

Fi 58

1S. RBRANRRBATROAA, AY, HTHRARBRSAY UE, fee

2 RT BAR BAR OD Hh

16. FARA RKR UN RRMA, HP, BAFSHT ASC MRAN

FF) RACH 89 2edi4§eyRA0. He A RACH 695+ 3}

Fo tk RR 5)EH

17. 4p4. &@L46 UTRAN(UMTS(i8 1 3) 213 A)HAR OY

589 COMA(4S > & 3b)4$ HIE RP A UEC PRS)MEDPK

4$04kAs, Fose HLA H RACH(M Mis1an HK A OoSRaa

UTRAN RKBPKDSUEOFARA, HPAPR.

wR UTRAN RabE DS UE MRR, AERA. ARIS48otea
MXeEOS LAZAR:
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AGB SLAB HAUS AP He AEM PLAS 11S 3 9 HK

RRR

1. 32 88 Aik

RRABR CDMA(AS & & RE )AS HIE ARP ERDRARAR

ay Be BGPLAS1S(RACH)HF »

2. TAKARA

Mie AAS LILO MRARR, SREBSABRE, ABD

HisRF 09 AS GS A. ULARAEALR A RRBMAIEA

Gu" RRBAMEARMR AA CDMA HA, HEPATHBRELE

BNR AEMY EARPRRR. AR, WMAIAER

GARAKA UMTSGA RHBAK). BATHERELRABG MITE

AAP RRO). AREARRSUARESRSHSMRARMNKN. HAH

WARibis AAW UMTS & W-CDMA(# 4 CDMA) 5038 12 AG

4% JE Ra Huis42 3A (RACH) Fe & A] >248 SA (CPCH)1¢ 4 LAFHBAM EH.

BF W-CDMA1S AAO LGBOAN, SA PRSUE; RH

F CDMA ~- 2000 AH? HB AS)AAS UTRAN(UMTS 22RA DF PR

%; XH CDMA — 2000 AAP 69 Rablinea SN. UR iF] RACH

fei@. £4/R RACH MH BRRRBP, UE MAM RACH 8975ARIDRK

BAR, RAS, — BRMRikaRASH HAACKOAUES, BR

Kae. ARMA. WEA RACH BEY WN UB REHM BT

ke.

AT 4h UE 124673 F] RACH, 24% UTRAN Node(¥ &)-B % UTRAN

Mitr ietsidem e+ RPAH PRACH(H RACH) AMEBRR
RPMEeS VE.bDRPMEAt VUE AT BleLK UTRAN ARH

PRACH A#1E RAE. —BBLS PRACH AMIE RAE. 47 BA RACH

ERK7S UE obmat 4SELOY PRACH AAP RAE PHM

Aadk 2—. MAHL AS RACH 4h2—# UE 0 RRC(AAR YB FRE)
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KPa. BER TARE ARH OR, BEA MACHA EMA PR

fF. BS, DMMB MEBRAT RACH HAHA, APAARHHRE A

FA3)pee»

Kae) UMTS ROA T PRACH AAT BIA ENR, BAR ER

443K UE tof2b2e RACH) PP. UE 2AFAM PRACH AREY

woth. Asp, RAY UMTS MAAA RAGDWPREAT RACH

HpewABy AR. Ask. F VUE BEM— RACH HBR, RACH RAS

iPRBSho, BR VUE MEE F RACH HEH RERDAEI.

Hob, MRM RI] is el RA, MSR UE HBL

KPA PIR

Ab, ARMM -S+ AO ERR—HIat RACH HAAR ES Bie Al

Al, 4# E—aES UE 89M ALIF PTS SE(RACH)2 KIA BD AP RKB

ay FH o

RRMA -PAH ERAHN —-> R PERMA RACH 3494

Wa 3p8|RP AG UE, 1% RACH 7H BORAB RO RACH MUBPR

Bik.

ARWOAZ-S+ OHARA -HMRICA-—-> R PIE RACH 44

apRHRPO UB. 1 UE SE BEF Bl eS F1h weEKBR

RACH 387%.

RRA H- PRA HRRE-HUMRRE VUE HFRS RAF DRE

69 1k HFSRIE RACH WHA, HRSH RACH MHBDMRAKAR

£6 UE 4 RACH FRA E -

RRAKHA-POHARE-PMHMAD RP HLSRRR MA

367) PRACH 2096.45 4 PE. $2 UE BK RACH AYGER EP RA GY

R89 RACH PALA E »

RRA A — AOo RRBIRIED RY UE 89 4% AR(persistence)

Bibspeas, PHARRRYAE.

ATRMRLGHPEEAH, RRWRET HH RACH HFK. BTK

ae: WtDPMPMA UTRAN BRKRHAAD ERE H(RROA SE ACH VE

Of 2 — 15 Je] EH RK A HIS PR BR BI(ASC); WK UTRAN BucHe &

RUE MM UTRAN ORAS> DAT ASC FRAT RES ASC F0R A HY
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28 7) RACH 8) 20dha8 » FOPaTaoAB RH BIS ASC RIK A8pethd

64% PRA ASC AK A 4 do hy Se, Fo All A OR RE BOB Bb hoIA 4 8G

Foaha OBFe UE HEAR. weAHABa—.

RAF, AT edetha ade UE 4B —RRAoyBRE

BPR RE SLOFH

me, HiepRe RA VE HERRERAHH BRAM

UTRAN ARMERAAM RAR ORP RTELOS.

met, FRE UE MR ARRAR. Fest TAMA UBD 44

3 RIK B RAR IK Og 1B

BF, WA RIRAIEB . -MIE RACH MFA EG] FH KREG)

MenSAH ASC PRAHA RACH Hake.

it FQ 1a) ak

WNESM AMRtePym, RAW LPH AM. HERR

RRR. AMAL.

Bl AREREARA LEY VENPRAHN AY,

A2ERRAREARMW BR —-KHPlO9 VUE OY RRC AP RH RACH Fo

ALAS 04 it 4209 LA;

ASH ELRAREARR RoFl Hy UE HY RRC A? iH PRACHAn

aA WY SE FLO TRLAZ B; Fe

A4ADRREARY LUSHHRAAA.

AR, 3 RAPS TER

FRARM AMRARV ORAS). Eto PHAR P, Habe RAT

Je Fo 4) Oh HR SAARepeat, AA, SMHE, ENBSCAAWMH

AFAR LEBER PAP.

RRARMR PP. BRBILM UTRAN 2iK% PRACH AH

42 28.0) UE(2 W-CDMA UE &%) #4 USIM(UMTS Jf? ID 2k), USIM

48 AF RGR UE 89 UE ID: #AARAB UE 475 FIRS RBASC). AF 4K

78 UE 4 UE ID FA 6246 IMSI(B IRB 4H GS ID). TMSI(6 4% AP OID).

IMS1]( Bis 43 7kG ID). Fe PMSI(D 2243 4 AP ID)

BlLkRTRBEARUSMWH VE NPABA. FRA 1, WHA 120

42. Hy FE 42H RR A UTRAN 4 PRACH AH BAR, HERBY
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PRACH AM BH BREE HEE, BP, RRC #110. PRACH AMIS

if B46HIE AT UTRAN 8 PRACH A04i.409 4 9h 0948.2. RRC A 110

dz FRAP RM UTRAN #43 PRACH AedhBO PHE, EEA)

RiR A 69 pode, HHAR CPHYRLSETUP_REQ /Ri840 PF 26 14 do HABA

Bi 264 FZ 120. WIZ 120 APT PRACH AULA Y RW BAGFh.

Ke. ferRY AW PABA HORE UTRAN- CHEM, MRRCAZ 110

(heedIE 120 % CPHYRL_ SETUPREQ Bib déAXPS
ho Sh b4932 A 120 RE IGE CPHYRLSETUPREQ ié P & deihab le
BERAR, FAA MEApetRSRIBAG OS

do LPPIE, RRC A 110 FAI ASC 12 BF UTRAN 4240 PRACH

BBS Bide) BR PIE PRACH WIA Z—. BHEH. RRC A 110

PR -UTRAN 224589 PRACH #412 BRIESEH PRACH Miia, Ae»

Mit CPHYRL SETUPREO i8deh #249 PRACH 204k4913 BARHh
F120.

A2LRTRERAWR—RE UE OH RRC EP 23% PRACH MoH

AAAI AL 2 ApH BR — Kael 4sHe RA UTRAN 424249 RPACH 4A
22H BRERA He, RGF APmeiBAA AR

2] UTRANto2hb#. A3 EK TREAAM SZ KMS A VE H RRC & 110

+ 2é4e PRACH PHBH NH. A4 LRT REARY RMHRAR

F BRR xtSel do rhe ood ak. UTRAN MRP BEM ARS R

CAR & a9 -) BR PIE PRACH 20404509 +44) PRACH ABE BAR, VA

APHEFRP OO UE PT eikie PRACH Aeit4h. Awe, UTRAN 18/4 T te

FRIBMRBRNM EAE.

—* 1   
 
 

RMfo3) 
 

Need|Multi

PRACH ARES /maxPRACH
PRACHinfo

BM LR I, “Multi? 44322 PRACH A #12 S34. PRACHinfo({2.SRR. HMRI, SA maxPRACH 44 PRACH info 2 PRACH *
Ais Bi RP. Bob, “MP” 4BeS RTE MI Fe “Need” 220 ZUBH.

72M UTRAN 43465 PRACH AYL{E BiH BAERUTRAN LARS

 
 
  

 

 PRACHinfo(#l + RACH)
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SRPOeS UE. AR. -—BH#KE) UTRAN 444 PRACH ABH

&,> UE 4A2 Pp Reh, AM PRACH RRMA.

SLAM, ZA 2 PRYOR 20. VE OBR 120 Aes kt

dK RE UTRAN & PRACH AME EAR. Re, WEA 120 HH

PRACH A142 BH BRE RRCARMUOWLA.

— 34163] PRACH ASi2 BHR. RRC A 110 RATA 2 ROR

212- WR 212. RRC ZB WO PABA 120 RAY PRACH AME BH

&, BTR we BPEPRACH 4974.45 99 % 2k (maxPRACH). @4
maxPRACH 2PRACH info &@# PRACH ASBARS. dette

maxPRACH 7% # & NPRACH(PRACH % 424). 3L4, 4 HE 214. RRC

A 110 ARGS 72 #49 N_PRACH 4° UE ID(2P TMSI. IMEI~ IMSE & PMSI3%

4E-4¢ PRACH 48 7 89 2040.45. B4# 9 PRACH FRM PAUSE:

PRACH,,=IMSI%NPRACH00eres: QQ)

fF ACQ)P> PRACH,, RRA PRACH AAA aj aee . to F ACLAT

>» PRACH,, & IMSI RYAN_PRACH PEM RRAE, BP. ME RR

w(K IPR I24). BSA) P> IMSIMG VED H—-+AFT.

fi t2Bh XO)A PRACH 1%244523, RRC ZB 110 fePpwere

% &146 4 CPHY_RL_SETUPREQ Mid ?> #EAWEHA 120 RHA

CPHY_RLSETUP_REQ Rie. ADR 216; MBA 120 RAPOAH,
ALG, QeATLAe. APR 218, WHA 120 MOHRikAS

Fo HR ALDARA PO Ole 0dGRW BA feEMEA

got). FB -REP. ATR) R PHS VE HB UTRAN HEY

_ PRACH #42 274 &b7e B1R A 49 PRACH. AARWOBZ KAW, eS UE HR RAM PRACH modish, + UR MESA UE MHee PRACH 2044.43 8? 8) PRACH mdhiaha2—. BREW, AARWOA
see) PY, APR —- RP UE HISRS(ASCHEIA PRACH 20

ahAR Dh, Wott PRACH tediah. Ak, UTRAN CHAP BBLS

PRACH 4448.2—a# RIK ASC Fo doited nzRAE. Atk, UE 7

UA4 PF 4§18 BEM UTRAN #3444. 5 E45 ASC MRAN PRACH mth

4528 P 24% PRACH wit}. AARUYN RARBGP, UE CMEABE

Et] sy RB — Adak ge. ARABI — Pikeshe, Hh VE SHARHBRNA

9
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PAAYE — ASC(IF PRS ABH). HH. UTRAN 23448 ASC 49 RRC

HO. Ute UE 2K A UTRAN 4 RRC i BfhE ASC.

EMS T RRMAG, VE MwFREEES PRACH fo
ThAB

FA2 £2Tb UTRAN 42469 . 1% UE £46 724% ASC 24 PRACH fe

47S 95 7 EME PRACH UR 4412 Bo

 

 

KR 2

BB 70/92Z AB Need | Multi|#403) 9
FPSHRB MP /1 28
> 38] PRACH #46 #3]|MP Integer(0..maxPRACH)
>ié PRACH SRE) |MP |__|Integer(0..maxPRACH)

FReRA 2 fe RITRRBWAR. VEY RRCA OAR

310kA 2 PR MRA ES Be PRACH A415. BS ASC Fe PRACH %)

BRAME B4e PRACH ARE EE AMBE 120 LA UTRAN EK. RERE

te RRC & 110 8

iHE 310 HIUL BI LS ASC f PRACH MRHBRZE, APR 312,

RRC A 110 WeeeRABP OAT ASC. ASC 2# A744 PRACH2

44.73 185 PHAGE B. RRC AB 110 BARBRABPMN THE

dodAR 289 PRACH Arde eo dee. EPRPppA PRACH 20975

ao Sakeit KR 2 PRY “REA PRACH 444 %5)” fF “38 PRACH AR

Kal" AY.

FH 314, RRC A 110 MRRPWHW ASC AK PRACH MiG A,

REHEATSSH PRACH Wil, HRA. lie, WA DPR,

RikEB SS ASC ASCH#HI-ASC#8, BA, RHATAAGA 4RY

7).A 4a, 5 ASC ASC#1-ASC#8 KRAA—RM 8 + PRACH

go. RB. BReH 8 4S PRACH #189 PRACH 2044.45 38 ig “38 A] PRACH

Spas #5)" fo “32 PRACH PREG”? MR. BRR, B—- PRACH Ao

4.43 #869 PRACH stheA “SER PRACH FHKRI? HRM A—

204k7R 4 TER PRACH BRE” HRY RE—SPKL. BF

% — PRACH #04643 4459 PRACH JetiBeT AA Ao— PRACH 20

3h73 28.69 3E Fl PRACH 20445 PP HAA A RAS.

£0
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Flat, #2 RET ASC RPA ShASCHI-ASCHS HHIF. HEA

PRACH#48 & 4] Fe“ 38 A] PRACH ARR 45) "RRD18 ASC PRACH

WathAR A) #3). WREST, UTRAN We1 Fl 8 4 FahaLASC MM. RG

7H “364] PRACH #46835)" fF “38R) PRACH PRA". weeS

“- ASC #2149 2044.48 18 076 UE. Atk, UE TRERCRA ASC, a

A) de KB Z—

42ST & PRACH Ad45 4B(ASC $2)KA WIEN PRACH Wie
%, RRC A 110 345 AaUE 8 ASC WK AS) PRACH dodiad fo.

4hTae UE RA ASCH2, A stbitkd PRACH toiaH Hol F

5T 25246 UE 4 PRACH schGat, 79316. RRC B 110 RH

#24209 PRACH AAS, M UE HBA PREM HBA. RG,

PR 318. RRC BNO AAMMH RMA RAH EWR. HPPRM 316

fo 318 RBA BARAIMRHR-KRMO MAM AAR, Ast, KH

IRmise. He, AVR 316 fF 318 P, UE FEM UTRAN RHE

438 FL PRACH ao4i7§ PF. MEMAT PETAR PRACH HBBWRK

EZ PRACHAe dh A8 .

FR 3 ER TMHRA 2RH PRACH RAG RABAR 1 ARH

PRACH Ais & PRA EIULG PRACH ARE EHF.

3

 
 

 

 

Need|Multi

1.<maxPRACH)>
 KAAS 

 
 
 

 PRACH # i428 & MP

> PRACHInfo MP
> PRACH Mapping Info | OP

#3 FP, “OP” HHL TRH “MP? HH SRHEYH. HH. A

#37. “>PRACH Mapping(sR 4) Info”R22 PRO, FORT «>

PRACH Mapping Info” 29+HREGEASFATA IM RHEE.

EARABERAIAAKLALOWLP. UR BR RteFtwd PRACH

noikAR . Hy, UE HM UTRAN 2254 RRC MBB EY ASC. WLS,

— BUS] R 3 PRA PRACH AMES. VUE HAA ASC. #2 PRACH

ASAE BO “IER PRACH 436% 4)” fo “369 PRACH AREA" HMR

SR. BH TRHRZA, VE RESARAR HCH ASC, BHERHAP

 
  

 

PRACH Info F RACH) _
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PRACH #023 osetT—+}. AMET PRACH mijZ Se, UE MR

Hi, ¥ BY %& PRACH 2040.45 20% PRACH 24i.45 49} 2k NPRACH SAT EX

(1). FAs4 PRACH dhAh Ss. Ai2e T B1EA PRACH WHALE,

RRC & 110 @HA RASA CPHYRL SETUP_REQ RiB YP. seBweKy

SHRAVILA 120. RG,BZA 120 4] MFdothzh S41 PRACH

HR, PRB RAM RAPHY Re ww, HRY RARE RIG

UTRAN»

ASC 48 UTRAN 3K Bl UE YAR FEAAG 4 HodS ZARATS

4AAaa1 BAGEMSE AWE. WLI. PRACH AME BARI ES
Aj #3 PPR) PRACH BRA&. Fe PRACH RAE2ark 2 PR aR AB AE

We. EA-PhKBMSP, UTRAN TuteR 2 ARH PRACH RATE BRK
34 BR GK VUE WH) PRACH 33k18 &. PRACH 93k12.& ZIRE ASC RRA

E25 FAG O18 AOE MAR ICH IBIR, LMT OLIEHO Ok
48.2 R23K 2) UTRAN> IRA RA AAP. UE BAAHOR, BTR

ST RIKP KE BAH BRAG RESSH.

Le: RE MAAS AA, sede BRM UE (RAH PRACH Aegiag ay

KER BGMPfwR. HTLGBLHRBRIA-KHH, ALMA

BEY FP AG FE BEHE

1. BARB

A J #3. UE & UTRAN 214 PRACH, sbZS PRACH HR, Braz

LATER Fo By HB abARIC . eAHORAa RA A RACH - UE #4 9) if it RRC

ARBRE. TEATRAGAAO. HAHRHR

AVEMIRA. RE, REP UE MHRRARRLAMI ESHER, FE

ALAR BE Bk # S(SIB FSF 4B

UTRAN 4 PRACH AisB-RREASH RAMA PRACH ARRAS

A, AMARTH RBH PRACH. FR 4 ERT A UTRAN Rik 8) UE VA

SAAB — HHBRK.

