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lFé)Eiwglfg(%g )390 {Modified)  U.S. PATENT AND TRADEMARK OFFICE; U.5. DEPARTMENT OF COMMERCE ATTORNEY'S DOCKET NUMBER
TRANSMITTAL LETTER TO THE UNITED STATES 009289-68201
DESIGNATED/ELECTED OFFICE (DO/EO/US) U.5. APPLICATION NO. (If known, see 37 CFR 1.5)
CONCERNING A SUBMISSION UNDER 35 U.S.C. 371
JINTERNATIONAL APPLICATION NO. INTERNATIONAL FILING DATE PRIORITY DATE CLAIMED
PCT/IP2007/055695 March 20, 2007 March 20, 2006
ITITLE OF INVENTION
[RADIO COMMUNICATION MOBILE STATION APPARATUS AND RADIO COMMUNICATION METHOD
IAPPLICANT(S) FOR DO/EQO/US
IMAMURA, Daichi; FUTAGI, Sadaki; MATSUMOTO, Atsushi; IWAI, Takashi; and TAKATA, Tomofumi
Applicant herewith submits to the United States Designated/Elected Office (DO/EQ/US) the following items and other information:
1. K Thisis a FIRST submission of items concerning a submission under 35 U.S.C. 371.
2. O Thisis a SECOND or SUBSEQUENT submission of items concerning a submission under 35 U.S.C. 371.
3. K Thisis 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).
X A copy of the International Application as filed (35 U.S.C. 371 (c)(2))
a. [ is attached hereto (required only if not communicated by the International Bureau).
b. Bl  has been communicated by the International Bureau.
c. [ isnotrequired, as the application was fited in the United States Receiving Office (RO/US).
6. K An English language translation of the Intemational Application as filed (35 U.S.C. 371(c)(2)).
a. K is attached hereto.
b. 1 has been previously submitted under 35 U.S.C. 154(d)(4).
7. [0 Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371 (¢)(3)
a. [0 are attached hereto (required only if not communicated by the Intemational Bureau).
b. [0 have been communicated by the Intemational Bureau.
c. [ have not been made; however, the time limit for making such amendments has NOT expired.
d. 0O have not been made and will not be made.
8. [0 An English language translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371(c)(3)).
9 Kl An oath or declaration of the inventor(s) (35 U.S.C. 371 (c)(4)).
10. [0 An English language translation of the annexes to the International Preliminary Examination Report under PCT
Article 36 (35 U.8.C. 371 (c)5)).
11. I A copy of the international Preliminary Examination Report (PCT/IPEA/409).
12. B A copy of the International Search Report (PCT/ISA/210).
items 13 to 23 below concern document(s) or information included:
13. B An Information Disclosure Statement under 37 GFR 1.97 and 1.98.
14.  [OJ  An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.31 is included.
15. [0  AFIRST preliminary amendment.
16. [0 A SECOND or SUBSEQUENT preliminary amendment.
17. B an Application Data Sheet under 37 CFR 1.76.
18. O A substitute specification.
19. [0 A power of attorney and/or change of address letter.
20. O A computer-readable form of the sequence listing in accordance with PCT Rule 13ter.2 and 37 CFR 1.821 - 1.825.
21. [0 A second copy of the published international Application under 35 U.S.C. 154(d)(4).
22. [ A second copy of the English fanguage translation of the Intemational Application under 35 U.S.C. 154(d)(4).
23, [ Express Mail Labei No.
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PTO-1390 (Rev. 09-2006)

Approved for use through 3/31/2007. OMB 0651-0021
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1885, no persons are required to respond {0 a collection of information uniess it displays a valid OMB control number.