 

[eam[Ne Malti | Xe 3Ai WAR Fy HG]aS>3£ 1 PRACH #4 &4] MP Integer(O..maxPR | Al PRACH 6 4
ACHcount) 3%,58 64 FEI #3] |
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 > 38 Fl PRACH 2 & € 4] Integer(O..maxPR|ié M-F PRACH 1to
| ACHcount) BAGOSRE DN

Ak, S4C¢ALAZSPHARE Bek, SRAE PRACH FREE
ZT PRACH #:#@, RRC A 110MiteRPRACH 28(ASC), Awe
HAS ALE B11 HY PRACH. RRC & 110 Ait feeRN
CPHY_RL_ SETUP_REQ Bid ?. 7O FT65 AeA RMA WWE 120. eA

SPAR. wR UE Hayee 62°, MARRC AIO RMAASA PRACH #

#2 #49 PRACH PRACH#a-PRACH#n # 147% 24% A] 69 PRACH. +e LSt

#, wR PRACH 472 € PRACH H*2%X# NPRACH, A, #1AH

PRACH £5 ££ ¥AX)KH.

2. BEE HE

UE igh) ARMS ERM UTRAN 4242] UE HHRRAE OY.

ot 28 89 MEK 3] d& UE it RACH iF] UTRAN HABA. Ash, AHA

44 22EH) PRACH WMHBHPRPRH, BYPURABAF—-TDERS HY

UE FS9ieRa. REEL, AAe HEA we thAES

afeMEsehA HARLEM, YARRA ABR HY VE ZA

PRACH # RRA, Mim PIER RMR. BE, KRARIKH UE ZH

9 oP RLHG io J. 5) Az PLRB, BRP RRRRARE

UE %& RACH (22Rik. ATRRMPLAYAER, TARTHRU

ah

BA, ABDRIERABYKBMEI] . HM PET

vAwhat UTRAN UE Fi. A 4 PRO RRC AER. Bop, LM

d0.49 EBS POLAR SH) RAAT LARA TE BG AR 3 PT RY" PRACH

System Info” Pf. d¢@ LAT. ALBWWELA RGM RAMAYIAS

Laz Mme hie, GM, PALERmew hem. FAQLAT
ae AR ae BeETE OY PILAB.

PRACH#=IMSI%LN/K] 000 (2)

HERQ?, N RA maxPRACH, # K APRRBHK, CTA

RASAS SKRARSRAN, TRIS WM RRCWAAAAT FAQ)

maze. we, YK ARREARS H., LMwOTR 5 HFRPBRRER

aH ATE EO RRC BH IEE BL).
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HARA 1 Z 8|Integer(1..8) 83RRA BRB OL P
 

 > 4 eos&
 
 

&) By ASaER
AF PRACH Jodk.ab 4h

Ae

wR SAR, PRRFH 1 BS. wmRRNMEA 1, VE RPUARBS

maxPRACH —#%2$ HAR, Kim, HSBpRB. Pee RRA

Re]. 42, wRPMER 8. VE RTAMERY 1 HaeRRS 2 Pho

ULAR P AE — HSoda, EAE OP AIRBt PRACH 84973 Fh

3. BOK BH

EPROP, PAMELA MAC AP, MLAH RRC AP

4TH

MAC BUA RRCA PHB PFAG)HEHREE, RAMHEKHRS

AE 2474 EE GK

PiePED eee (3)
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EFFICIENT SIGNALING OVER ACCESS CHANNEL

CROSS-REFERENCE TO RELATED APPLICATION

This application claims prionty to U.S. Provisional Patent Application Serial

No. 66/590,113, filed July 21, 2004, which is incorporated herein by reference in its

entirety.

BACKGROUND

Field

The invention relates generally to wireless communications, and more

specifically to data transmission in a multiple access wireless communication system.

Background

An access channel is used on the reverse link by an access terminal for initial

contact with an access point. The access terminal mayinitiate an access attempt in order

to request dedicated channels, to register, or to perform a handoff, etc. Before initiating

an access attempt, the access terminal receives information from the downlink channel

in order to determine the strongest signal strength from nearby access points and acquire

downlink timing. The access terminal is then able to decode the information transmitted

by the given access point on a broadcast channel regarding choice of parameters

governing the access terminal’s access attempt.

In some wireless communication systems, an access channel refers both to a

probe and message being rendered. In other wireless communication systems, the

access channel refers to the probe only. Once the probe is acknowledged, a message

governing the access terminal’s access attempt is transmitted,

In an orthogonal frequency division multiple access (OFDMA) system, an

access terminal typically separates the access transmission to be transmitted on the

access channel into parts, a preamble transmission and a payload transmission. To

prevent intra-cell interference due to lack of fine timing on the reverse link during the

access preamble transmission, a CDM-based preamble transmission may be time-

division-multiplexed with the rest of the transmissions(i.e., traffic, control, and access

payload). To access the system, the access terminal then randomly selects one PN
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jo007}

[0008}

(0009}

sequence out of a group of PN sequences and sendsit as its preamble during the access

slot.

The access point searches for any preambles (i.e., all possible PN sequences)

that may have been transmitted during the access slot. Access preamble transmission

performance is measured in terms of collision probability, misdetection probability and

false alarm probability. Collision probability refers to the probability that a particular

pseudo-random (PN} sequence is chosen by more than one access terminal as its

preamble in the same access slot. This probability is inversely proportional to the

number of preamble sequences available. Misdetection probability refers to the

probability that a transmitted PN sequence is not detected by the base station, False

alarm probability refers to the probability that an access point erroneously declared that

a preamble has been transmitted while no preamble is actually transmitied. This

probability increases with the number of preambles available.

The access point then transmits an acknowledgment for each of the preambles

detected. The acknowledgement message may include a PN sequence detected, timing

offset correction, and index of the channel for access payload transmission, Access

terminal terminals whose PN sequence is acknowledged can then transmitthe respective

access payload using the assigned resource.

Because the access point has no prior knowledge of where the access terminal is

in the system (i.e. what its power requirements, buffer level, or quality of service may

be}, the acknowledgement message 1s broadcasted at a power level high enough such

that all access terminals in the given cell can decode the message. The broadcast

acknowledgement is inefficient as it requires a disproportionate amount of transmit
power and/or frequency bandwidth to close the ink. Thus, there is a need to more

efficiently send an acknowledgment message to access terminals in a given cell,

SUMMARY

Embodiments of the invention minimize use of a broadcast acknowledgement

channel during its preamble transmission. Embodiments of the invention further

addresses how information regarding forward link channel quality can be efficiently

signaled over the access channel during access prearnble transmission,

In one embodiment, an apparatus and method for transmitting an indicator of

channel quality minimizing the use of a broadcast channcl is described. A metric of
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{0019}

[0011}

{0012}

{0013}

3

forward link geometry of observed transmission signals is determined. An indicator of

channel quality value is determined as a function of the observed transmission signals.

An access sequence is selected, randomly, from one group of a plurality of groups of

access sequences, wherein each of the plurality of groups of access sequences

correspond to different ranges of channel quality values.

The metric of forward link geometry may be determined as a function of

observed pilot signals, noise, and/or traffic on data channels. The quantity of access

sequerices in the plurality of groups access sequences are distributed non-uniformly. In

an embodiment, the access sequences are distributed to reflect the distribution ofaccess

terminals about the access point. In another embodiment, the access sequences are

distributed in proportion to the numberof access terminals that need a given amount of

power needed to send an indicator of acknowledgment to the access terminal,

In another embodiment, a method ofpartitioning a plurality of access sequences,

is described. A probability distribution of a plurality of access terminals about an

access point is determined. The probability distribution is determined as a function of a

piurality of access terminals having CQI values within a predetermined ranges. Groups

of access sequences ate assigned in proportion to the probability distribution. Access

sequences can be reassigned as a function of a changein distribution of access terminals

about the access point.

In yet another embodiment, an apparatus and method of transmitting an

acknowledgement of a detected access sequence is described. An access sequence is

received. The access scquence can be looked-up in a look-up table, stored in memory,

to determine at least one attribute of the given access terminal (as a function ofthe

access sequence). The attribute can be information such as a channel quality indicator,

a buffer level and a quality of service mdicator. Information is then transmitted to the

access terminal, where the information is commensurate and consistent with the

attribute. Information transmitted may include an indicator of acknowledgment. The

indicator of acknowledgment may be transmitted over a shared signalling channel
(SSCH).

Various aspects and embodiments of the invention are described in further detail

below.
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BRIEF DESCRIPTION OF THE DRAWINGS

The features and nature of the present invention will become more apparent

from the detailed description set forth below when taken in conjunction with the

drawings in which like reference characters identify correspondingly throughout and

wherein:

FIG. 1 illustrates a block diagram of a transmitter and a receiver;

FIG. 2 uUlustrates the access probe structure and the access probe sequence;

FIG. 3 ilbustrates a traditional call flow between an access terminal and an access

point;

FIG. 4 illustrates an embodiment of the invention that avoids the use of the

broadcast acknowledgement;

FIG.5 illustrates a cell partitioned using uniform spacing;

FIG. 6 illustrates a diagram showing weighted partitioning based on quantized

COQIvalues;

FIG. 7 illustrates a table stored in memory that partitions the group of access

sequences into sub-groups of access sequences based on a variety of factors; and

FIG.8 illustrates a process for dynamically allocating access sequences.

DETAILED DESCRIPTION

The word “exemplary” is used herein to mean “serving as an example, mstance,

or illustration.” Any embodiment or design described herein as “exemplary” is not

necessarily to be construed as preferred or advantageous over other embodiments or

designs,

The techmiques described herein for using multiple modulation schemes for a

single packet may be used for various communication systems such as an Orthogonal

Frequency Division Multiple Access (OFDMA) system, a Code Division Multiple

Access (CDMA) system, a Time Division Multiple Access (TDMA) system, a

Frequency Division Multiple Access (FDMA) system, an orthogonal frequency division

multiplexing (OFDM)-based system, a single-input single-output (SISO} system, a

multiple-input multiple-output (MEMO) system, and so on. These techniques may be

used for systems that utilize incremental redundancy (IR) and systems that do notutilize

IR (e.g., systems that simply repeats data).
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Embodiments of the invention avoid use of a broadcast acknowledgement

channel by having the access terminals indicate a parameter, such as forward link

channel quality (i.c., CQ), buffer level requirements, quality of service requirements,

etc., during its preamble transmission. By having the access terminals indicate forward

link channel quality, the access point can transmit each acknowledgment on a channel

using an appropriate amount of power for a given access terminal or group of access
terminals. In the case of the acknowledgment message being transmitted to a group of

access terminals, an acknowledgment message is sent to multiple access termmals who

have indicated the same or similar CQE values (within a range). Embodiments of the

invention further address how CQI can be efficiently signaled over the access channel

during access preamble transmission.

An “access terminal” refers to a device providing voice and/or data connectivity

to auser. An access terminal may be connected to a computing device such as a laptop

computer or desktop computer, or it may be a self contained device such as a personal

digital assistant. An access terminal can also be called a subscriber station, subscriber

unit, mobile station, wireless device, mobile, remote station, remote terminal, user

terminal, user agent, or user equipment. A subscriber station may be a cellular

telephone, PCS telephone, a cordless telephone, a Session Initiation Protocol (SIP}

phone, a wireless local loop (WLL) station, a personal digital assistant (PDA), a

handheld device having wireless connection capability, or other processing device

connected to a wireless modem,

An “access point” refers to a device in an access network that communicates

over the air-interface, through one or more sectors, with the access terminals or other

access points. The access point acts as a router between the access terminal and the rest

of the access network, which may include an IP network, by converting received air-

interface frames to IP packets. Access points also coordinate the management of

attributes for the air interface. An access point may be a base station, sectors of a base

station, and/or a combination of a base transceiver station (BTS) and a base station

controller (BSC).

FIG, | illustrates a block diagram of a transmitter 210 and a receiver 250 in a

wireless communication system 200. At transmitter 210, a TX data processor 220

receives data packets from a data source 212. TX data processor 220 processes (e.g.,

formats, encodes, partitions, interleaves, and modulates} each data packet in accordance
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[0030]

with a mode selected for that packet and generates up to T blocks of data symbols for

the packet. The selected mode for each data packet may indicate (1) the packet size

(.e., the number of information bits for the packet) and (2) the particular combination of

code rate and modulation scheme to use for each data symbol block of that packet. A

controller 230 provides various controls to data source 212 and TX data processor 220

for each data packet based on the selected mode. TX data processor 220 provides a

stream of data symbol biocks(e.g., one block for each frame), where the blocks for each
packet may be interlaced with the blocks for one or more other packets,

A transmitter unit (TMTR) 222 receives the stream of data symbol blocks from

TX data processor 220 and generates a modulated signal. Transmitter unit 222

multiplexes in pilot symbols with the data symbols (¢.g., using time, frequency, and/or

code division multiplexing) and obtains a stream of transmit symbols. Each transmit

symbol may be a data symbol, a pilot symbol, or a nuil symbol! having a signal value of

zero. Transmitter unit 222 may perform OFDM modulation if OFDM is used by the

system. Transmitter unit 222 generates a stream of time-domain samples and further

conditions (e.g., converts to analog, frequency upconverts, filters, and amplifies) the

sample stream to generate the modulated signal. The modulated signal is then

transmitted from an antenna 224 and via a communication channel to receiver 250.

At receiver 250, the transmitted signal is received by an antenna 252, and the

received signal is provided to a receiver unit (RCVR)} 254. Receiver unit 254

conditions, digitizes, and pre-processes (e.g, OFDM demodulates) the received signal

to obtain received data symbois and received pilot symbols. Receiver unit 254 provides

the receiveddata symbols to a detector 256 and the received pilot symbols to a channel

estimator 258. Channel estimator 258 processes the received pilot symbols and

provides channel estimates (e.g., channel gain estimates and SINR estimates) for the

communication channel. Detector 256 performs detection on the received data symbols

with the channel estimates and provides detected data symbols to an RX data processor

260. The detected data symbols may be represented by log-likelihood ratios (LLRs) for

the code bits used to form the data symbols {as described below) or by other

representations. Whenever a new block ofdetected data symbols is obtained for a given

data packet, RX data processor 260 processes (e.g., deinterleaves and decodes) all

detected data symbols obtained for that packet and provides a decoded packet to a data
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sink 262. RX data processor 260 also checks the decoded packet and provides the

packet status, which indicates whether the packet is decoded correctly or in error,

A controller 270 receives the channel estimates from channel estimator 258 and

the packet status from RX data processor 260. Controller 270 selects a mode for the

next data packet to be transmitted to receiver 250 based on the channel estimates.

Controller 270 also assembles feedback information. The feedback information is

processed by a TX data processor 282, further conditioned by a transmitter unit 284, and

transmitted via antenna 252 to transmitter 210.

Al transmitter 210, the transmitted signal from receiver 250 is received by

antenna 224, conditioned by a receiver unit 242, and further processed by an RX data

processor 244 to recover the feedback information sent by receiver 250. Controller 230

obtains the received feedback mformation, uses the ACK/NAK. to contro] the IR

transmission of the packet being sent to receiver 250, and uses the selected mode to

process the next data packet to send to receiver 250. Controllers 230 and 270 direct the

operation at transmitter 210 and receiver 250, respectively. Memory units 232 and 272

provide storage for program codes and data used by controllers 230 and 270,

respectively.

FIG. 2 illustrates the access probe structure and the access probe sequence 200.

In FIG. 2, Ns probe sequences are shown, where each probe sequence has Np probes.
The media access contro] layer GMAC) protocol transmits access probes by instructing

the physical layer to transmit a probe. With the instruction, the access channel MAC

protocol provides the physical layer with a number of elements, including, but not

limited to, the power level, access sequence identification, pilot PN of the sector to

whichthe access probe is to be transmitted, a timing offset ficld and a control segment

field. Each probe in a sequence is transmitted at increasing power until the access

terminal receives an access grant. Transmission is aborted if the protocol received a

deactivate command, or if a maximam number of probes per sequence have been

transmitted. Prior to transmission of the first probe of all probe sequences, the access

terminal forms a persistence test which is used to contro] congestion on the access

channel.

FIG, 3 illustrates a traditional call flow between an access terminal and an access

point 300. Access terminal 304 randomly selects a preamble, or PN sequence, out of a

group of PN sequences and sends 308 the preamble during the access slot to the access
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point 312. Upon receipt, the access point 312 then transmits 316 an access grant,

including a broadcast acknowledgement, for each of the preambles detected. This

acknowledgement is a broadcasted acknowledgement transmitted at a high enough

power such that all of the access terminals in a given cell are able to decode the

broadcast acknowledgement. This is deemed necessary because the access point has no

prior knowledge where the access terminals are in the system, and thus “bas no
knowledge as to the power level necessary for the access terminal to decode the

broadcasted acknowledgement. On receipt of the accent grant 316, access terminal 304

sends 320 the payload as per the defined resources allocated in the access grant.

The broadcast acknowledgement transmission described above is relatively

inefficient as it requires a disproportionate amount of transmit power and/or frequency

bandwidth to close the link. FIG 4 iNustrates an embodiment 400 that avoids the use of

the broadcast acknowledgement. An access terminal observes 408 transmissions from

access points. In observing, the access terminal determines the power of transmissions

it receives. These observations typically involve determining forward link channel

quality from observed acquisition pilot signal transmissions or pilot transmissions as

part of a shared signalling channel (SSCH) channel.

The access terminal 404 then randomly selects a preamble, or access sequence,

out of a group of access sequences and sends the preamble 410 to the access pomit 412.

This preamble is transmitted along with some knowledge of forward link channel

quality (CQD. CQI information may be transmitted as within the preamble, or

appendedto it. In another embodiment, an access sequence is randomly chosenout of a

plurality of groups of access sequences, where each group of access sequences is

designated for a range of CQI values. For example, indications of forward link channel

quality may be observed pilot signal power. The observed pilot signal power may be

quantized to CQ] values based on a predetermined set of values. Thus, a given range of

received pilot signal power may correspond to a given CQI value. Accordingly, the

access point 412 may determine the CQI of a given access terminal by virtue of the

access sequence chosen bythe access terminal.
Because the access terminal sends an indicator of forward link channel quality

during its initial access attempt with the access point 412, the access point 412 has the

knowledge needed to transmit 416 each acknowledgement on a channel using an

appropriate amount of power for the designated access terminal 404. In an
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embodiment, the acknowledgment message may be sent to a group of access terminals

having the same or similar CQI values. This may be through use of the SSCH. Thus,

based on the power level needed for the access terminal to successfully receive the

transmission, the access point sends the acknowledgemeni message in the appropriate

section of the SSCH message.