U.S. APPLICATION NO (if known, see 37 CFR 1.6} INTERNATIONAL APPLICATION NO.
PCT/IP2007/055695

ATTORNEY'S DOCKET NUMBER
009289-08201

24, Other items or information:

Claim for Priority w/ PCT IB 304

The following fees have been submitted: CALCULATIONS PTO USE
25. B Basic national fee (37 CFR 1.492(8)). . . v v e $310 $ $310.00
26. B Examination fee (37 CFR 1.492(c))
If the written opinion prepared by ISA/US or the international preliminary examination report 3 $210.00
prepared by IPEA/US indicates all claims satisfy provisions of PCT Article $0
Alfothersituations. . ... ... . . e $210
27. B Search fee (37 CFR 1.492(b)}
if the written opinion of the ISA/US or the International preliminary examination report prepared
by IPEA/US indicates all claims satisfy provisions of PCT Articte 33(1)-(4}. . . $0
Search fee (37 CFR 1.445(a)(2)) has been paid on the international application to the USPTO 3 $410.00
as an international Searching Authority. .. .. ... ... ... ... ... o L $100
International Search Report prepared by an ISA other than the US and provided to the Office or
previously communicated tothe US by the IB. .. ......... ... ... ... ... $410
Alfothersituations. . ... . ... . s $510
TOTAL OF 25, 26 and 27 = $ $930.00
O Additional fee for specification and drawings filed in paper over 100 sheets (excluding
sequence listing in compliance with 37 CFR 1.821(c) or (e} in an electronic medium or
computer program listing in an electronic medium) (37 CFR 1.492(j)).
The fee is $260 for each additional 50 sheets of paper or fraction thereof.
Totat Sheets Extra Sheets Number of each additional 50 or RATE
fraction thereof (round up to a whoie
-100 = 0 /50 = 0 x  $260.00 $ $0.00
Surcharge of $130.00 for furnishing any of the search fee, examination fee, or the oath or $
declaration after the date of commencement of the national stage (37 CFR 1.492(h)).
CLAIMS NUMBER FILED NUMBER EXTRA RATE
Total claims i1 -20 = 0 X $50.00 3 $0.00
Independent claims 3 - 3= 0 X $210.00 3 $0.00
MULTIPLE DEPENDENT CLAIMS (if applicable) (| + $370.00 $ $0.00
TOTAL OF ABOVE CALCULATIONS = |s $930.00
{7 Applicant claims small entity status. See 37 CFR 1.27. Fees above are reduced by $ $0.00
1/2. :
SUBTOTAL = |3 $930.00
Processing fee of $130.00 for furnishing the English translation later than 30 months from $ $0.00
the earliest claimed priority date (37 CFR 1.492(i)). ; :
TOTAL NATIONAL FEE = |3 $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 + :
TOTAL FEES ENCLOSED = S5 $930.00
Amount to be S
Amount to be $
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PT0O-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 1895, no persons are required to respond to a collection of information unfess it displays a valid OMB control number.

a. [} Acheckinthe amountof § to cover the above fees is enclosed.

b. Please charge my Deposit Account No. in the amount of $ to cover the above fees.

A duplicate copy of this sheet is enclosed.

ol
c. & 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.
4

Fees are {0 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 matled or faxed to the USPTO. However, when paying the basic national fee, the PT0-2038
may NOT be faxed to the USPTO.

ADVISORY: If filing by EFS-Web, do NOT atfach 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 800 James E. Ledbetter
Washington, D.C. NAME

20036-3566

Telephone: 202.457.0160 28732

Facsimile: 202.659.1559
REGISTRATION NUMBER

September 18, 2008
DATE

Page 30of 3 PCTUSHREV0S
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kg&ygﬁg&; )390 (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) (U5 APPLICATION NO- (F known, see 37 CFR 1.5)
CONCERNING A SUBMISSION UNDER 35 U.S.C. 371
IINTERNATIlS)CNrIé}lj éfo%lal/%g.';%g NO. INTERNATIOT;\I;[‘\achFt!,LgEEBzgﬁ;;E PRIORITY DATE !%Il;ﬁ',cbg%%, 2006

TITLE OF INVENTION
RADIO COMMUNICATION MOBILE STATION APPARATUS AND RADIO COMMUNICATION METHOD

IAPPLICANT(S) FOR DO/EO/US
IMAMURA, Daichi; FUTAGI, Sadaki; MATSUMOTO, Atsushi; IWAIL Takashi; and TAKATA, Tomefumi

IApplicant herewith submits {o 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 2 SECOND or SUBSEQUENT submission of items concerning a submission under 35 U.S.C. 371.