In addition to CQI information, the access terminal may send other information

of interest to the access point during the initial access phase. For example, the access

terminal may send a buffer level indicator, indicating the amount of data the access

terminal intends ta send to the access point. With such knowledge, the access point is

able to appropriately dimension initial resource assignments.

The access terminal may also send information regarding priority groups or

- quality of service. This information may be used to prioritize access terminals in the

event of limited access point capabthty or system overload.

Upon receipt of the access grant message by the access terminal, the access

terminal 404 sends 420 payload as per the resources defined in the access grant

message. By receiving additional information during the initial access phase, the access

pomt will be able to take advantage of knowing the CQI, buffer level and quality of
service information as part of the access grant message,

FIG. 5 illustrates. a cell 500 partitioned using uniform spacing. The cell is

divided into a number of regions R, wherein each region is defined by having a

probability of abserved metrics within a given range. In an embodiment, observations

of forward link geometry are used. For example, metries such as C/J, where C is the

received pilot power and I is the observed noise, may be used. Also, C/(C+I) may be

used. In other words, some measure that utilizes observed signal power and noise is

used. These observed metrics correspond to given CQI values, or value ranges, which

thus define the region. For example, Region RX; defines a Region having CQI values

corresponding to power and/or noise levels greater than P;. Region Ro defines a region

having CQI values corresponding to power and/or noise levels such that Pz > R2 > Pr.

Similarly, Region R; defines a Region having CQ] values corresponding to power

and/or noise levels such that P3 > R; > P2, and so on. Region Ry; has COT values

corresponding to power and/or noise levels such that they fall in the range of P, > R y.;

> P,. Similarly, Region Ry has CQI values corresponding to power and/or noise levels

observed < P,.
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Theoretically, by choosing to transmit one of N possible preamble sequences, up

to log2(N) bits of information may be conveyed. For example, when W = 1024, as many

as log2(1024) = 10 bits may be conveyed. Thus, by choosing which preamble sequence

to transmit, it is possible for user dependent information to be embedded as part of the

preamble transmission.

A commonly used technique is to partition then N preamble sequences into

distinct sets, labeled {1,2,--,A4}To signal one of logo(A4) possibilities (i.e., log2(M) bits),

a sequence in an appropriate set is chosen and transmitted. For instance, to signal

message index kE{1,2,, M}, a sequence in the &” set is (randomly) chosen and

transmitted. Assuming correct detection at the receiver, the transmitted information(i.e.,

the log,(4d} -bit message) can be obtained based on the index ofthe set that the received

sequence belongsto.

In a uniform partitioning strategy, where the N preamble sequences are

uniformly partitioned imto Af groups (i.e., each group contains W/M sequences). Based

on the measured CQI value, one of the preamble sequences from an appropriate setis

selected and transmitted. The collision probability, then, depends on the

mapping/quantization of the measured COI and the number of simultaneous access

attempts.

This can be illustrated by considering a simple 2-level quantization of CQI

(e.Af=2), with Pr(AV(CQD=1)-a and Pr(A(COD=1)<a, where Affx) is a quantization

function mapping the measured CQI value into one ofthe twolevels.

With uniform access sequence partitioning, the N preamble sequences are

partitioned into two sets with N/2 sequences m each set. As by example, assume that

_ there are two sirnultaneous access attempts (i.c., exactly two access terminals are trying

to access the system in each access slot}. The collision probability is given by

a_+(-ay’
ey ey

With probability a”, the two access terminals wish to send M=/(i.e., they both

have quantized CQI level = 1), Since there are N/2 preamble sequences to choose from

in the first set, the collision probability (given that both access terminals choose their

sequence from this set} is 1/CN/2). Following the same logic, the collision probability

for the other set can be derived.
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Thus, the overall collision probability depends on the parameter & and number

of sinrultaneous access attempts. The collision probability can be as high as 2/N

(a =0,1) or as low as 1/M (a = 0.5). Thus, the best choice of @ in this case is &@ =0.5.

However, it is unclear whether the CQI quantization function that results in G =0.5 is a

desirable function.

The access point will transmit the acknowledgment channel at the power level

required to close the link as indicated by the CQIlevel. In this example, with probability

@, the access point has to transmit at the pewer corresponding to that of a broadcast

channel and with probability 1-0, the access point can transmit at some lower power.

Thus, with @ = 0.5, half the time the access point has to broadcast the acknowledgment

channel. On the other hand, by choosing @ = 0.5, the access point is forced to broadcast

the acknowledgement channel less frequently but incurring an increase in the transmit

powerin the remaining ofthe time and higher overall collision probability.

FIG. 6 illustrates a diagram showing weighted partitioning 600 based on

quantized CQ! values. The region is partitioned into various regions that are not of a

uniform space, but are rather partitioned based on quantized COI values that are

weighted. By weighting the regions, additional preamble sequences are available in

regions that have a higher probability of access terminals being in that region (i.c., a

higher mass function). For example, regions 604, 608, and 612 are larger regions that

may correspond to having a larger number of access sequences available. Conversely,

regions 616 and 620 are smaller regions that may indicate smaller quantities of users

present and thus fewer access sequences available. Thus, the regions may be partitioned

having some prior knowledge as to the distribution of C/I or received power in a

specified range in a given cell. It is contemplated that geographic regions may not

always represent concentrations of users within given CQ] ranges. Rather, the graphical

representations of non-uniform spacing is to indicate the non-uniform distribution of

access sequences through a given cell region.

in an embodiment, the probability distribution of access terminals within the cell

may be dynamic based on the distribution of access terminals over time. Accordingly,

certain partitioned regions may be larger or smaller based on the absence or presence of

access terminals at a given time of the day, or otherwise adjusted as a function of the
concentration of access terminals present in a given CQI region.



Page 172 of 357

WO 2006/019710 PCT/US2005/024614

{0052}

[0053]

(0054)

12

Thus, the sequences available for initial access are divided into N number of

partitions. The access terminal determimes the partition to be used for the access

attempt based on at least the observed pilot power and buffer level. It is contemplated

that the partition may also be determined on a number of other factors, such as packet

size, traffic type, bandwidth request, or quality of service. Once the partition is

determined, the access terminals select the sequence ID using a uniform probability

over that partition. Of the available sequences for access, a subset of sequences is

reserved for active set operations, and another subset of sequences are available for

initial access. In one embodiment, sequences 0, | and 2 are reserved for active set

operations, and sequences 3 through the total number of access sequences are available

for mitial access.

The size of cach partition is determined by the access sequence partition field in

the system information bock. This is typically part of the secter parameter. A particular

partition number N comprises sequence identifiers ranging from a lower threshold,

partition A’ lower, to an upper threshold, partition N upper. Both thresholds are

determined using the partifions size, partially provided in table 1 below:

Access Sequence | Partition N Size (N from 1 fo 8)
Partition 2 | 3 is|
 

   

   $1 rectscts$1183§3 |4

 

Thus, in this embodiment the access terminal selects its pilot level based on the

ratio, measured in decibels, of the acquisition pilot power from the sector where the

access attempt is being made to the total power received in the acquisition channel time

slot. The pilot threshold values are determined based on the pilot strength segmentation

field of the system information message.
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Embodiments describe a technique whereby the access sequence space is

partitioned according to the statistics ofthe quantized COI. More precisely,

ply, PrPu)

is the probability mass function of the quantized CQI values, where

Pr(CQOl =1) = p,, Pr(COl = 2) = p,,::-,Pr(COl=M) =p, )
The access sequence space is then partitioned to have a similar probability mass
function, That is, the ratio of the number of access sequences in each set to the total

numberofaccess sequences should be proportional, such that

p=([p, Py Palie,{X Na wee Nx |\N N

°

where N, is the numiber of access sequences in set KE (1,2... Ag}

In the example describing the 2-level CQI quantization function yields the

following:

PrM(COND=N=a..4Pr(M(CON =2)=1-aand

The number of access sequences in each set is, therefore, (@)N and (1-a@ YN,

respectively. The resulting collision probability is

el.—+(1-@)? ~#,@-@1
(av) (l-aN) N  N ON

which is the smallest collision probability possible. —

>

For a more general setting with M possibile CQI levels and U simultaneous

attempts, the analytical expression ofthe collision probability becomes more complex.

in another exampie, consider M=6 ,U=8 , and N=1024. Assume that the COT

values are quantized in the step of 4-5 dB. The quantized CQI valuesare given by {-3, 1,

5, 10, 15, 20] dB with the following probability mass function [0.05, 0.25, 0.25 0.20

0.15 0,10]. That is, 5% of the time, users will report CQI values lower than -3 dB, 25%

of the time with CQI values between -3 and 1 dB, and so on. The access point can then

adjust the power for the acknowledgment channcl based on the reported CQI.

Using the proposed access sequence partitioning technique, the resulting

collision probability is approximately 2.5%. The collision probability using uniform

access sequence partitioning compared is 3.3%. However, to get a similar collision

probability when a uniform access sequence partitioning is used, the total number of

sequences has to be increased by 25% to 1280. Accordingly, a larger number of access
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sequerices to search translates directly to higher complexity and higher false alarm

probability.
This partitioning strategy can also be used when signaling other information

such as packet size, traffic type, and bandwidth request over the access channel. This is

particularly useful when the access channel (the preamble portion) is used as a means
for users to get back into the system or to request resources, If information regarding the

statistics of information to be conveyed is known (e.g., percentage of times a certain

traffic connection (http, ftp, SMS) is requested or how much bandwidth is often

required, etc.), then this information can be used in determining the partition of the

access preamble sequence space.

FIG.7 illustrates a table 700 stored in memory that partitions the group of access

sequences into sub-groups of access sequences based on a variety of factors. Factors

include CQI ranges, buffer level, quality of service, packet size, frequency bandwidth

request, or other factors. The quantity of access sequences in a given sub-group may be

initially determined on statistics maintained of past concentration of users in the given

cell as a function of the factors being considered. Thus,. each cell may have a

predetermined mass distribution of access sequences for combimations of the various

factors. In so doing, the collision probability of multiple users selecting the same access

sequence is minimized.

In an embodiment, the quantity of access sequences assigned to various

combinations of factors may dynamically change based on changes in the composition

of users needs. Thus, if a higher quantity of users migrate to a region with a COI within

a given range and a buffer level of a certain amount, and other various factors, that

region may be assigned additional access sequences. Dynamic allocation of access

sequences thus mimics an optimal scenario whereby the collision probability is

minimized.

FIG. 8 illustrates such a process 800. Initial partitions are set 804, thereby

partitioning the plurality of access sequences into a number of groups of access

sequences. These groups may be based on ranges of CQI values. In an embodiment,

the initial set may be based on uniform distribution of access sequences. In another

embodiment, the initial partition sizes may be based on historical data. A counter 808

counts the access attempts in each subset. The counter can keep track of the access

attempts over time to determine if there are patterns of varying heavy or light usage.
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Based on this access attempts over time, the expected value of access aitempts in given

subsets may be updated 812. The expected value may be represented by the following

equation:

E,, =(-B)E,, + £ a, (a, —-1)

where E,, is the expected value, a,, represents the quantity of access sequences in a

given subset, and B is the forgetting factor. The forgetting factor computes an average

recursively, that gives a larger weight to more recent data and a lesser weight to less

recent data.

Based on the new expected value, the new subset size may be determined 816.

in an embodiment, the subset size is determined by the following equation:

 VE.
N, = N Z-, LimsmM

kl

where Np is the newsubset size, E; is the “old” expectation value of the k" subset, m is

the given subset out ofM total subsets.

A determination is made 820 as to whether newly determined subset size is

substantially different than the previously set subset size. The threshold for what

constitutes “substantially different” is configurable. [fa determination is made that the

newly determined subset size is substantially different 824, then the subset sizes are

reset. Ifnot (828), the current subset sizes are maintained 832.

The various aspects and features of the present invention have been described

above with regard to specific embodiments. As used herein, the terms ‘comprises,'

‘comprising,’ or any other variations thereof, are intended to be interpreted as non-

exclusively including the elements or limitations which follow those terms.

Accordingly, a system, method, or other embodiment that comprises a set of elements is

not limited to only those elemenis, and may include other elements not expressly listed

or inherent to the claimed embodiment.

While the present invention has been described with reference to particular

embodiments, it should be understood that the embodiments are illustrative and that the

scope of the imvention is not limited to these embodiments. Manyvariations,

modifications, additions and improvements to the embodiments described above are

possible. It is contemplated that these variations, modifications, additions and
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improvements fall within the scope of the invention as detailed within the following

claims.

WHATIS CLADMEDIS:
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CLAIMS

1. In a wireless communication system, a method of determining an indicator of

channel quality, the method comprising:

determining a metric of an observed transmission;

determining an estimate of channel quality based on at least the metric of the

observed transmission; and

selecting an access sequence, randomly, from one group of a plurality of groups

of access sequences, wherein the plurality of groups of access sequences correspond to

different ranges of channe! quality values, and wherein the selected access sequence is

from the group of the plurality of groups corresponding to the determined estimate of

channel quality.

2. The method set forth in claim 1, wherein determining the metric further comprises

determining the power of an observed pilot signal.

3. The method set forth in claim 1, wherein determining the estimate of channel quality

further comprises determining the ratio of received pilot powerto noise.

4. The method set forth in claim 1, wherein determining the estimate of channel quality

further comprises determining the ratio of received pilot power to the sum of received

pilot and power and noise.

5. The method set forth in claim 1, wherein the plurality of access sequences in the

plurality of groups of access sequences are distributed non-uniformly,.

6. The method set forth in claim 1, further comprising transmitting the selected access

sequence,

7. The method set forth in claim 6, wherein transmitting further comprises

transmitting in accordance with a Frequency Division Multiplex (EDM) scheme,
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8. The method set forth in claim 6, wherein transmitting further comprises

transmitting in accordance with a Code Division Multiplex (CDM) scheme.

9. The methed set forth in claim 6, wherein the act of transmitting further comprises

transmitting in accordance with an Orthogonal Frequency Division Multiple Access

(OFDMA) scheme.

10. The method set forth in claum 1, wherein selecting further comprises selecting

information indicative of access terminal requirements.

11. The method set forth in claim 10, wherein selecting information further comprises

selecling information buffer level needs, quality of service requirements, a forward-link

channel quality mdicator.

12. In a wireless communication system, an apparatus to determine an indicator of

channel quality, the apparatus comprising:

a receiver configured to receive observed transmissions;

a processor configured {o determine a metric of the observed transmission, and

to determine an estimate of channel quality as a function of at Jeast the metric of the

observed transmission;

a memory element configured to store a plurality of groups of access sequences,

wherein the plurality of groups of access sequences correspond to different ranges of

channel quality values; and

a selector configured to select an access sequence, randomly, from the group of

the plurahty of groups corresponding to the determined channel quality value.

13. The apparatus set forth in claim 12, the processor further comprises determining the

ratio of received pilot power to noise.

14. The apparatus set forth in claim 12, the plurality of access sequences inthe plurality

of groups of access sequencesare distributed non-uniformly.
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i5, The apparatus set forth in claim 12, further comprising a transmitter configured to

transmit the selected access sequence.

16. The apparatus set forth in claim 15, wherein the transmitter is further configured

to transmit in accordance with a Frequency Division Multiplex (FDM) scheme.

17, The apparatus set forth in claim 15, wherein the transmitter is further configured

to transmit in accordance with a Code Division Multiplex (CDM) scheme.

18. The apparatus set forth in claim 14, wherein the transmitter is further configured

to transmit m accordance with an Orthogonal Frequency Division Multiple Access

{OFDMA,)scheme.

19, The apparatus set forth in claim 11, wherein the selector is further configured to

select information indicative of access terminal requirements.

20. The apparatus set forth in claim 19, wherein the information indicative of access

terminal requirements comprises buffer level, quality of service requirements, a

forward-link channel quality indicator.

21. In a wireless communication system, an apparatus for determining an indicator of

channel quality, the means comprising:

rmeans for determining a powerlevel of an observed transmission;

means for determining a CQE value as a function of the power level of the

observed transmission; and

means for selecting an access sequence, randomly, from one group ofa plurality

of groups of access sequences, wherein the plurality of groups of access sequences

correspond to different ranges of CQI values, and wherein the selected access sequence

is from the group of the plurality of groups corresponding to the determined CQI value.

22. The apparatus set forth in claim 21, wherein means for determining a power level

further comprises means for determining the powerlevel of an observed pilot signal.
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23. The apparatus set forth in claim 21, wherein the plurality of access sequences in. the

plurality of groups of access sequences are distributed non-uniformly. -

24. The apparatus set forth in claim 21, further comprising means for transmitting the

selected access sequence.

25. The apparatus set forth in claim 24, wherein means for transmitting further

comprises means for transmitting in accordance with a Frequency Division Multiplex

(FDM} scheme.

26. The apparatus set forth in claim 24, wherein means for transmitting further

comprises means for transmitting in accordance with a Code Division Multiplex (CDM)

scheme.

27. The apparates set forth in claim 24, wherein means for transmitting further

comprises transmitting in accordance with an Orthogonal Frequency Division Multiplex

(OFDM) scheme. .

28. The apparatus set forth in claim 24, wherein the means for transmitting further

comprises means for transmitting in accordance with an Orthogonal! Frequency Division

Multiple Access (OFDMA) scheme.

29. The apparatus set forth in claim 21, wherein selecting farther comprises means for

selecting information indicative of access terminal requirements.

30, The apparatus set forth in claim 29, wherein means for selecting information further

comprises selecting information regarding buffer level needs, quality of service

requirements, and/or a forward-link channel quality indicator.

31. In a wireless communication system, a method of transmitting information

regarding access terminal needs, the method comprising:
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determining a received powerlevel of an observed pilot signal;

Getermining a CQI value as a function of the received power level; and

selecting an access sequence, randomly, from one group of a plurality of groups

of access sequences, wherein the plurality of groups of access sequences cotrespond to a

plurality ofpredetermined factors.

32. The method set forth in claim 31, wherein the predetermined factors include on or

more of ranges of CQI values, ranges of buffer levels, packet size, traffic type,

frequencybandwidth request and ranges of quality of service indicators.