1.

(9) and (25} indicated below.
The US has been elected (Article 31).
A copy of the International Application as filed (35 U.S.C. 371 (c){2))
a. [0 is attached hereto (required only if not communicated by the International Bureau).
b. B has been communicated by the International Bureau.
c. [0 is notrequired, as the application was fited in the United States Receiving Office (RO/US).
6. K An English language translation of the Intemational Application as filed (35 U.5.C. 371(c)(2)).
a. B s attached hereto.
b. [0 has been previously submitted under 35 U.S.C. 154(d){(4).
7. [0 Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371 (¢){(3))
a. [ are attached hereto (required only if not communicated by the Intemational Bureau).

R ROR

b. [0 have been communicated by the Intemational Bureau.
¢. 1 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.

8. [0 An English language translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371(c)(3)).
9 K An oath or declaration of the inventor(s) (35 U.8.C. 371 (c}{4)).
10. [0 An English language translation of the annexes to the International Preliminary Examination Report under PCT
Article 36 (35 U.S.C. 371 (c)(8)).
11. 3 A copy of the International Preliminary Examination Report (PCT/IPEA/409).
12. B A copy of the International Search Report (PCT/ISA/210).

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

13. B An Information Disclosure Statement under 37 CFR 1.97 and 1.98.

14. [ An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.31 is included.
15. [0 A FIRST preliminary amendment.

16. 0 A SEGOND or SUBSEQUENT preliminary amendment.

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

18. O A substitute specification.

19. [0 A power of attorney and/or change of address letter.

20. [ A computer-readable form of the sequence listing in accordance with PCT Rule 137er.2 and 37 CFR 1.821 - 1.825.
21. [ A second copy of the published International Application under 35 U.S.C. 154(d)(4).

2o [0 A second copy of the English language translation of the International Application under 35 U.S.C. 154(d)}(4).

23. [1 Express Mail Labei No.

This is an express request to begin national examination procedures (35 U.S.C. 371(f)). The submission must include items (5), (6),
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PTO-1390 (Rev. 09-2006)
Approved for use through 3/31/2007. OMB 0651-0021

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

Under the Paperwork Reduction Act of 1995, no persons are required to respond 1o 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.
PCT/IP2007/055695

ATTORNEY'S DOCKET NUMBER

009289-08201

24. Other items or information:

Claim for Priority w/ PCT IB 304

The foflowing fees have been submitted: CALCULATIONS PTO USE
25, B Basic national fee (37 CFR1.492(2)) . .. ..o ovi oo, $310 3 $310.00
26. Bl Examination fee (37 CFR 1.492(c))
If the written opinion prepared by ISA/US or the international preliminary examination report $ $210.00
prepared by IPEA/US indicates all claims satisfy provisions of PCT Article $0
Allothersituations. . . . ... .. $210
27. Bl Search fee (37 CFR 1.492(b})
if the written opinion of the ISA/US or the Intemational preliminary examination report prepared
by IPEA/US indicates all claims satisfy provisions of PCT Article 33(1)-(4). ..  $0
Search fee (37 CFR 1.445(a)(2)) has been paid on the international application to the USPTO $ $410.00
as an International Searching Authority. .. ............... ... ... ..... $100
International Search Report prepared by an ISA other than the US and provided to the Office or
previously communicated tothe USbythe IB. ........... ... ... ...... $410
Alfothersituations. .. ... ... .. . i $510
TOTAL OF 25, 26 and 27 = $ $930.00
. Additional fee for specification and drawings filed in paper over 100 sheets (excluding
sequence listing in compliance with 37 CFR 1.821(c) or (e) in an electronic medium or
computer program listing in an electronic medium) (37 CFR 1.492(j)).
The fee is $260 for each additional 50 sheets of paper or fraction thereof.
Total Sheets Extra Sheets Number of each additional 50 or RATE
fraction thereof (round up to a whoie
-100 = 0 /50 = 0 X $260.00 $ $0.00
Surcharge of $130.00 for furnishing any of the search fee, examination fee, or the oath or 3
declaration after the date of commencement of the national stage (37 CFR 1.482(h)).
CLAIMS NUMBER FILED NUMBER EXTRA RATE
Total claims 11 -20= 0 X $50.00 $ $0.00
Independent claims 3 - 3= 0 X $210.00 % $0.00
MULTIPLE DEPENDENT CLAIMS (if applicable) 1 + $370.00 $ $0.00
TOTAL OF ABOVE CALCULATIONS = |5 $930.00
{0 Applicant claims small entity status. See 37 CFR 1.27. Fees above are reduced by S $0.00
1/2. ‘
SUBTOTAL = |3 $930.00
Processing fee of $130.00 for furnishing the English translation later than 30 months from $ $0.00
the earliest claimed priority date (37 CFR 1.492()). ) )
TOTAL NATIONAL FEE = |$ $930.00
Fee for recording the enclosed assignment (37 CFR 1.21(h)). The assignment must be 3 $0.00
accompanied by an appropriate cover sheet (37 CFR 3.28, 3.31). $40 per property + .
TOTAL FEES ENCLOSED = |3$ $930.00
Amount to be S
Amount to be 5
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PTO-1390 (Rev. 09-2006)

Approved for use through 3/31/2007. OMB 0651-0021

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

Under the Paperwork Reduction Act of 1895, no persons are required to respond to a collection of information unfess it displays a valid OMB controt number.

a. [J A check inthe amount of § to cover the above fees is enclosed.

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

c¢. B 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.

d. [} Fees are to be charged to a credit card. WARNING: information on this form may become public. Credit card
information should not be inciuded on this form. Provide credit card information and authorization on PTO-2038. The
PT(0-2038 should only be mailed or faxed to the USPTO. However, when paying the basic national fee, the PT0O-2038
may NOT be faxed to the USPTO.

ADVISORY: [f filing by EFS-Web, do NOT atfach 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 800 James E. Ledbetter
Washington, D.C. NAME

20036-3506

Telephone: 202.457.0160 28732

Facsimile: 202.659.1559
REGISTRATION NUMBER

September 18, 2008
DATE

Page Sof 3 PCTUS1/REVOS
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PTO/SB/14 (08-05)
Approved for use through 07/31/2006. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Redudclion Act of 1885, no persons are required to respond to a collection of information uniess it contains a valid OMB contro! number.

Attorney Docket Number | 009283-08201

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 appiication 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 paper fited application.

Secrecy Order 37 CFR 5.2

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

Applicant Information:

Applican

Azz“::n: luthority (®nventor t (OlLegal Representative under 35 U.S.C. 117 iOParty of Interest under 35 U.S.C. 118

Prefix] Given Name Middle Name Family Name Suffix
Daichi IMAMURA

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

City |Kanagawa Country Of Residencei ; JP

Citizenship under 37 CFR 1.41(b) JP
Mailing Address of Applicant:

Address 1 c/o Matsushita Electric Industrial Co., Ltd.

Address 2 1006, Oaza Kadoma, Kadoma-shi

City Osaka l State/Province ‘

Postal Code | 571-8501 | Countryi | o

Applicant 2

Applicant Authority (®inventor I (Olegal Representative under 35 U.S.C. 117 }OParty of interest under 35 U.S.C. 118

Prefix} Given Name Middle Name Family Name Suffix
Sadaki FUTAG!

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

City |ishikawa Country Of Residencei ] JP

Citizenship under 37 CFR 1.41(b) | JP
Mailing Address of Applicant:

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

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

City Miyagi ! State/Province ]

Postal Code { 981-3206 { Countryi [ JP

Applicant 3

Applicant Authority (®Inventor ] (OLlegal Representative under 35 U.S.C. 117 tOParty of Interest under 35 U.S.C. 118

Prefix] Given Name Middie Name Family Name Suffix
Atsushi MATSUMOTO

Residence Information (Select One) (O USResidency (8) Non US Residency (0 Active US Military Service

City |!shikawa ’ Country Of Residencei } JP

EFS Web 2.0
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PTO/SB/14 (08-05})

Approved for use through 07/31/2006. OMB 0651-0032

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

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

Attorney Docket Number | 009289-08201

Application Data Sheet 37 CFR 1.76

Application Number

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

City Miyagi ] State/Province I

Postal Code l 981-3206 ] Countryi z JP

Applicant 4 .