33. In a wireless communication system, a method of communicating a channel

quality indicator (CQN), the method comprising:

determining a powerlevel of an observed pilot signal;

determining a CQJT value as a finction of the power level of the observed pilot

signal;

selecting an access sequence, randomly, from one group of a plurality of groups

of access sequences, wherein the plurality of groups of access sequences correspond

different the CQI values;

appending the CQI value to the selected access sequence; and

transmitting the access sequence and CQI value,

34, A method of partilioning a plurality of access sequences, the method
comprising:

determining a probability distribution of a plurality of access terminals about an

access point, wherein the probability distribution is a function of a plurality of access

terminais being partitioned into a plurality of sub-groups, wherein each sub-group is

categorized as a function ofCQI values within a predetermined range; and

assigning groups of access sequences in proportion to the probability

distribution.

35, The method set forth in claim 34, further comprising reassigning access

sequences as a function of a change in distribution of access terminals about the access

point,
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36. In a wireless communication system, an apparatus for transmitting mformation

regarding access terminal needs, ihe apparatus comprising:

means for determining a received powerlevel of an observed pilot signal;

means for determining a CQI value as a function of the received power level,

and

means for selecting an access sequence, randomly, from one group of a plurality

of groups of access sequences, wherein the plurality of groups of access sequences

correspond to a plurality ofpredetermined factors.

37. Fhe apparatus set forth in claim 31, wherein the predeterminedfactors include on or

more of ranges of CQI values, ranges of buffer levels, packet size, traffic type,

frequency bandwidth request and ranges ofquality of service indicators.

38, In a wireless communication system, an apparatus for communicating a channel

quality indicator (COND,the apparatus comprising:

means for determining a power level of an observed pilot signal:

means for determining a CQI value as a function of the power level of the

observed pilot signal;

means for selecting an access sequence, randomly, from one group of a plurality

of groups of access sequences, wherein the plurality of groups of access sequences

correspond different the CQI1 values;

means for appending the CQI valueto the selected access sequence; and

means for transmitting the access sequence and CQI value,

39, An apparatus for partitioning a plurality of access sequences, the apparatus

comprising:

means for determining a probability distribution of a plurality of access

terminals about an access point, wherein the probability distribution is a function of a

plurality of access terminals being partitioned into a plurality of sub-groups, wherein

each sub-group is categorized as a function of CQI values within a predetermined range;

and
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means for assigning groups of access sequences in proportion to the probability

distribution.

AO. The apparatus set forth in claim 34, further comprising means for reassigning

access sequences as a function of a change in distribution of access terminalis about the

access point.

41. In a wireless communication system, a method of transmitting an acknowledgement

ofa detected access sequence, the method comprising:

receiving an access sequence;

determining at least one attribute of a given access terminal as a function of the

access scquence; and

transmitting information commensurate with the at least one attribute.

42, The method set forth in claim 41, wherein the attribute is at least one of a channel

quality indicator, a buffer level indicator, a priority indicator and a quality of service

indicator.

43. The method set forth in clairn 41, wherein the transmitting information further

comprises transmitling an indictor of acknowledgment.

44. The method set forth in claim 43, further comprising transmitting an indicator of

acknowledgmentover a shared signaling channel (SSCH).

45. The method set forth in claim 44, wherein the indicator of acknowledgment is

included in a particular section of a shared signaling channel (SSCH), wherein the

section of the SSCH is partitioned on a basis of the transmission power needed for the

indicator of acknowledgment to be successfully received,

46, In a wireless communication system, a memory medium comprising N dimensions,

wherein at least one of the dimensions comprises data correlating access sequences with

indicators of channel quality.
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47. The memory medium of claim 46, further comprising a dimension comprising data

correlating access sequences with buffer level.

48, The memory medium of claim 46, further comprising a dimension comprising data

correlating access sequences with packet size.

49. The memory medium of claim 46, further comprising a dimension comprising data

correlating access sequences with traffic type.

50. The memory medium of claim 46, further comprising a dimension comprising data

correlating access sequences with quality of service indicators.

51. The memory medium of claim 46, further comprising a dimension comprising data

correlating access sequences with requests regarding frequency bandwidth.

52. In a wireless communication system, an apparatus for transmitting an

acknowledgement of a detected access sequence, the apparatus comprising:

means for receiving an access sequence;

means for determining at least one attribute of a given access terminal as a

function of the access sequence; and

means for transmitting information commensurate with the at least one attribute.

53. The apparatus set forth in claim 52, wherein the attribute is at least one of a channel]

quality indicator, a buffer level indicator, a priority indicator and a quality of service
indicator.

34. The apparatus set forth in claim 52, wherein the means for transmitting information

further comprises transmitting an indictor of acknowledgment.

55. The apparatus set forth in claim 54, further comprising means for transmitting an-

indicator of acknowledgmentover a shared signaling channel {SSCH).
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56. The apparatus set forth in claim 54, wherein the indicator of acknowledgment is

included in a particular section of a shared signaling channel (SSCH), wherein the

section of the SSCHis partitioned on a basis of the transmission power needed for the

indicator of acknowledgmentto be successfully received.
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Washington, DC 20006
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12/293 ,530 09/18/2008 Daichi Imamura 733156.428US PC
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Seed Intellectual Property Law Group PLLC

701 Fifth Avenue, Suite 5400 Oe
Seattle, WA 98104 00000004

Date Mailed: 05/11/2011

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Powerof Attorneyfiled 04/29/2011.

The Powerof Attorneyin this application is accepted. Correspondencein this application will be mailed to the
above address as provided by 37 CFR 1.33.
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Applicant > Daichi Imamuraet al.

Application No. :  12/293,530

Filed : September 18, 2008

For . + RADIO COMMUNICATION MOBILE STATION APPARATUS

AND RADIO COMMUNICATION METHOD

Art Unit : 2617

Docket No. : 733156.428USPC

Date » May 13, 2011

Filing Receipt Corrections
Commissionerfor Patents

P.O. Box 1450

Alexandria, VA 22313-1450

REQUEST FOR CORRECTED FILING RECEIPT

Commissioner for Patents:

Attached is a copy of the official Filing Receipt received from the PTO in the

above-identified application, for which issuance of a corrected Filing Receipt is respectfully
requested,

There is an error with respect to the following data, which is incorrectly entered.

There is an error in Applicant’s name, which should read Tomofumi Takata.
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_ SEED Intellectual Property Law Group PLLc

/Shoko Leek/

Shoko I. Leek

Registration No. 43,746

SIL:ccj
Enclosure:

Copy of Filing Receipt

701 Fifth Avenue, Suite 5400
Seattle, Washington 98104
Phone: (206) 622-4900
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 UNITED STATRS DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER POR PATENTSPQ, Box 1450
Alexandria, Viginia 22313-1450AWEbape.gay

APPLICATION FILING or
NUMBER | 371) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMSHIND CLAIMS

i 212/293,530 09/18/2008 2617 930 009289-08201
CONFIRMATION NO. 2058

52989 FILING RECEIPT

JaneLacet,, gungg
1875 Eye Street, N.W., Suite 1200
Washington, DC 20006

   
       

Date Mailed: 03/13/2009

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 must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check ordraft are subjectto collection.
Pleaseverify the accuracy of the data presentedon this receipt. If an error is noted on this Filing Receipt, please
submit a written requestfor a Filing Receipt Correction. Please provide a copy of this Fillng Receipt with the
changes noted thereon.If you recelved a “Notice to File Missing Parts" for this application, please submit
any correctionsto this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
‘ Daichi Imamura, Kanagawa, JAPAN;

Sadaki Futagi, Ishikawa, JAPAN;
Atsushi Matsumoto, Ishikawa, JAPAN;

_ Takashi Iwai, Ishikawa, JAPAN;
Tomofumi semekemieTakata, Ishikawa, JAPAN:

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

Powerof Attorney: The patent practitioners associated with Customer Number 52989

Domestic Priority data as claimed by applicant
This application is a 371 of PCT/JP2007/055695 03/20/2007

Foreign Applications
JAPAN 2006-076995 03/20/2006

If Required, Foreign Filing License Granted: 03/09/2009

The country code and numberof your priority application, to be usedforfiling abroad under the Paris Convention,
is US 12/293,530 .

Projected Publication Date: 06/25/2009

Non-Publication Request: No

Early Publication Request: No
page 1 of 3
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Preliminary Class

370

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 thefiling
of patent applications on the sameinvention in member countries, but does not result in a grant of "an international
patent" and doesnoteliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent Jaw, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular jaws. 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 patentrights are not lost prematurely.

Applicants also are advised thatin the caseof inventions madein the United States, the Director of the USPTO must
issue @ license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreignfiling license. The application's filing receipt contains further information and
guidanceasto the status of applicant's license for foreignfiling.

Applicants may wish te 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 avallable either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/olfices/pac/doc/general/index.html.

Far information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, htto://(www.stopfakes.gov. Part of a Department of Commerce Initiative,
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 enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase “IF REQUIRED, FOREIGN FILING
LICENSE GRANTED"followed by a date appears on this form. Such licenses are issued in all applications where
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the conditions for Issuance ofa license have been met, regardless of whetheror not a license may be required as
set forth In 37 CFR 5.15. The scope and limitations ofthis license are set forth in37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 6.15(b). The license Is subject to revocation upon written notification. The
date indicatedis the effective date of the license, unless anearlier license of similar scope has been granted under
37 GFR 5.18 or 5.14.

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

The grant of a license doesnotin any way lessen the responsibility ofa licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Forelgn AssetsControl, Departmentof
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOTGRANTED

No license under 35 U.S.C. 184 has been granted atthis time, If the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED” DOES NOTappearon this form. Applicant maystill petition for a license under 37 CFR 5.12,
if a licenseis desired before the expiration of 6 months from thefiling date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C, 181, the licensee may foreign file the application pursuant to 87 CFR 5.15(b).
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SeedIntellectual Property Law Group PLLC

70! Fith Avenue, Suite 5400 Hy.9.
Seattle, WA 98104

Date Mailed: 05/17/2011

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 on this Filing Receipt, please
submit a written request for 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 correctionsto this Filing Receipt with your reply to the Notice. When the USPTO processesthereply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
Daichi Imamura, Kanagawa, JAPAN;
Sadaki Futagi, Ishikawa, JAPAN;
Atsushi Matsumoto, Ishikawa, JAPAN;
Takashi Iwai, Ishikawa, JAPAN;
Tomofumi Takata, Ishikawa, JAPAN;

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

Powerof Attorney: The patentpractitioners associated with Customer Number 96896

Domestic Priority data as claimed by applicant
This application is a 371 of PCT/JP2007/055695 03/20/2007

Foreign Applications (You may beeligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http:/Awww.uspto.gov for more information.)
JAPAN 2006-076995 03/20/2006

If Required, Foreign Filing License Granted: 03/09/2009

The country code and numberof your priority application, to be usedforfiling abroad under the Paris Convention,
is US 12/293,530

Projected Publication Date: Not Applicable

Non-Publication Request: No

Early Publication Request: No
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Title

RADIO COMMUNICATION MOBILE STATION APPARATUS AND RADIO COMMUNICATION
METHOD

Preliminary Class

370

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughoutthe territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-membercountry. The PCT process simplifies thefiling
of patent applications on the same invention in membercountries, but does notresultin a grant of “an international
patent" and doesnoteliminate the need of applicantsto file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordancewith its particular laws. Since the laws of many countries differ
in various respects from the patentlaw 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 patentin a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance 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:/Avww.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:/Awww.stopfakes.gov. Part of a Department of Commerceinitiative,
this website includesself-help "toolkits" giving innovators guidance on how toprotectintellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, 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. Suchlicenses are issuedin all applications where
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the conditions for issuance of a license have been met, regardiess of whether or 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 may be used at 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 does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Departmentof
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOTGRANTED

No license under 35 U.S.C. 184 has been granted atthis time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOTappearonthis 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 the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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PATENT

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

Applicants : Daichi Imamuraetal.

Application No. > 12/293,530

Filed : September 18, 2008

Title > RADIO COMMUNICATION MOBILE STATION APPARATUS

AND RADIO COMMUNICATION METHOD

Examiner : Iqbal Zaidi
Art Unit :=2464

Docket No. > 733156.428USPC

Date >: May 31, 2011

PRELIMINARY AMENDMENT

Commissionerfor Patents:

Please amendthe application as follows:

Amendments to the Claimsare reflected in the listing of claims which begins on

page 2 ofthis paper.

Remarksbegin on page 5 of this paper.
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Amendments to the Claims:

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

application:

Listing of Claims

1-11. (Canceled)

12. (New) A mobile station apparatus comprising:

a selecting unit configured to randomly select a sequence from a group of sequences

corresponding to an amount of data or reception quality, wherein a plurality of sequences

generated from a plurality of base sequences are groupedinto a plurality of groups, which are

respectively associated with different amounts of data or reception qualities, such that those

sequences that are generated from the same base sequenceare first included in a predetermined

numberof the sequences contained in the same group; and

a transmitting unit configured to transmit the selected sequence.

13.|(New) The mobile station apparatus according to claim 12, wherein said transmitting

unit transmits the selected sequence on a random access channel.

14. (New) The mobile station apparatus according to claim 12, wherein the predetermined

numberis determined from received control information.

15.|(New) The mobile station apparatus according to claim 12, wherein the predetermined

numbervaries in accordance with received control information.

16.|(New) The mobile station apparatus according to claim 12, wherein a numberofthe

sequences contained in each of the plurality of groups varies in accordance with received control

information.
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17. (New) The mobile station apparatus according to claim 12, wherein each of the plurality

of groups is comprised of a different numberofthe sequences.

18.|(New) The mobile station apparatus according to claim 12, wherein the plurality of

sequences are grouped by partitioning the plurality of sequences arranged in anincreasing order

of sequence indices of the base sequences.

19. (New) The mobile station apparatus according to claim 18, wherein a position at which

the plurality of sequencesare partitioned varies in accordance with received control information.

20. (New) The mobile station apparatus according to claim 12, wherein one group associated

with one of the different amounts of data or reception qualities is comprised ofall of the

sequences generated from at least one of the plurality of base sequences.

21. (New) The mobile station apparatus according to claim 12, whercin a group associated

with the amountof data or reception quality with higher probability of occurrence is comprised

of a greater numberofthe sequences.

22. (New) The mobile station apparatus according to claim 12, wherein a numberofthe

sequences contained in each ofthe plurality of groups varies in accordance with probability of

occurrence of the amountof data or reception quality.

23. (New) The mobile station apparatus according to claim 12, wherein a plurality of the

sequences with different cyclic shifts are generated from each ofthe plurality of base sequences.

24. (New) The mobile station apparatus according to claim 12, wherein the base sequenceis

a Generalized Chirp-like (GCL) sequence.

25. (New) A random access method comprising:

grouping a plurality of sequences generated from a plurality of base sequences into a

plurality of groups, which are respectively associated with different amounts ofdata or reception



Page 224 of 357

Application No. 12/293,530

qualities, such that those sequencesthat are generated from the same base sequencearefirst

included in a predetermined numberof the sequences contained in the same group; and

randomly selecting a sequence from the sequences contained in a group corresponding to

one of the amounts of data or reception qualities.
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Application No. 12/293,530

REMARKS

This preliminary amendmentis filed concurrently with a request for participation

in the Patent Prosecution Highway (PPH) program anda petition to makethe present application

special under the PPH program.

Claims 1-11 are canceled and new claims 12-25 are added, which respectively

correspond to claims 1-14 allowed in the corresponding Japanese application (JPSN 2010-

265294),

Examination and allowanceof claims 12-25 in the present applicationare

earnestly solicited.

Respectfully submitted,

SEED Intellectual Property Law Group PLic

/Shoko Leek/

Shoko I. Leek

Registration No. 43,746
701 Fifth Avenue, Suite 5400
Seattle, Washington 98104
Phone: (206) 622-4900
Fax: (206) 682-6031

1896781 1.DOC
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Doc Code: PPH.PET.652 PTO/SB/20JP (05-10)
Document Description: Petition to make special under Patent Pros Hwy Approved for use through 01/31/2012. OMB 0651-0058

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 ofinformation unlessit displays a valid OMB control number.

REQUEST FOR PARTICIPATION IN THE PATENT PROSECUTION HIGHWAY (PPH)

PROGRAM BETWEEN THE JAPAN PATENT OFFICE (JPO) AND THE USPTO

Application No.: 42/293,530 9/18/2008

First Named inventor: Daichi Imamura

Attorney Docket No.: 733156.428USPC
Title of the
invention:

RADIO COMMUNICATION MOBILE STATION APPARATUS AND RADIO COMMUNICATION METHOD

THIS REQUEST FOR PARTICIPATION IN THE PPH PROGRAM ALONG WITH THE REQUIRED DOCUMENTS MUST BE SUBMITTED VIA EFS-

Wes.INFORMATION REGARDING EFS-Wesis AVAILABLE AT HTTP //WWW.USPTO.Gov/EBC/EFS_HELP.HTML.

APPLICANT HEREBY REQUESTS PARTICIPATION IN THE PATENT PROSECUTION HIGHWAY (PPH) PROGRAM
AND PETITIONS TO MAKE THE ABOVE-IDENTIFIED APPLICATION SPECIAL UNDER THE PPH PROGRAM.

The above-identified application (1) validly claims priority under 35 U.S.C. 119(a) and 37 CFR 1.55 to one or more
corresponding JPO application(s) or to a PCT application that does not contain any priority claim, or (2) is a national stage
entry of a PCT application that does not contain any priority claim.

The JPO/PCT application JPSN 2006-076995 (based on which PCT/JP2007/055695 wasfiled on March 20, 2007,
number(s) is/are: based on which JPSN 2008-506313wasfiled as a JP national phase application thereof,

based on which JPSN 2010-265294 wasfiled as a divisional application thereof and was
found allowabie).

Thefiling date of the JPO/
PCT application(s) is/are: March 20, 2006

I. List of Required Documents:

a.

JPO application(s)
is attached.

CO Is not attached because the JPO application was allowed in a first office action.
“tis not necessary to submit a copy of the “Decision to Grant a Patent" and an English translation thereof.

A copyof all claims which were determined to be patentable by the JPO in the above-identified JPO
application(s)

is attached.

English translations of the documents in a. and b. above along with a statement that the English
translations are accurate are attached (if the documents are not in the English language). An accuracy
statement for the English translation of the documents in a. above is not required if the English translation
is a machine translation provided by the JPO.

(1} An information disclosure statement listing the documents cited in the JPO office actions

[J ts attached.

Has already beenfiled in the above-identified U.S. application on 9/18/2008 and 3/3/2011

(2} Copies of all documents (except for U.S. patents or U.S. patent application publications)

C] Are attached.