Applicant Authority (®Inventor ! (Olegal Representative under 35 U.S.C. 117 ]QPar’(y of Interest under 35 U.S.C. 118

Prefix; Given Name Middle Name Family Name Suffix
Takashi IWAI

Residence Information (Select One) (O US Residency (8 Non US Residency () Active US Military Service

City |lIshikawa Country Of Residencei | JP

Citizenship under 37 CFR 1.41(b) | 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

City Miyagi l State/Province ]

Postal Code | 981-3206 | Countryi | s

Applicant 5

Applicant Authority (®inventor ’ (Otlegal Representative under 35 U.S.C. 117 lOParty of Interest under 35 U.S.C. 118

Prefix| Given Name Middle Name Family Name Suffix
Tomohurmi TAKATA

Residence Information (Select One) (O US Residency  (8) Non US Residency () Active US Military Service

City |lIshikawa Country Of Residencei ] JP

Citizenship under 37 CFR 1.41(b) | JP
Mailing Address of Applicant:

Address 1 ¢/o Panasonic Mobile Communications R&D Lab Co.
Address 2 Ltd., 5 Akedori 2-chome, fzumi-ku, Sendai-shi

City Miyagi ‘ State/Province
Postal Code | 981-3206 | countryi | up

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

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 52989

EFS Web 2.0
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PTQO/SB/14 (08-05)

Approved for use through 07/31/2006. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information uniess it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

009288-08201

Application Number

Title of Invention

RADIO COMMUNICATION MOBILE STATION APPARATUS AND RADIO COMMUNICATION METHOD

} Email Address

} jledbetter@dickinsonwright.com

Application inform

ation:

Title of the Invention

METHOD

RADIO COMMUNICATION MOBILE STATION APPARATUS AND RADIO COMMUNICATION

Attorney Docket Number

009289-08201

i Small Entity Status Claimed [ ]

Application Type

Nonprovisional

Subject Matter

Utility

Suggested Class (if any)

[ Sub Class (if any)

Suggested Technology Center (if any)

Total Number of Drawing Sheets (if any)

] Suggested Figure for Publication (if any)

Publication Information:

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

after filing.

Request Not to Publish. | hereby request that the attached application not be published under 35 U.S.C. 122(b)
] and certify that the invention disclosed in the attached application has not 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

Representative Information:

Enter either Customer

Number or complete

Name

section

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

Representative
are completed the Customer Number will be used for the Representative Information during processing.

below. {f both sections

Please Select One:

(® Customer Number

l (O US Patent Practitioner | (O US Representative {37 CFR 11.9)

Customer Number

52989

Domestic Priority |

nformation:

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.

Prior Application Status

Application Number

Continuity Type

Prior Application Number

Filing Date (YYYY-MM-DD)

a 371 of international

PCT/JP2007/055695

2007-03-20

the Add button.

Additional Domestic Priority Data may be generated within this form by selecting

Foreign Priority Information:

EFS Web 2.0
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PTO/SB/14 (08-06)

Approved for use through 07/31/2006. OMB 0651-0032

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

Under the Paperwark Reduction Act of 1885, 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. Providing this information in the application data sheet constitutes the claim for priority as required by 35 U.S.C. 119(b)
and 37 CFR 1.55(a).

Application Number Country | Parent Filing Date (YYYY-MM-DD) Priority Claimed
2006-076995 JP 2006-03-20 ® Yes O No
Additional Foreign Priority Data may be generated within this form by selecting the
Add button.

Assignee Information:

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

Assignee 1
if the Assignee is an Organization check here.

Organization Name | MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD.