Have already been filed in the above-identified U.S. application on

 
9/18/2008 and 3/3/2014 1

Page 1 of 2
This collection of information is required by 35 U.S.C. 119, 37 cFR 155, and by CFR 14.102(d). The information is required to obtain orretain
a benefit by the public, which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37
CFR 1.11 and 1.14. This collection is estimated fo take 2 hours to complete, including gathering, preparing, and submitting the compfeted
application form fo the USPTO. Time will vary depending uponthe individual case. Any comments on the amountoftime you require to
complete this form and/or suggestions for reducing this burden should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS.
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PTO/SB/20JP (05-10)
Approved for use through 01/31/2012. OMB 0651-0058

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

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

REQUEST FOR PARTICIPATION IN THE PATENT PROSECUTION HIGHWAY (PPH)
BETWEEN THE JAPAN PATENT OFFicE (JPO) AND THE USPTO

(continued)

Application No.: 12/293,530

First Named Inventor] Daichi Imamura

ll. Claims Correspondence Table:

 

  
 

Patentable Claims

  Claims in US Application
 

  

 
 

 
 
 

 
 
 

in JPO Application Explanation regarding the correspondence

12 1 the same _
13 2 the same

3 the same, except multiple dependency in JP claim is removed
4 15 the same, except multiple dependency in JP claim is removed

5 the same, except multiple dependency in JP claim is removed

the same, except multiple dependencyin JP claim is removed

the same, except multiple dependency in JP claim is removed
the same

the same, except multiple dependencyin JP claim is removed

the same, except multiple dependency in JP claim is removed

the same, except multiple dependency in JP claim is removed

the same, except multiple dependency in JP claim is removed

24 13 the same, except multiple dependency in JP claim is removed
25 14 the same

   
    
 
 

 

 

 
 

 

 

 

 

 

 

 

  
 

lll. All the claims in the US application sufficiently correspond to the patentable/allowable claims in the
JPO application.
 

Signature /Shoko Leek/ Date 2011-05-31 
Name

(Print/Typed) © POKO | Leek Registration Number 43,746 
[Page 2 of 2]
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Privacy Act Statement

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

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

1. 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 (65 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is required
by the Freedom of Information Act.
A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the
course of settlement negotiations.
A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting
a request involving an individual, fo whom the record pertains, when the individual has requested
assistance from the Member with respect to the subject matter of the record.
A recordin 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 fo 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 management practices and programs, under
authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA
regulations governing inspection of records for this purpose, and any other relevant( ie., GSAor
Commerce} directive. Such disclosure shall not be used to make determinations aboutindividuals.
A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C.
151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the
public if the record wasfiled in an application which became abandoned orin which the proceedings were
terminated and which application is referenced by either a published application, an application open to
public inspection or an issued patent.
A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency,if the USPTO becomes aware of a violation or potential violation of law or regulation.
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IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

Applicant :  Daichi Imamuraetal.

Application No. > :12/293,530
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Title > RADIO COMMUNICATION MOBILE STATION APPARATUS

AND RADIO COMMUNICATION METHOD

Examiner : Iqbal Zaidi

Art Unit : 2464

Docket No. > -733156.428USPC

Date >: May 31, 2011

EXPLANATION REGARDING THE RELATIONSHIP BETWEEN THE JPO

PRIORITY APPLICATION AND THE JPO APPLICATION WITH ALLOWED

CLAIMS

This paperis filed to provide an explanation regardingthe relationship between

the JPO priority application of the present application, in which a "REQUEST FOR

PARTICIPATION IN THE PPH PROGRAM BETWEEN THE JPO AND THE USPTO"is

concurrently filed herewith, and the JPO application with allowed claims.

The present U.S. application is a national stage application of

PCT/JP2007/055695, filed March 20, 2007, which PCT application validly claims priority to

JPO application JPSN 2006-076995, filed March 20, 2006. Therefore, the present application

falls under PPH Eligible Category (1)(b)() described in page 2 of the "Notice Regarding Full

Implementation of Patent Prosecution Highway Program between the United States Patent and

Trademark Office and the Japan Patent Office," dated December 15, 2007. (See also "Revised

Requirements for Requesting Participation in the Patent Prosecution Highway Program in the

USPTO,” dated May 17, 2007, page 1, third paragraph, (1)(d).)

The JPO application with allowed claims (JPSN 2010-265294)is a divisional

application of a national stage Japanese application (JPSN 2008-506313) of the same PCT
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application, on which the present U.S. application is also based. Thus, the allowed JPSN 2010-

265294 correspondsto the JPO priority application.

If there should be any questions regarding the relationship between JPSN 2010-

265294 and the JPO priority application, please contact the undersigned at the numberset forth

below.

Respectfully submitted,

SEEDIntellectual Property Law Group pii.c

/Shoko Leek/

Shoko I. Leek

Registration No. 43,746

701 Fifth Avenue, Suite 5400
Seattle, Washington 98104
Phone: (206) 622-4900
Fax: (206) 682-6031

1896780_1.DOC
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TRANSLATOR'S STATEMENT

The undersigned is proficient in both English and the Japanese language andstates that

the attached is an accurate translation of the Japanese language Notice of Grounds for Rejection

mailed January 18, 2011, in Japanese Patent Application No. JP 2010-265294.

Date: May 31, 2011 Translator's Name:_/Shoko Leck/
Shoko I. Leek
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TRANSLATION OF NOTICE OF GROUNDS FOR REJECTION

Patent Application Scrial No. 2010-265294
Date Drafted: H23 (2011) January 12
Date Mailed: H23 (2011) January 18
JPO Examiner: Hiroshi Sasaki

Patent Applicant's Attorney/Agent: Kimihito Washida
Applicable Patent Law Sections: Section 29-2

This patent application should be rejected based on the following grounds. The applicant may
submit a statement regarding the rejection within sixty (60) days from the mailing date of this
notice.

GROUND(S)

The invention as recited in the below-identified claims of the present application cannot receive a
patent under Patent Law Section 29(2), because the invention could have been readily made,
prior to the filing of this application, by a person of ordinary skill in the art, on the basis of the
invention(s) disclosed in the below-identified publication(s) distributed or made available to the
public throughelectric telecommunication lines in Japan or elsewhere prior to the filing ofthis
application.

CITED REFERENCE(S)

1. WO 2006/019710

2. NTT DoCoMo, NEC,Sharp, “Orthogonal Pilot Channel Structure in E-UTRA Uplink,”
3GPP TSG-RAN WGI LTE Ad Hoc Meeting, R1-060046, January 25, 2006, URL,
http:/AWwww.3gpp.ore/ftp/tsg_ran/‘WG1_RL1/TSGR1_AH/LTEAH_January-
06/Docs/R 1-060046.zip

[Claims] 2, 16
[Cited References] 1, 2

Cited Reference 1 (in particular, paragraphs [0009]~[0011], [0038]) describes an
invention of “a wireless communication system that reports channel quality of a forward link via
an access channel during transmission of an access preamble, the system including a mobile
terminal (corresponding to the claimed “mobile station apparatus”), which forms groups of
access sequences associated with channel qualities (corresponding to the claimed “[being]
grouped into a plurality of groups, which are respectively associated with different reception
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qualities”), which randomly selects an access sequence from a group associated with the channel
quality to be reported (corresponding to the claimed “selecting means for randomly selecting a
sequence from a plurality of sequences contained in a group corresponding to the amount of data
or reception quality”), and which transmits [the selected access sequence] (corresponding to the
claimed “transmitting means for transmitting the selected sequence’’), wherein an access mobile
terminal reports, aside from the channel quality, an amount of data to be transmitted to an access
point (corresponding to the claimed “‘amount of data”), the access sequences in the groups are
allocated proportionately to the probability of occurrence, and the access sequences can be
reallocated.”

Comparing the invention of claim 2 of the present application and the invention described
in Cited Reference 1, they differ in that in the invention of claim 2 of the present application, a
plurality of sequences generated from a plurality of base sequences are included in the same
group in an increasing order of sequence indices of the base sequences, by a predetermined
numberof the sequences, whereas no suchdescription is found in Cited Reference 1.

The above noted difference is examined.

Cited Reference 2 (in particular, 2. Proposed Generation Method for Orthogonal Pilot
Channel, Figure 1) describes a technique wherein, in a random access channel, CAZAC
sequences (corresponding to the claimed “plurality of sequences generated from a plurality of
base sequences”) are used. Further, including a predetermined numberof the sequences in the
same group in an increasing order of the sequence indices of the base sequences is a matter of
design choice suitably adopted by one skilled in the art. Still further, because the invention
described in Cited Reference 1 and the technique described in Cited Reference 2 belong to the
same technical field directed to “an access channel in wireless communication,” one skilled in
the art would have readily applied the technique described in Cited Reference 2 in the invention
described in Cited Reference 1, to generate a plurality of sequences from a plurality of base
sequences and to include a predetermined numberof the sequences in the same group in an
increasing order of the sequence indices of the base sequences.

Also, the effect of the invention of claim 2 of the present application does not exceed the
combined effects of the invention described in Cited Reference 1 and the technique described in
Cited Reference 2 and, as such, would have been predicable by oneskilled in theart.

The same analysis applies to the invention of claim 16 of the present application.

[Claim] 3
[Cited References] 1, 2

The invention described in Cited Reference | transmits the selected sequence in an access
preamble (corresponding to the claimed “the transmitting means for transmitting the selected
sequence on a random access channel”).

2.



Page 242 of 357

Also, the effect of the invention of claim 3 of the present application does not exceed the
combined effects of the invention described in Cited Reference 1 and the technique described in
Cited Reference 2 and, as such, would have been predicable by one skilled in the art.

[Claims] 4~6
[Cited References] 1, 2

Comparing the invention of claim 4 of the present application and the invention described
in Cited Reference 1, they differ in that the invention of claim 4 uses received control
information, whereas no such description is found in Cited Reference 1.

The above noted difference is examined.

In the invention described in Cited Reference 1, to use received control information when
determining the access sequences corresponding to the groups or reallocating the sequences
would have been a matter of design choice suitably adopted by one skilled in the art and, further,
is without any particular effect.

The same analysis applies to the inventions of claims 5 and 6 of the present application.

[Claim] 7
[Cited References] 1, 2

The invention described in Cited Reference | allocates the access sequences associated
with the groups proportionatcly to the probability of occurrence (corresponding to the claimed
“each of the plurality of groups is comprised of a different number of the sequences’).

Also, the effect of the invention of claim 7 of the present application does not exceed the
combined effects of the invention described in Cited Reference 1 and the technique described in
Cited Reference 2 and, as such, would have been predicable by one skilled in theart.

[Claims] 8, 9
[Cited References] 1, 2

Comparing the invention of claim 8 of the present application and the invention described
in Cited Reference 1, they differ in that the invention of claim 8 groupsthe plurality of sequences
by partitioning the plurality of sequences arranged in an increasing order of sequenceindices of
the base sequences, whereas no such description is found in Cited Reference 1.

The above noted difference is examined.

In the invention described in Cited Reference 1, to group the plurality of sequences by
partitioning the plurality of sequences arranged in an increasing order of sequence indices of the
base sequences would have been a matter of design choice suitably adopted by oneskilled in the
art and, further, is without any particular effect.

With respect to the invention of claim 9 of the present application, to use control
information and to change a position at which the plurality of sequences are partitioned would
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have been a matter of design choice suitably adopted by one skilled in the art and, further, is
without any particular effect.

[Claims] 11, 12
[Cited References] 1, 2

The invention described in Cited Reference 1 allocates the access sequencesin the groups
proportionately to the probability of occurrence (correspondingto that “a group associated with
the amount of data or reception quality with higher probability of occurrence is comprised of a
greater number of the sequences” in claim 11), and reallocates the access sequences
(corresponding to that “a number of the sequences contained in each of the plurality of groups
varies in accordance with probability of occurrence of the amount of data or reception quality” in
claim 12),

Also, the effect of the invention of claims 11 and 12 of the present application does not
exceed the combined effects of the invention described in Cited Reference | and the technique
described in Cited Reference 2 and, as such, would have been predicable by one skilled in the art.

[Claim] 13
[Cited References] 1, 2

Comparing the invention of claim 13 of the present application and the invention
described in Cited Reference 1, they differ in that, in the invention of claim 13, a plurality of the
sequences with different cyclic shifts are generated from cach ofthe plurality of base sequences,
whereas no such description is found in Cited Reference 1.

The above noted difference is examined.

In the technique described in Cited Reference 2, CAZAC sequences generated by
cyclically shifting one CAZAC sequence are used (corresponding to that “a plurality of the
sequences with different cyclic shifts are generated from eachofthe plurality of base sequences”
in claim 13). One skilled in the art would have readily generated a plurality of the sequences
with different cyclic shifts from each of the plurality of base sequences by applying the
technique described in Cited Reference 2 in the invention described in Cited Reference1.

[Claim] 14
[Cited References] 1, 2

Comparing the invention of claim 14 of the present application and the invention
described in Cited Reference 1, they differ in that in the invention of claim 14 the base sequence
is a GCL sequence, whereas no such description is found in Cited Reference 1.

The above noted difference is examined.

In the technique described in Cited Reference 2, CAZAC sequences generated by
cyclically shifting one CAZAC sequenceare used (correspondingto that “the base sequenceis a
GCL sequence” in claim 14). One skilled in the art would have readily used a GCL sequenceas

4.
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the base sequence by applying the technique described in Cited Reference 2 in the invention
described in Cited Reference1.

<Claims for which no groundsfor rejection are found>
Regarding the invention recited in claims (1, 10, 15), at the present moment no grounds

for rejection are found. If a ground for rejection is newly found, such ground for rejection will
be notified.
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TRANSLATOR'S STATEMENT

The undersigned is proficient in both English and the Japanese language andstates that

the attached is an accurate translation of the Japanese language claims as allowed on March 15,

2011, in Japanese Patent Application No. JP 2010-265294.

Date: _May 31, 2011 Translator's Name: /Shoko Leck/
Shoko I. Leek
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Serial No. 12/293,530
Docket No. 733156.428USPC

Inventors: Daichi Imamuraetal.

TRANSLATION OF ALLOWED CLAIMSIN JPSN 2010-265294

1, A mobile station apparatus comprising:

a selecting unit configured to randomly select a sequence from a group of sequences

corresponding to an amountof data or reception quality, wherein a plurality of sequences generated

from a plurality of base sequences are grouped into a plurality of groups, which are respectively

associated with different amounts of data or reception qualities, such that those sequencesthat are

generated from the same base sequenceare first included in a predetermined numberof the sequences

contained in the same group; and

a transmitting unit configured to transmit the selected sequence.

2. The mobile station apparatus according to claim1, wherein said transmitting unit transmits

the selected sequence on a random access channel.

3. The mobile station apparatus according to claim 1 or 2, wherein the predetermined numberis

determined from received control information.

4. The mobile station apparatus according to any of claims 1-3, wherein the predetermined

numbervaries in accordance with received control information.

5. The mobile station apparatus according to any of claims 1-4, wherein a numberofthe

sequences contained in each ofthe plurality of groups varies in accordance with received control

information.

6. The mobile station apparatus according to any of claims 1-5, wherein each ofthe plurality of

groups is comprised of a different numberofthe sequences.
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Inventors: Daichi Imamuraetal.

7. The mobile station apparatus according to any of claims 1-6, wherein the plurality of

sequences are grouped bypartitioning the plurality of sequences arranged in an increasing order of

sequence indices of the base sequences.

8. The mobile station apparatus according to claim 7, wherein a position at which the plurality of

sequencesare partitioned varies in accordance with received control information.

9. The mobile station apparatus according to any of claims 1-8, wherein one group associated

with one ofthe different amounts of data or reception qualities is comprised ofall of the sequences

generated from at least one of the plurality of base sequences.

10. The mobile station apparatus according to any of claims 1-9, wherein a group associated with

the amount of data or reception quality with higher probability of occurrence is comprised of a

greater number of the sequences.

11. The mobile station apparatus according to any of claims 1-10, wherein a numberofthe

sequences contained in each ofthe plurality of groups varies in accordance with probability of

occurrence of the amountof data or reception quality.

12. The mobile station apparatus according to any ofclaims 1-11, wherein a plurality of the

sequences with different cyclic shifts are generated from eachofthe plurality of base sequences.

13. The mobile station apparatus according to any of claims 1-12, wherein the base sequenceis a

Generalized Chirp-like (GCL) sequence.

14. Arandom access method comprising:

grouping a plurality of sequences generated from a plurality of base sequencesinto a plurality

of groups, which are respectively associated. with different amounts of data or reception qualities,
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such that those sequencesthat are generated from the same base sequencearefirst included in a

predetermined numberof the sequences contained in the same group; and

randomly selecting a sequence from the sequences contained in a group corresponding to one

of the amounts of data or reception qualities.
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DETAILED ACTION

1. The instant application having application No 12/293530 on 09/18/2008is

presented for examination by the examiner.

Qath/Declaration

2. The applicant’s oath/declaration has been reviewed by the examiner and is found

to conform to the requirements prescribed in 37 C.F.R 1.63.

Information Disclosure Statement

3. The information disclosure statement (IDS) submitted on 09/18/2008 and

09/09/2010 and 03/03/2011. The submission is in compliance with the provisions of 37

CFR 1.97. Accordingly, the information disclosure statement is being considered by the

examiner.

Claim Rejections - 35 USC § 102

4. The following is a quotation of the appropriate paragraphsof 35 U.S.C. 102 that

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

A person shall be entitled to a patent unless —

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

5. Claims 12-25 are rejected under 35 U.S.C 102(e) as being anticipated by Ludwig

et al (US 2007/0165567, Jul. 19, 2007) (Hereinafter Tanet al).

1-11. (Canceled)

Regarding claim 12, Tan discloses a mobile station apparatus comprising a

selecting unit configured to randomly select a sequencefrom a group of sequences

corresponding to an amountof data or reception quality (see Fig 14 block 1404, page 4,

par (0052), line 5-10, shows the UE selects one of the signature sequences (from a

group of sequences), the selection is randomly selected (randomly selects the

sequence). However, the select sequence could be predefined or selected to reduce the

possibility of interference (reception quality)),

wherein a plurality of sequences generated from a plurality of base sequencesare

grouped into a plurality of groups(see Fig 14, page 4, par (0052), line 5-10, the UE

defines 1400 a plurality of spread sequences(plurality of sequences) derived

(generated) from a plurality of constant amplitude zero autocorrelation (CAZAC)

sequences(generated from a plurality of bases sequences), the UE then combines 1402

(making plurality of groups) the spread sequences with an orthogonal code to form

extended spread sequences (signature sequences)),
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which are respectively associated with different amounts of data or reception qualities

(page 2, par (0025), line 5-10, a numberof signature sequence groups are pre-defined

so that every group consists of signature sequences and different groups (having

different amount of data) can be assignedto different neighboring sectors), such that

those sequencesthat are generated from the same base sequencearefirst included in

a predetermined numberof the sequences contained in the same group(page 2, par

(0025), line 5-10, a number of signature sequence groups are pre-defined

(predetermined) so that every group consists of signature sequences(numberof

sequences contained in the same group); and a transmitting unit configured to transmit

the selected sequence (page 4, par (0053), line 3-7, the UE transmits 1410(transmitting

unit) the RACH preamble using the selected slot, signature sequence(selected

sequence), and power, and then monitors 1412 for a positive acquisition indicator

(ACKnowledgement) from the node-B, if positive acquisition indicator is detected, the

UE sends RACH message to Node-B).

Regarding claim 13, Tan discloses transmitting unit transmits the selected

sequence on a random access channel(page 4, par (0053), line 3-7, the UE transmits

1410(transmitting unit) the RACH (random access channel) preamble using the

selected slot, signature sequence(selected sequence), and power, and then monitors

1412 for a positive acquisition indicator (ACKnowledgement) from the node-B,ifpositive

acquisition indicator is detected, the UE sends RACH message to Node-B).
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Regarding claim 14, Tan discloses the predetermined numberis determined

from received control information (page 4, par (0047), line 3-7, At the Node B, once the

RACHpreamble is successfully received(received control information), a four-bit

acknowledgement corresponding to the sequence number(predetermined number) is

transmitted to the UE).

Regarding claim 15, Tan discloses the predetermined numbervaries in

accordance with received control information (page 2, par (0026), line 3-7, the number

of RACH opportunities thus varies according to different bandwidth deployments).

Regarding claim 16, Tan discloses a numberof the sequencescontained in

eachof the plurality of groups varies in accordance with received control information

(page 2, par (0026), line 3-7, the length of a signature sequenceis fifteen. For the

scalable bandwidth structure, the length of a signature sequenceis fixed tofifteen. The

number of RACH opportunities (number of sequences) thus varies according to different

bandwidth deployments).

Regarding claim 17, Tan discloses each of the plurality of groups is comprised of

a different numberof the sequences (page 2, par (0025), line 5-10, a number of

signature sequence groups are pre-defined so that every group consists of signature

sequencesand different groups (having different number of sequences) can be

assignedto different neighboring sectors).
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Regarding claim 18, Tan discloses the plurality of sequences are grouped by

‘partitioning the plurality of sequences arrangedin an increasing order of sequence

indices of the base sequences(page 2, par (0025), line 5-10, the subcarriers are divided

into resource blocks with each resource block using a fixed number of contiguous sub-

carriers, for each of the resource blocks, a numberof signature sequence groups are

pre-defined so that every group consists of Ns signature sequences and different

groups can be assigned to different neighboring sectors).

Regarding claim 19, Tan discloses a position at which the plurality of sequences

are partitioned varies in accordancewith received control information(page 2, par

(0026), line 1-5, the length of a signature sequenceis fixed to fifteen. The number of

RACHopportunities thus varies according to different bandwidth deployments).

Regarding claim 20, Tan discloses one group associated with one of the

different amounts of data or reception qualities is comprised of all of the sequences

generated from at least one of the plurality of base sequences (page 2, par (0025), line

5-10, a numberof signature sequence groups are pre-defined so that every group

consists of signature sequences and different groups (having different amountof data)

can be assigned to different neighboring sectors).
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Regarding claim 21, Tan discloses a group associated with the amountof data

or reception quality with higher probability of occurrence is comprised of a greater

numberof the sequences (page 5, par (0059), line 5-10, the RACH preamble

sequencing without the need for reserved RACH access resources enhances the peak

rate of data transmission and can reduce latency issues for data transmissions, expect

to achieve higher probability and user packetcall throughput).

Regarding claim 22, Tan discloses a numberof the sequencescontained in

eachof the plurality of groups varies in accordance with probability of occurrence of the

amountof data or reception quality (page 2, par (0026), line 3-7, the number of RACH

opportunities thus varies according to different bandwidth deployments).

Regarding claim 23, Tan discloses a plurality of the sequenceswith different

cyclic shifts are generated from each ofthe plurality of base sequences (page 2, par

(0025), line 7-10, Each group also consists of several cyclically shifted (different cyclic

shifts) versions of the signature sequences).

Regarding claim 24, Tan discloses the base sequenceis a Generalized Chirp-

like (GCL) sequence(page 2, par (0028), line 1-7, the signature sequences are obtained

from a constant amplitude zero auto correleation (CAZAC) sequence, which include

different "classes" of generalized chirp like (GCL) or Chu-sequences).
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Regarding claim 25, Tan discloses a random access method comprising

grouping a plurality of sequences generated from a plurality of base sequencesinto a

plurality of groups(see Fig 14, page 4, par (0052), line 5-10, the UE defines 1400 a

plurality of spread sequences(plurality of sequences) derived (generated) from a

plurality of constant amplitude zero autocorrelation (CAZAC) sequences (generated

from a plurality of bases sequences), the UE then combines 1402 (making plurality of

groups) the spread sequences with an orthogonal code to form extended spread

sequences(signature sequences)), which are respectively associated with different

amounts of data or reception qualities (page 2, par (0025), line 5-10, a numberof

signature sequence groups are pre-defined so that every group consists of signature

sequences and different groups (having different amount of data) can be assigned to

different neighboring sectors), such that those sequences that are generated from the

same base sequencearefirst included in a predetermined numberof the sequences

contained in the same group(page 2, par (0025), line 5-10, a number of signature

sequence groups are pre-defined (predetermined) so that every group consists of

signature sequences(numberof sequences contained in the same group); and

randomly selecting a sequence from the sequencescontained in a group corresponding

to one of the amounts of data or reception qualities(see Fig 14 block 1404, page 4, par

(0052), line 5-10, shows the UE selects one of the signature sequences (from a group

of sequences), the selection is randomly selected (randomly selects the sequence).

However, the select sequence could be predefined or selected to reduce the possibility

of interference (reception quality)).
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Conclusion

6. The prior art made of record and notrelied upon is considered pertinent to

applicant's disclosure are:

e Lu Ming etal. (US 6519462, Feb. 11, 2003) teaches Method and Apparatusfor

Multi-user resources.

Anyinquiry concerning this communication or earlier communications from the

examiner should be directed to IQBAL ZAIDI whosetelephone numberis (571) 270-

3943. The examiner can normally be reached on 7:30a.m to 5:00p.m.

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

supervisor, NGO RICKY can be reached on 571-272-3139. The fax phone numberfor

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

Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should

you have questions on accessto the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197(toll-free).

/Pao Sinkantarakorn/

Primary Examiner, Art Unit 2464
6/6/2011

/AQBAL ZAIDI/

Examiner, Art Unit 2464
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12/293,530 09/18/2008 Daichi Imamura 733156.428USPC 2058

96896 7590 06/15/2011 EXAMINER
Seed Intellectual Property Law Group PLLC
701 Fifth Avenue, Suite 5400 . ZAIDI, IQBAL
Seattle, WA 98104 ART UNIT PAPER NUMBER

2464

NOTIFICATION DATE DELIVERY MODE

06/15/2011 ELECTRONIC

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

The time period forreply,if any, is set in the attached communication.

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

jeffs.docketing@seedip.com

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

Commissioner for Patents
United States Patent and Trademark Office

P.O. Box 1450
Alexandria, VA 22313-1450

Seed Intellectual Property Law Group PLLC
701 Fifth Avenue, Suite 5400
Seattle WA 98104 DECISION ON REQUEST TO

: PARTICIPATE IN PATENT

In re Application of: IMAMURA, DAICHIet PROSECUTION HIGHWAY
al. PROGRAM ANDPETITION TO

Application No. 12/293,530 MOO UNDER 37 CFRFiled: September 18, 2008 - ,For: RADIO. COMMUNICATION MOBILE MAILED
STATION APPARATUS AND RADIO

COMMUNICATION METHOD JUN 15 2011

“ DIRECTOR OFFICE
TECHNOLOGY CENTER 2400

This is a decision on the request to participate in the Patent Prosecution Highway (PPH) program
and the petition under 37 CFR 1.102(d),filed May 31, 2011, to make the above-identified
application special.

The petition is DISMISSED AS MOOT,

A grantable request to participate in the PPH program andpetition to make special require:

(1) The U.S. application is
(a) a Paris Convention application which either (4) validly claims priority under 35

U.S.C. 119(a) and 37 CFR 1.55 to one or more applications filed in the JPO, or
(ii) validly claimspriority to a PCT application that contains no priority claims, or

(b) a national stage application under the PCT (an application which entered the
national stage in the U.S. from a PCTinternational application after compliance
with 35 U.S.C. 371), which PCT application(i) validly claimspriority to an
application filed in the JPO,or (ii) validly claims priority to a PCT application
that containsno priority claims, or(iii) contains no priority claim, or

(c) a so-called bypass application filed under 35 U.S.C. 111 (a) which validly claims
benefit under 35 U.S.C. 120 to a PCTapplication, which PCT application (i) validly
claimspriority to an application filed in the JPO,or (ii) validly claims priority to a
PCTapplication that containsno priority claims, or(iii) contains no priority claim.
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Application SN 12/293,530
Decision on Petition

Where the JPO application that contains the allowable/patentable claimsis not the same application for
whichpriority is claimed in the U.S. application, applicant must identify the relationship between the
JPO application that contains the allowable/patentable claims and the JPO priority application claimed
in the U.S. application;

(2) Applicant must submit a copyof:
a. The allowable/patentable claim(s) from the Japanese application(s);
b. An English translation of the allowable/patentable claim(s), if the claims were
published in a language other than English); and
c. A statement that the English translation is accurate;

(3) Applicant must:
' a, Ensure that all the claims in the U.S. application sufficiently correspond or be

amendedto sufficiently correspondto the allowable/patentable claim(s) in the JPO
application(s) and
b. Submit a claim correspondencetable in English;

(4) Examination of the U.S. application has not begun;

(5) Applicant must submit:
a. A copyofall the office action(s) (which are relevant to patentability), excluding
"Decision to Grant a Patent” from each of the Japanese application(s) containing the
allowable/patentable claim(s);

b. An English languagetranslation of the JPO office action(s) (if the office action(s) are
not in the English language); and
c. A statement that the English translation is accurate;

(6) Applicant must submit:
a. An IDSlisting the documents cited by the JPO examinerin the JPO office action
(unless already filed in this application); and
b. Copiesof all the documents cited in the JPO office action, except U.S. patents or U.S.
patent application publications (unless already filed in this application).

The request to participate in the PPH program andpetition do not meet the requirementset forth
in item (4) above because examination ofthe application has already begun.Afirst Office action
has already been issued on 6/14/2011.

Since examination of the application has already begun, the Petition is DISMISSED AS
MOOT.

Telephone inquiries concerning this decision should be directed to Aaron Strange at 571-272-
3959,

All other inquiries concerning the examination or status of the application is accessible in the
PAIRsystem at http://www.uspto.gov/ebc/index.html.

!
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Application SN 12/293,530
Decision on Petition

The application is being forwarded to the examinerfor action on the merits commensurate with
this decision.

/Christopher Grant/

Christopher Grant
Quality Assurance Specialist
Technology Center 2400
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Application Number 42293530

Filing Date 2008-09-18

Attorney Docket Number

 
 
 
 

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)

  

U.S.PATENTS

: : . : Pages,Columns,Lines where
Examiner Cite Patent Number Kind Issue Date Name of Patentee or Applicant Relevant Passagesor Relevant
Initial No Code! of cited Document .

Figures Appear

If you wish to add additional U.S. Patent citation information please click the Add button.

U.S.PATENT APPLICATION PUBLICATIONS

as . ae : Pages,Columns,Lines where
Cite No Publication Kind|Publication Name of Patentee or Applicant Relevant Passagesor Relevant

Number Code') Date of cited Document :
Figures Appear

Pages,Columns,Lines
where Relevant

Passages or Relevant
Figures Appear

Name of Patentee or

Applicant of cited
Document

If you wish to add additional Foreign Patent Documenicitation information please click the Add button

NON-PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate),title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s),
publisher, city and/or country where published.

Examiner] Cite
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)

 

Motorola, "RACH Design for EUTRA," R1-060025, 3GPP TSG RAN1#43, Helsinki, Finland, January 23-25, 2006, 11
pages.

 

NTT DoCoMo, Fujitsu, Mitsubishi Electric, NEC, Panasonic, Sharp, Toshiba Corporation, "Orthogonal Pilot Channel
Structure for E-UTRA Uplink," R1-060319 (Original R1-060046), 3GPP TSG RAN WG1 Meeting #44, Denver, USA,
February 13-17, 2006, pp. 1-7.
  

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

EXAMINER SIGNATURE

Examiner Signature Date Considered

 

 

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

' See Kind Codes of USPTO Patent Documents at www.LiSPTO.GOV or MPEP 901.04. 2 Enteroffice that issued the document, by the two-letter code (WIPO
Standard ST.3}. 3 For Japanese patent documents,the indication of the year of the reign of the Emperor must precede the serial numberof the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if
English language translation is attached.
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CERTIFICATION STATEMENT

 
 
 

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99}

  

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

That each item of information contained in the information disclosure statement wasfirst cited in any communication
[-] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the

information disclosure statement. See 37 CFR 1.97(e)(1).

That no item of information contained in the information disclosure statement was cited in a communication from a

foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to
any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e){2).

See attached certification statement.

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE

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

Signature [Shoko Leek Date (YYYY-MM-DD)

Name/Print Shoko |}. Leek Registration Number 43,746

   

 

This collection of information is required by 37 CFR 1.97 and 1.98. The informationis required to obtain or retain a benefit by the
public whichis to file (and by the USPTOto process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending 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 Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidenceof receipt similar toa
Post Card, as described in MPEP 503.

 
New Applications Under 35 U.S.C. 111
if a new application is being filed and the application includes the necessary componentsfora filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown onthis
AcknowledgementReceiptwill establish the filing date of the application.

NationalStage 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 asa
national stage submission under35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTOas a Receiving Office
If a new international application is being filed and the international application includes the necessary componentsfor
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shown on this AcknowledgementReceiptwill establish the international filing date of
the application.
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PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants > Daichi Imamuraet al.

Application No. :—12/293,530

Filed : September 18, 2008

For > RADIO COMMUNICATION MOBILE STATION APPARATUS

AND RADIO COMMUNICATION METHOD

Examiner : Iqbal Zaidi

Art Unit : 2464

Docket No. : 733156.428USPC

Date > July 21, 2011

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT TRANSMITTAL

Commissionerfor Patents:

In accordance with 37 CFR 1.56 and 1.97 through 1.98, applicants wish to make

known to the U.S. Patent and Trademark Office the references set forth on the attached

Information Disclosure Statement. Copies of cited U.S. patents and published patent

applications are not required and accordingly have not been provided. Copies of any other cited

references are enclosed. As to any reference cited, applicants do not admit that it is “prior art”

under 35 U.S.C. $§ 102 or 103, and specifically reserve the right to traverse or antedate any such

reference, as by a showing under 37 CFR 1.131 or other method. Although the aforesaid

references are made knownto the Patent and Trademark Office in compliance with applicants’

duty to disclose all information they are aware of which is believed relevant to the examination

of the above-identified application, applicants believe that their invention is patentable.

We hereby certify that no item of information contained in the attached

Information Disclosure Statement was cited in a communication from a foreign patent office in a

counterpart foreign application, and, to our knowledge, after making reasonable inquiry, no item

of information contained in the attached Information Disclosure Statement was known to any
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individual designated in 37 CFR 1.56(c) more than three months prior to the filing of this

Information Disclosure Statement.

Please acknowledge receipt of this Information Disclosure Statement and kindly

makethe cited references of record in the above-identified application.

Applicants believe this Information Disclosure Statement has been timely filed,

however, the Director is authorized to charge any fee due by wayofthis Information Disclosure

Statement to our Deposit Account No. 19-1090.

Respectfully submitted,

SEEDIntellectual Property Law Group Pic

/Shoko Leek/

Shoko I. Leek

Registration No. 43,746

SIL:tt

Enclosures:

Information Disclosure Statement

Cited References (2)

701 Fifth Avenue, Suite 5400
Seattle, Washington 98104
Phone: (206) 622-4900
Fax: (206) 682-6031
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PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants : Daichi Imamuraetal.

Application No. > 12/293,530

Filed : September 18, 2008

Title : RADIO COMMUNICATION MOBILE STATION APPARATUS

AND RADIO COMMUNICATION METHOD

Examiner : Iqbal Zaidi

Art Unit >: 2464

Docket No. :  733156.428USPC

Date : September8, 2011

Mail Stop Amendment
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

AMENDMENT

Commissionerfor Patents:

In response to the Office Action dated June 14, 2011, please amend the

application as follows:

Amendments to the Claimsarereflected in the listing of claims which begins on

page 2 of this paper.

Remarksbegin on page 5 ofthis paper.
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REMARKS

In the Office Action mailed June 14, 2011, claims 12-25 were rejected under 35

U.S.C. 102(c) as being identically disclosed by Tan et al. (US 2007/0165567, “Tan”.

Applicants respectfully traverse the rejection of these claims and submit the following. In this

connection, applicants’ attorney thanks the Examinerfor his time and consideration in

conducting a telephone interview on August 9, 2011, to discuss the present application vis-a-vis

Tan. Although no agreement was reached during the interview, the present claim amendment

and response have been prepared based on what was discussed, to advance the examination of

the present application. Specifically, both independent claims 12 and 25, as well as dependent

claims 20-22, are amended, and new claims 26 and 27 are added. No new matter is added.

Prior to discussing why claims 12-27 of the present application are allowable over

Tan, a brief description of an exemplary embodimentof the invention is set forth below. It

should be understoodthat the following is provided merely to assist the Office’s examination of

the present application, and is not intendedto limit the scope of the claims.

In accordance with an exemplary embodimentof the present invention, a mobile

station apparatus is configured to randomly select a sequence and transmit the selected sequence

on a random access channel to a base station. (See paragraph [0003] of the application.) To this

end, a set of sequences generated from a plurality of base sequences are grouped intoaplurality

of groups, which are respectively associated with different amounts of data and different

reception qualities. For example, as shown in Figure 9, a set of sequences (“SIGNATURE

NUMBER#1 - #64’) generated from a plurality of base sequences (““CAZAC SEQUENCE

NUMBERk: #1 - #8”) are grouped into a plurality of groups, which are respectively associated

with both different amounts of data and different reception qualities. Thus, each of the groups

provides an indication of an amountof data and a reception quality. (See paragraphs [0029] and

[0063] of the application.) Additionally, the set of sequences are grouped such that those

sequencesthat are generated fromthe same base sequence(c.g., those “SIGNATURE NUMBER

#] - #8” generated from the “CAZAC SEQUENCE NUMBER#1”) arefirst included in a

predetermined numberof the sequences contained in the same group(e.g., the fourteen (14)
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sequences contained in the group corresponding to the “CONTROL INFORMATION 000”). In

the example of Figure 9,after those eight (8) sequences generated from the “CAZAC

SEQUENCE NUMBER#1”are first included, six (6) sequences generated from the “CAZAC

SEQUENCE NUMBER#2”are next included in the same group. (Sec paragraph [0051] ofthe

application.) The mobile station apparatus randomly selects a sequence from oneofthese groups

corresponding to one of the amounts of data and oneofthe reception qualities.

Tan discloses deriving a plurality of spread sequences from a plurality of CAZAC

sequences and combining those derived spread sequences with an orthogonal code to form

“extended spread sequences(signature sequences).” Tan further discloses “randomly

select[ing]” one of these extended spread sequencesor, in the alternative, selecting a

“predefined” one of these extended spread sequencesin order “to reduce the possibility of

interference.” Paragraph [0052].

Also, Tan discloses that “[for each of the Nr resource blocks,] a numberof

signature sequence groupsare pre-defined so that every group consists ofNs signature sequences

and different groups can be assigned to different neighboring sectors. Each group also consists

of several cyclically shifted versionsofthe signature sequences (Nsy).” Paragraph [0025].

In the Office Action, the Office found that Tan’s selection of a “predefined” one

of the extended spread sequencesin order“to reduce the possibility of interference” corresponds

to the claimed selection of “a sequence from a group of sequences[, the group] corresponding to

... reception quality.” Applicants respectfully traversethis finding.

According to the present invention as recited in claim 12, as amended, “‘a plurality

of sequences generated from a plurality of base sequences are grouped into a plurality of groups,

which are respectively associated with both different amounts of data and different reception

qualities, such that each group provides an indication of an amount of data and a reception

quality and that those sequencesthat are generated from the same base sequencearefirst

included in a predetermined numberofthe sequences contained in the same group.” Claim 25

has been similarly amended. While Tan teaches forming different groups of signature sequences,

Tanis silent as to preparing groups “which are respectively associated with both different

amounts of data and different reception qualities, such that each group provides an indication of
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an amount of data and a reception quality”as explicitly recited in claims 12 and 25. Further,

because Tan does not teach forming different groups of signature sequences “which are

respectively associated with both different amounts of data and different reception qualities, such

that cach group provides an indication of an amount of data and a reception quality” as discussed

above,it follows that Tan cannot teach or suggest “randomly select[ing] a sequence from [a

group of] sequences[, the] group corresponding to an amountof data and a reception quality,”as

further recited in claims 12 and 25.

The Office also found that Tan’s groups, each consisting of “Ns” number of

signature sequences (paragraph [0025]), correspond to the claimed “plurality of groups, which

are respectively associated with different amounts of data.” The Office’s interpretation is based

on cquating Tan’s “Ns signature sequences” included in every group with “different amounts of

data [respectively associated with a plurality of groups]” as claimed. Applicants respectfully

disagree with the finding because claims 12 and 25 of the present application both explicitly

recite “different amounts of data [respectively associated with a plurality of groups]” separately

from “‘a predetermined numberof the sequences contained in the same group.” Assuch, the

“different amounts of data” as claimed cannot correspond to the number“Ns” of sequences

contained in a group in Tan. Furthermore, Tan’s “Ns”is not provided to the Node-B so that the

group of Tan including “Ns signature sequences” does not provide an indication of an amount of

data, as explicitly recited in claims 12 and 25. Still further, as discussed above, claims 12 and 25

recite that “cach group provides an indication of an amount of data and a reception quality,”

which is not taught or suggested by the group of Tan. .
Based on the foregoing, applicants submit that Tan fails to teach or suggest

various features of the present invention as recited in claims 12 and 25. Thus, Tan does not

anticipate claims 12 and 25 under 35 U.S.C. 102(e). Withdrawalofthe rejection of claims 12

and 25 on this basis is respectfully requested.

Claims 13-24, 26 and 27 all depend from claim 12 and, therefore, these claims are

likewise submitted as allowable for at least the same reasons why claim 12 is allowable.
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Closing

The Directoris authorized to charge any additional fees due by wayofthis

Amendment, or credit any overpayment, to our Deposit Account No. 19-1090.

All of the claims remaining in the application are now clearly allowable.

Favorable consideration and a Notice of Allowanceare earnestly solicited.

Respectfully submitted,

SEED Intellectual Property Law Group pic

/Shoko Leek/

Shoko I. Leek

Registration No. 43,746

SIL:tt:ms

701 Fifth Avenue, Suite 5400
Seattle, Washington 98104
Phone: (206) 622-4900
Fax: (206) 682-6031
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Amendments to the Claims:

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

application:

Listing of Claims

I-1l. (Canceled)

12. (Currently Amended) A mobile station apparatus comprising:

a selecting unit configured to randomly select a sequence from a group of sequences, the
 

group corresponding to an amountof data-er and a reception quality, wherein a plurality of

sequences generated from a plurality of base sequences are grouped into a plurality of groups,

which are respectively associated with bothdifferent amounts of data-or_and different reception

qualities, such that each group provides an indication of an amount of data and a reception

quality and that those sequencesthat are generated from the same base sequencearefirst

included in a predetermined numberof the sequences contained in the same group; and

a transmitting unit configured to transmit the selected sequence.

13. (Previously Presented) The mobile station apparatus according to claim 12, wherein said

transmitting unit transmits the selected sequence on a random access channel.

14. (Previously Presented) The mobile station apparatus according to claim 12, wherein the

predetermined numberis determined from received control information.

15. (Previously Presented) The mobile station apparatus according to claim 12, wherein the

predetermined numbervaries in accordance with received control information.

16. (Previously Presented) The mobile station apparatus according to claim 12, wherein a

numberof the sequences contained in eachof the plurality of groups varies in accordance with

received control information.
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17. (Previously Presented) The mobile station apparatus according to claim 12, wherein each

of the plurality of groups is comprised of a different number of the sequences.

18. (Previously Presented) The mobile station apparatus according to claim 12, wherein the

plurality of sequences are grouped bypartitioning the plurality of sequences arranged in an

increasing order of sequence indices of the base sequences.

19. (Previously Presented) The mobile station apparatus according to claim 18, wherein a

position at which the plurality of sequencesare partitioned varies in accordance with received

control information.

20. (Currently Amended) The mobile station apparatus according to claim 12, wherein one

group associated with both one of the different amounts of data-or and one ofthe different

reception qualities is comprisedofall of the sequences generated from at least one of the

plurality of base sequences.

21. (Currently Amended) The mobile station apparatus according to claim 12, wherein a

group associated with the amountof data orthereception quality with higher probability of

occurrence is comprised of a greater numberofthe sequences.

22. (Currently Amended) The mobile station apparatus according to claim 12, wherein a

numberof the sequences contained in each of the plurality of groups varies in accordance with

probability of occurrence of the amountof data or thereception quality.

23. (Previously Presented) The mobile station apparatus according to claim 12, wherein a

plurality of the sequences with different cyclic shifts are generated from each ofthe plurality of

base sequences.
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24. (Previously Presented) The mobile station apparatus accordingto claim 12, wherein the

base sequenceis a Generalized Chirp-like (GCL) sequence.

25.|(Currently Amended) A random access method comprising:

grouping a plurality of sequences generated from a plurality of base sequences into a

plurality of groups, which are respectively associated with both different amounts of data-or_and

different reception qualities, such that each group provides an indication of an amountofdata

and a reception quality and that those sequencesthat are generated from the same base sequence

 

are first included in a predetermined numberof the sequences contained in the same group; and

randomly selecting a sequence from the sequences contained in a group corresponding to

ene-ofthe-amounts an amount of data-er and a reception-qualities quality. 

26.|(New) The mobile station apparatus according to claim 12, wherein the plurality of

groupsare respectively associated with both the different amountsofdata to be transmitted from

the mobile station apparatus and the different reception qualities measured at the mobile station

apparatus.

27. (New) The mobile station apparatus according to claim 12, whereinthe plurality of

sequences generated from the plurality of base sequences are groupedintotheplurality of groups,

such that all of sequences that are generated from one of the base sequencesandatleast one of

sequencesthat are generated from anotherof the base sequencesare includedin the

predetermined numberof the sequences contained in the same group.
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DETAILED ACTION

1. This office action is in response to applicant’s amendmentfiled on Sep 8, 2011

for Application No. 12/293530.

2. Claims 12-27, are pending in this application.

Response to Argument

3. Applicant's arguments with respect to claims 12-25, have been considered but

are mootin view of the new ground(s) of rejection. However the new ground(s) of

rejection is madein view of Tan et al (US 2007/0165567, Jul. 19, 2007) and Suttvong et

al. (WO 2006/019710, Feb. 23, 2006).

Claim Rejections - 35 USC § 103

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis forall

obviousnessrejections setforth in this Office action:

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

5. Claims 12-27 are rejected under 35 U.S.C 103(a) as being unpatentable over

Tan et al (US 2007/0165567, Jul. 19, 2007) in view of Suttvong et al. (WO

2006/019710, Feb. 23, 2006).

1-11. (Canceled)
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Regarding Claim 12, Tan discloses a mobile station apparatus comprising a

selecting unit configured to randomly select a sequence from a group of sequences (see

Fig 14 block 1404, page 4, par (0052), line 5-10, shows the UEselects one of the

signature sequences (from a group of sequences), the selection is randomly selected

(randomly selects the sequence), page 2, par(0025), line 8-11, a numberof signature

sequence groups are pre-defined so that every group consists of signature

sequences(selecting a sequence from a group of sequences)),

wherein a plurality of sequences generated from a plurality of base sequences

are grouped into a plurality of groups(see Fig 14, page 4, par (0052), line 5-10, the UE

defines 1400 a plurality of spread sequences(plurality of sequences) derived

(generated) from a plurality of constant amplitude zero autocorrelation (CAZAC)

sequences(generated from a plurality of bases sequences), the UE then combines 1402

(making plurality of groups) the spread sequences with an orthogonal code to form

extended spread sequences (signature sequences)),

and that those sequences that are generated from the same base sequence are

first included in a predetermined numberof the sequencescontained in the same

group (page 2, par (0025), line 5-10, a numberof signature sequence groups are pre-

defined (predetermined) so that every group consists of signature sequences(numberof

sequences contained in the same group);

and a transmitting unit configured to transmit the selected sequence (page 4, par

(0053), line 3-7, the UE transmits 1410(transmitting unit) the RACH preamble using the
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selected slot, signature sequence (selected sequence), and power, and then monitors

1412 for a positive acquisition indicator (ACKnowledgement) from the node-B, if positive

acquisition indicator is detected, the UE sends RACH message to Node-B).

Tan disclosesall aspects of the claimed invention, except the group

corresponding to an amountof data and a reception quality, which are respectively,

associated with both different amounts of data and different reception qualities, such

that each group provides an indication of an amountof data and a reception quality.

Suttvong is the samefield of invention teaches the group corresponding to an

amountof data and a reception quality (page 14, (0062), see Fig 7, shows group of

access sequences based on a variety of factors, Factors include CQI ranges(different

reception quality), buffer level(see page 9, (0038), the quantity of access sequences

assigned to various combinations of factors , the access terminal send a buffer level

indicator, indicating the amountof data ), quality of service (reception quality), packet

size, frequency bandwidth request, or other factors), which are respectively associated

with both different amounts of data and different reception qualities(page 14, (0062),

see Fig 7, shows group of access sequencesbased on a variety of factors, Factors

include CQI ranges(different reception quality), buffer level(see page 9, (0038), the

quantity of access sequences assigned to various combinations of factors , the access

terminal send a buffer level indicator, indicating the amountof data(levels are different

amountof data)), quality of service (reception quality), packet size, frequency bandwidth

request, or otherfactors),
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such that each group provides an indication of an amount of data and a reception

quality (page 14, (0062), see Fig 7, shows group of access sequences based on a

variety of factors, Factors include CQI ranges(a reception quality), buffer level, quality of

service (reception quality), packet size(an amounts of data), frequency bandwidth

request, or other factors).

Tan and Suttvong are analogousart because they are from the samefield of

endeavorof accessto a service device.

lt would have been obvious to one of ordinary skill in the art at the time of the

invention to modify the teaching of Tan to include the teaching of Suttvong becauseit is

providing the techniques to minimize the use of a broadcast acknowledgement channel

during its preamble transmission.

Regarding claim 13, Tan discloses transmitting unit transmits the selected

sequence on arandom access channel(page 4, par (0053), line 3-7, the UE transmits

1410(transmitting unit) the RACH (random access channel) preamble using the

selected slot, signature sequence(selected sequence), and power, and then monitors

1412 for a positive acquisition indicator (ACKnowledgement) from the node-B,ifpositive

acquisition indicator is detected, the UE sends RACH message to Node-B).

Regarding claim 14, Tan discloses the predetermined numberis determined

from received control information (page 4, par (0047), line 3-7, At the Node B, once the

RACHpreamble is successfully received(received control information), a four-bit
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acknowledgementcorresponding to the sequence number(predetermined number) is

transmitted to the UE).

Regarding claim 15, Tan discloses the predetermined numbervaries in

accordancewith received control information (page 2, par (0026), line 3-7, the number

of RACH opportunities thus varies according to different bandwidth deployments).

Regarding claim 16, Tan discloses a numberof the sequences containedin

each of the plurality of groups varies in accordance with received control information

(page 2, par (0026), line 3-7, the length of a signature sequenceis fifteen. For the

scalable bandwidth structure, the length of a signature sequenceis fixedto fifteen. The

number of RACH opportunities (number of sequences) thus varies according to different

bandwidth deployments).

Regarding claim 17, Tan discloses each ofthe plurality of groups is comprised of

a different numberof the sequences (page 2, par (0025), line 5-10, a numberof

signature sequence groups are pre-defined so that every group consists of signature

sequences and different groups (having different number of sequences) can be

assigned to different neighboring sectors).

Regarding claim 18, Tan discloses the plurality of sequences are grouped by

partitioning the plurality of sequences arranged in an increasing order of sequence

indices of the base sequences(page2, par (0025), line 5-10, the subcarriers are divided
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into resource blocks with each resource block using a fixed number of contiguous sub-

carriers, for each of the resource blocks, a numberof signature sequence groups are

pre-defined so that every group consists of Ns signature sequences and different

groups can be assignedto different neighboring sectors).

Regarding claim 19, Tan discloses a position at which the plurality of sequences

are partitioned varies in accordance with received control information (page 2, par

(0026), line 1-5, the length of a signature sequenceis fixed to fifteen. The numberof

RACHopportunities thus varies according to different bandwidth deployments).

Regarding claim 20, Tan discloses one group associated with one of the

different amounts of data or reception qualities is comprised of all of the sequences

generated from at least one of the plurality of base sequences (page 2, par (0025),line

5-10, a numberof signature sequence groups are pre-defined so that every group

consists of signature sequences anddifferent groups (having different amountof data)

can be assignedto different neighboring sectors).

Regarding claim 21, Tan discloses a group associated with the amountof data

or reception quality with higher probability of occurrence is comprised of a greater

numberof the sequences (page 5, par (0059), line 5-10, the RACH preamble

sequencing without the need for reserved RACH access resources enhances the peak
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rate of data transmission and can reduce latency issues for data transmissions, expect

to achieve higher probability and user packet call throughput).

Regarding claim 22, Tan discloses a numberof the sequences containedin

each of the plurality of groups varies in accordancewith probability of occurrence of the

amountof data or reception quality (page 2, par (0026), line 3-7, the number of RACH

opportunities thus varies according to different bandwidth deploymenis).

Regarding claim 23, Tan discloses a plurality of the sequenceswith different

cyclic shifts are generated from eachofthe plurality of base sequences (page 2, par

(0025), line 7-10, Each group also consists of several cyclically shifted (different cyclic

shifts) versions of the signature sequences).

Regarding claim 24, Tan discloses the base sequenceis a Generalized Chirp-

like (GCL) sequence(page 2, par (0028), line 1-7, the signature sequences are obtained

from a constant amplitude zero auto correleation (CAZAC) sequence, which include

different "classes" of generalized chirp like (GCL) or Chu-sequences).

Regarding Claim 25, Tan discloses a random access method comprising

grouping a plurality of sequences generated from a plurality of base sequencesinto a

plurality of groups (see Fig 14, page 4, par (0052), line 5-10, the UE defines 1400 a

plurality of spread sequences(plurality of sequences) derived (generated) from a
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plurality of constant amplitude zero autocorrelation (CAZAC) sequences (generated

from a plurality of bases sequences), the UE then combines 1402 (making plurality of

groups) the spread sequences with an orthogonal code to form extended spread

sequences (signature sequences)), and that those sequencesthat are generated from

the same base sequencearefirst included in a predetermined numberof the sequences

contained in the same group (page 2, par (0025), line 5-10, a numberof signature

sequence groups are pre-defined (predetermined) so that every group consists of

signature sequences(number of sequences contained in the same group).

Tan discloses all aspects of the claimed invention, except which are respectively

associated with both different amounts of data and different reception, such that each

group provides an indication of an amountof data and a reception quality, and randomly

selecting a sequencefrom the sequencescontained in a group corresponding to an

amountof data and a reception quality.

Suttvong is the samefield of invention teaches which are respectively associated

with both different amounts of data and different reception (page 14, (0062), see Fig 7,

shows group of access sequences based on a variety of factors, Factors include CQI

ranges(different reception quality), buffer level(see page 9, (0038), the quantity of

access sequences assigned to various combinations of factors , the access terminal

send a buffer level indicator, indicating the amountof data ), quality of service (reception

quality), packet size, frequency bandwidth request, or other factors),

such that each group provides an indication of an amount of data and a reception

quality (page 14, (0062), see Fig 7, shows group of access sequences based ona
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variety of factors, Factors include CQI ranges(different reception quality), buffer

level(see page 9, (0038), the quantity of access sequences assigned to various

combinations of factors , the access terminal send a bufferlevel indicator, indicating the

amountof data ), quality of service (reception quality), packet size, frequency bandwidth

request, or otherfactors);

and randomly selecting a sequence from the sequences contained in a group

corresponding to an amountof data and a reception quality (page 14, (0062), see Fig 7,

shows group of access sequences based on a variety of factors, Factors include CQ!

ranges (a reception quality), buffer level(see page 9, (0038), the quantity of access

sequences assigned to various combinations of factors , the access terminal send a

buffer level indicator, indicating the amountof data ), quality of service (reception

quality), packet size, frequency bandwidth request, or other factors).

Tan and Suttvong are analogous art because they are from the samefield of

endeavorof access to a service device.

lt would have been obviousto oneof ordinary skill in the art at the time of the

invention to modify the teaching of Tan to include the teaching of Suttvong becauseit is

providing the techniques to minimize the use of a broadcast acknowledgementchannel

during its preamble transmission.

Regarding Claim 26, Tan discloses all aspects of the claimed invention, except

the plurality of groups are respectively associated with both the different amounts of

data to be transmitted from the mobile station apparatus.



Page 305 of 357

Application/Control Number: 12/293,530 Page 11
Art Unit: 2464

Suttvong is the samefield of invention teachesthe plurality of groups are

respectively associated with both the different amounts of data to be transmitted from

the mobile station apparatus (page 14, (0062), see Fig 7, shows group of access

sequences based on a variety of factors, Factors include CQI ranges(different reception

quality), buffer level(see page 9, (0038), the quantity of access sequences assignedto

various combinations of factors , the access terminal send a buffer level indicator,

indicating the amountof data ), quality of service (reception quality), packet size,

frequency bandwidth request, or other factors) and the different reception qualities

measured at the mobile station apparatus.

Regarding Claim 27, Tan discloses the plurality of sequences generated from

the plurality of base sequencesare groupedinto the plurality of groups (page 2, par

(0028), line 1-5, the signature sequences are obiained(plurality of sequences

generated) from a constant amplitude zero autocorrelation (CAZAC) sequences( from

the plurality of base sequences),

suchthatall of sequences that are generated from one of the base sequences and at

least one of sequencesthat are generated from another of the base sequencesare

included in the predetermined numberof the sequences contained in the same group

(page 2, par (0028), line 5-10, the CAZAC, Chu and GCL sequences can be used

interchangeably (other base sequences to generate sequences)).
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Conclusion

6. Applicant's amendment necessitated the new ground(s) of rejection presented in

this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37

CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE

MONTHSfrom the mailing date of this action. In the eventa first reply is filed within

TWO MONTHSofthe mailing date ofthis final action and the advisory action is not

mailed until after the end of the THREE-MONTHshortened statutory period, then the

shortened statutory period will expire on the date the advisory action is mailed, and any

extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of

the advisory action. In no event, however, will the statutory period for reply expire later

than SIX MONTHSfrom the date of this final action.

Anyinquiry concerning this communication or earlier communications from the

examiner should be directed to IQBAL ZAIDI whose telephone numberis (571)270-

3943. The examiner can normally be reached on 7:30a.m to 5:00p.m.

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

supervisor, Ricky Ngo can be reached on 571-272-3139. The fax phone numberfor the

organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should

you have questions on 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.

/Pao Sinkantarakorn/

Primary Examiner, Art Unit 2464

/QBAL ZAIDI/

Examiner, Art Unit 2464
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Commissionerfor Patents

P.O. Box 1450

Alexandria, VA 22313-1450

AMENDMENT UNDER37 CFR 1.116

Commissionerfor Patents:

In response to the Office Action dated November 2, 2011, please amend the

application as follows:

Amendmentsto the Claimsare reflected in the listing of claims which begins on

page 2 ofthis paper.

Remarksbegin on page6 ofthis paper.
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Amendments to the Claims:

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

application:

Listing of Claims

]-11. (Canceled)

12. (Currently Amended) A mobile station apparatus comprising:

a selecting unit configured to randomly select a sequence from a group of

sequences, the group corresponding to an amountofdata and a reception quality, wherein a

plurality of sequences generated from a plurality of base sequences are groupedintoaplurality

of groups, which are respectively associated with both different amounts of data and different

reception qualities, such that each group provides an indication of an amountof data and a

reception quality and that those sequencesthat are generated from the same base sequenceare

first included in a predetermined numberofthe sequences contained in the same group; and

a transmitting unit configured to transmit the selected sequence,

wherein the plurality of sequences generated fromthe plurality of base sequences   

are grouped into the plurality ofgroups, such that all of sequences that are generated from one of    

 
proup.

13. (Previously Presented) The mobile station apparatus according to

claim 12, wherein said transmitting unit transmits the selected sequence on a random access

channel.

14. (Previously Presented) The mobile station apparatus according to

claim 12, wherein the predetermined numberis determined from received control information.
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15. (Previously Presented) The mobile station apparatus according to

claim 12, wherein the predetermined numbervaries in accordance with received control

information.

16. (Previously Presented) The mobile station apparatus according to

claim 12, wherein a numberof the sequences contained in each of the plurality of groups varies

in accordance with reccived control information.

17. (Previously Presented) The mobile station apparatus according to

claim 12, wherein each of the plurality of groups is comprised of a different numberofthe

sequences.

18. (Previously Presented) The mobile station apparatus according to

claim 12, wherein the plurality of sequences are grouped by partitioning the plurality of

sequences arranged in an increasing order of sequence indices of the base sequences.

19. (Previously Presented) The mobile station apparatus according to

claim 18, wherein a position at which the plurality of sequences are partitioned varies in

accordance with received control information.

20. (Previously Presented) The mobile station apparatus according to

claim 12, wherein onegroup associated with both one of the different amounts of data and one of

the different reception qualities is comprised ofall of the sequences generated from at least one

of the plurality of base sequences.

21. (Previously Presented) The mobile station apparatus according to

claim 12, wherein a group associated with the amount of data or the reception quality with higher

probability of occurrence is comprised of a greater numberof the sequences.
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22. (Previously Presented) The mobile station apparatus according to

claim 12, wherein a numberof the sequences contained in each ofthe plurality of groups varies

in accordance with probability of occurrence of the amountof data or the reception quality.

23. (Previously Presented) The mobile station apparatus according to

claim 12, wherein a plurality of the sequences with different cyclic shifts are generated from

each ofthe plurality of base sequences.

24. (Previously Presented) The mobile station apparatus according to

claim 12, wherein the base sequence is a Generalized Chirp-like (GCL) sequence.

25. (Currently Amended) A random access method comprising:

grouping a plurality of sequences generated from a plurality of base sequences

into a plurality of groups, which are respectively associated with both different amounts of data

and different reception qualities, such that each group provides an indication of an amount of

data and a reception quality and that those sequences that are generated from the same base

sequenceare first included in a predetermined numberof the sequences contained in the same

group; and

randomly selecting a sequence from the sequences contained in a group

corresponding to an amountof data and a receptionquality,

 
the base sequences and at least one of sequences that aregenerated fromanother of the base

predetermined numberof the sequences contained in the same sequences are included in the  

26. (Previously Presented) The mobile station apparatus according to

claim 12, wherein theplurality of groups are respectively associated with both the different
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amounts of data to be transmitted from the mobile station apparatus and the different reception

qualities measured at the mobile station apparatus.

27. (Canceled)
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REMARKS

The Examineris thanked for the clearly stated action. Claims 12-27 were pending

in the application, of which independent claims 12 and 25 are currently amendedto incorporate

the subject matter previously recited in dependent claim 27, respectively, to place the application

in condition for allowance. Claim 27 is therefore canceled. No new matter is added, and entry

of the amendments and allowance of the present application are respectfully requested.

Claims 12-27 were rejected under 35 U.S.C. 103(a) as being unpatentable over

Tan et al. (US 2007/0165567) in view of Suttvong ct al. (WO 2006/019710). In response,prior

to discussing why claims 12 and 25, now amendedto additionally recite the subject matter

previously recited in dependentclaim 27, are allowable, a brief description of an exemplary

embodimentof the inventionis set forth below. It should be understoodthat the following is

provided merely to assist the Office’s examination of the present application and is not intended

to limit the scope of the claims.

In accordance with an exemplary embodimentofthe present invention, a mobile

station apparatusis configured to randomly select a sequence and transmit the selected sequence

on a random access channel to a base station. (See paragraph [0003]of the present application as

published, U.S. Pub. No. 2009/0161650.) To this end, a set of sequences generated from a

plurality of base sequences are grouped into a plurality of groups, which are respectively

associated with different amounts of data and different reception qualities. For example, as

shownin Figure 9, a set of sequences (“SIGNATURE NUMBER#1 - #64”) generated from a

plurality of base sequences (“CAZAC SEQUENCE NUMBERk:#1 - #8”) are groupedinto a

plurality of groups, which are respectively associated with both different amounts of data and

different reception qualities. Thus, each of the groups provides an indication of an amount of

data and a reception quality. (Sec paragraphs [0041] and [0078] ofthe published application.)

Additionally, the set of sequences are grouped suchthat a// of the sequencesthat are generated

from the same base sequence(e.g., “SIGNATURE NUMBER#1 - #8” generated from the

“CAZAC SEQUENCE NUMBER#1”)are first included in a predetermined numberofthe

sequences contained in the same group(e.g., the fourteen (14) sequences contained in the group
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corresponding to the “CONTROL INFORMATION 000”), and at least one ofsequences that are

generatedfromanotherofthe plurality ofbase sequences are included in the predetermined

numberof the sequences in the same group. In the example of Figure9, after all of those

eight (8) sequences (“SIGNATURE NUMBER#1 - #8”) generated from the “CAZAC

SEQUENCE NUMBER#1”are first included, six (6) additional sequences (“SIGNATURE

NUMBER#9 - #14) generated from the “CAZAC SEQUENCE NUMBER#2”are also included

in the same group. (See paragraph [0066] of the published application.) The mobile station

apparatus randomly selects a sequence from one of these groups corresponding to one ofthe

amounts of data and one of the reception qualitics.

The feature previously recited in claim 27 and now addedto each of claims 12

and 25 has a technical advantage of lowering the cross-mutual correlation among the sequences

within the same group, to thereby improvethe likelihood that a receiver (a base station) can

demultiplex (separate) and detect those sequences. (See paragraphs [0004] and [0055] of the

published application.) Specifically, those sequences generated from a single base sequencesare

ideally orthogonal to each other to have zero cross-correlation and, therefore, sequences derived

from a single base sequence have a lower cross-correlation than the cross-correlation among

sequences derived from different base sequences. (See paragraphs [0051] - [0054] of the

published application.) According to the present invention as nowrecited in claims 12 and 25,

when“the plurality of sequences generated from the plurality of base sequences are grouped into

the plurality of groups,” the cross-correlation among the sequences included in the same group is

advantageously lowered based on“that a// of sequencesthat are generatedfrom oneof the base

sequences and at least one of sequences that are generated from another of the base sequences

are included in the predetermined numberof the sequences contained in the same group.”

(Emphases added.) In other words, when sequences generated from a plurality ofbase sequences

are grouped into the same group,all of the sequences generated from one of the base sequences

are first included in a predetermined numberof the sequences contained in the same group,

before at least one of sequences generated from another of the base sequencesare included.

Tan discloses deriving a plurality of spread sequences from a plurality of CAZAC

sequences and combining those derived spread sequences with an orthogonal code to form
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“extended spread sequences (signature sequences).” Paragraph [0052]. Tan also discloses

grouping the extended spread sequences into multiple groups, wherein “a numberof signature

sequence groups are pre-defined so that every group consists of Ns signature sequences”

(paragraph [0025]) and that “the CAZAC, Chu and GCL sequencescanbe used interchangeably”

(paragraph [0028]).

Applicants respectfully note that Tan’s disclosure in the cited sections above

merely teaches grouping sequences generated from different base sequences into multiple

groups; it does not teach or suggestthe details of how to group sequences generated from

different base sequences, so as to provide a specific technical advantage as describedabove. In

particular, Tan does not teach or suggest how to group those sequences generated from one base

sequence vis-a-vis those sequences generated from another, different base sequence. Thatis,

Tan does not teach or suggest including “all of sequences that are generated from oneof the base

sequences andat least one of sequencesthat are generated from anotherofthe base sequences...

in the predetermined numberof the sequences contained in the same group,”as recited in

claims 12 and 25.

Further, Suttvong et al. too fails to teach or suggest this feature now recited in

claims 12 and 25. |

Accordingly, applicants respectfully submit that Tan and Suttvongetal, alone or

in combination, do not render obvious the subject matter recited in claims 12 and 25 because Tan

and Suttvonget al., even in combination, do not teach or suggest at least this feature of the

invention discussed above. Withdrawalofthe rejection of claims 12 and. 25 onthis basisis

respectfully requested.

Claims 13-24 and 26 depend from claims 12 and 25, respectively, and therefore

these dependent claims are further believed to be allowable for at least the same reasons why

claims 12 and 25 are now allowable.
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The Directoris authorized to charge any additional fees due by way ofthis

Amendment, or credit any overpayment, to our Deposit Account No. 19-1090.

All of the claims remaining in the application are now clearly allowable.

Favorable consideration and a Notice of Allowanceare earnestly solicited.

Respectfully submitted,

SEED Intellectual Property Law Group pLic

/Shoko Leek/

Shoko I. Leek

Registration No. 43,746

SIL:tt

701 Fifth Avenue, Suite 5400
Seattle, Washington 98104
Phone: (206) 622-4900
Fax: (206) 682-6031
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DATE MAILED: 01/19/2012

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 573 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 573 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 CustomerService Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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your submission of the attached formrelated to a patent application or patent. Accordingly, pursuant to
the requirements of the Act, please be advised that: (1) the general authority for the collection of this
information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the
principal purpose for whichthe information is used by the U.S. Patent and Trademark Office is to process
and/or examine your submission related to a patent application or patent. If you do not furnish the
requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine
your submission, which may result in termination of proceedings or abandonment of the application or
expiration ofthe patent.

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

1,

we

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 fromthis system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedomof Information Act.
A record from this system of records may be disclosed, as a routine use, in the course ofpresenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel
in the course ofsettlement 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 whomthe record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.
A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5
U.S.C. 552acm).
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 management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance
with the GSA regulations governing inspection of records for this purpose, and any otherrelevant
(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

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

. A record fromthis system of records may be disclosed, as a routine use, to a Federal, State, or local
law enforcement agency, if the USPTO becomes aware ofa violation or potential violation of law or
regulation.
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-- The MAILING DATEof this communication appears on the cover sheetwith the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSEDin this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANTOF PATENT RIGHTS. This application is subject to withdrawal from issueat the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. ‘

1. KJ This communication is responsive to 12/22/2011.

; the restrictionnants
2. EJ An election was made by the applicant in responseto a restriction requirement set forth during the interview on

requirement and election have been incorporated into this action.

3. K] The allowed claim(s) is/are 12-26(renumbered to 1-15).

4. BJ Acknowledgmentis made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a) KI) All b)[]Some* c)(]None of the:

1. [X] Certified copies of the priority documents have been received.

2. C1 Certified copiesof the priority documents have been received in Application No.

3. [£] Copies of 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 ABANDONMENT ofthis application.
THIS THREE-MONTH PERIODIS NOT EXTENDABLE.

5. (] A SUBSTITUTE OATH OR DECLARATION must 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.

6. [] CORRECTED DRAWINGS( as “replacement sheets”) must be submitted.
(a) (2 including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached

1) [] hereto or 2) (J 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 such in the header according to 37 CFR 1.121(d).

7. LE] DEPOSIT OF and/or INFORMATIONaboutthe deposit of BIOLOGICAL MATERIAL mustbe submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. [-] Notice of References Cited (PTO-892) 5. [] Notice of Informal Patent Application

2. [[] Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [] Interview Summary (PTO-413),
Paper No./Mail Date .

3. [J Information Disclosure Statements (PTO/SB/08), 7. [J Examiner's Amendment/Comment
Paper No./Mail Date

4. [_] Examiner's Comment Regarding Requirement for Deposit 8. Bi Examiner's Statement of Reasonsfor Allowance
of Biological Material

9.([] Other,

/Pao Sinkantarakorn/

Primary Examiner, Art Unit 2464

 
U.S. Patent and Trademark Office

PTOL-37 (Rev. 03-11) Notice of Allowability Part of Paper No./Mail Date 20120104A



Page 333 of 357

Application/Control Number: 12/293,530 Page 2
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REASONS FOR ALLOWANCE

1. Claims 12-26 are allowed.

2. The following is an examiner’s statement of reasonsfor allowance:

Claims 12 and 25 are allowed overthe prior art of record since the cited

references taken individually or in combination fails to particularly disclose

Plurality of sequences generated from the plurality of base sequences are

grouped into the plurality of groups, such that all of sequencesthat are

generated from one of the base sequencesand at least one of sequences

that are generated from another of the base sequences are included in the

predetermined number of the sequences contained in the same group.

lt is noted that the closestprior art, Tan et al. (US20070165567, Jul. 19,

2007) showsthe UE selects one of the signature sequences from a groupof

sequences, the signature sequence is randomly selected.

It is noted that the closest prior art, Suttvong et al. (WO 2006019710, Feb.

23, 2006) shows group of access sequences based on a variety offactors,

Factors include CQI ranges.

However, Tan et al. and Suttvong.et al. fails to disclose or render obvious

the above underlined limitations as claimed.

Conclusion

3. Any inquiry concerning this communication or earlier communications from

the examiner should be directed to Iqbal Zaidi whose telephone numberis (571)
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Application/Control Number: 12/293,530 Page 3

Art Unit: 2464

270-3943. The examiner can normally be reached on Mondayto Friday 8:30 AM

to 5:00 PM.

If attempts to reach the above noted Examiner by telephone are

unsuccessful, the Examiner’s supervisor, NGO RICKY can be reached on 571-

272-3139.

The fax phone numberfor the organization where this application or

proceeding is assigned is 571-273-8300. Information regarding the status of an

application may be obtained from the Patent Application Information Retrieval

(PAIR) system. Status information for published applications may be obtained

from either Private PAIR or Public PAIR. Status information for unpublished

applications is available through Private PAIR only. For more information about

the PAIR system, seehttp://pair-direct.uspto.gov. Should you have questions on

access to the Private PAIR system, contact the Electronic Business Center

(EBC) at 866-217-9197 (toll-free).

/Pao Sinkantarakorn/

Primary Examiner, Art Unit 2464

AQBAL ZAIDI/

Examiner, Art Unit 2464
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PATENT

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

Applicants :  Daichi Imamuraet al.

Application No. > 12/293,530

Filed : September 18, 2008

For >: RADIO COMMUNICATION MOBILE STATION APPARATUS

AND RADIO COMMUNICATION METHOD

Examiner > Iqbal Zaidi

Art Unit : 2464

Docket No. > 733156.428USPC

Date : December 22, 2011

Mail Stop AF
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

AMENDMENT UNDER37 CFR 1.116

Commissionerfor Patents:

In response to the Office Action dated November 2, 2011, please amend the

application as follows:

Amendments to the Claimsare reflected in the listing of claims which begins on

page 2 of this paper.

Remarksbegin on page6 ofthis paper.
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