Mailing Address Information:

Address 1 1006, OAZA KADOMA, KADOMA-SHi

Address 2

City OSAKA State/Province

Country i| JP Postal Code 571-8501
Phone Number Fax Number

Email Address

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

Signature:

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

Signature (/James Edward Ledbetter/ Date (YYYY-MM-DD)| 2008-09-18

First Name | James Last Name | Ledbetter Registration Number | 28732

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
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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. I 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 abandonment of the application or expiration of the patent.

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

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. 5652a). Records from this system of records may be disclosed to the Department of Justice to determine
whether the Freedom of Information Act requires disclosure of these records.

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

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

the record.

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

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

[c002] Presently, studilies 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 assoclation request and a resource regquest to the base
station, and in initial access upon acguiring uplink
transmission timing synchronization.

[0003] A mobile station transmitting a RACH signal
selects one of a plurality of unigque signatures in the
RACH and transmits the selected signature to the base
station to distinguish itself from other mobile stations
transmitting RACH signals.

[o004] Moreover, in the RACH, taking into account that

apluralityof signatures are transmitted froma plurality
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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-Correlaticn) sequence is
known, which 1s one of GCL (Generalized Chirp-Like)
segquences {(see Non-Patent Document 2).

[0005] Furthermore, to reduce the processingdelayafter
the initial access, studies are underway to report, in
the RACH, control information including the wmobile
station ID, the reason for RACH transmission, bandwidth
allocation request information (QoS 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 WG1I LTE Ad Hoc
Meeting, R1-060047, NTT DoCoMo, NEC, Sharp, *“Random
Access Transmission in E-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 WGl 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

[0006] Various studies are presently conducted for a
method for reporting contrcl information in the RACH,
and efficient reporting of control information in the
RACH meets a strong demand.

[0007] It is therefore anobject of the present invention
toprovide amobile stationandradiocommunicationmethod
for efficiently reporting control information in the

RACH.

Means for Solving the Problem

[0008] Themobilestationof thepresent inventionadopts
a configuration including: a selecting section that
selects one code seguence from a base code seguence
associated with control information to be reported and
a plurality of derived code sequences derived from the
associlated base code sequence, or from a plurality of
derived code sequences derived from the base code seqguence
assoclated with the control information to be reported;
and a transmitting section that transmits the selected
code seguence in a random access channel.

[0009] The radio transmission method of the present
invention includes steps of: selecting one code seguence
from a base code seguence 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 from a plurality of derived code seqguences
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;

FIG.8 gshows the reference table (table example 2)
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according to Embodiment 1;

FIG.9 shows the reference table (table example 3)
according to Embodiment 2;

FIG.10 is a block diagram showing the configuration
of 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
foo12] Now, embodiments of the present invention will
be described in detail with reference to the accompanying
drawings.
[6013] {Embodiment 1)

FIG.1l shows the configuration of mobile station 10
of the present embodiment.
[0014] RACH generating section 11 1is 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 seguence) to generate a RACH signal and outputs

the RACH signal to multiplexing section 12.
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[0017] 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 l2 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 cutputs the user data to radio transmitting section
15.

[0020] Radio transmitting section 15 performs radio
processing including up-conversion on the RACH signal
and user data, and transmits the result to the base station
via antenna 16.

[0021] Next, the signature selection (code seguence
selection) will be described in detail.

[0022] In the present embodiment, GCL sequences or CAZAC
sequences are used as signatures (code seguences).
[0023] GCL sequence Cx(n) is given by equations 1 and
2. GCL sequence 1is a code seguence having high
autocorrelation and low cross-correlation and having
fregquency response characteristics of constant amplitude.
Here, Nisanarbitrary integer and represents the segquence

length. Moreover, k is an integer between 1 and N-1.
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Further, nrepresents then-th in the code sequence length
N and is an integer between 0 and N-1. The GCL seqguence
found by equations 1 and 2 sexrves as the base code seguence.

(1]

‘+_;1(n +1)
Vi

Cﬂn):a~@m[£%§(ﬂ-n

)J where N is an odd number

p

... {Equation 1)

(2]

(%Uﬂ:wrem{l%ﬁ(ﬁ-n+%;D where N is an even number

... (Egquation 2)
[0024] Here, to acqguire a large number of GCL seqguences
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 numbexr, by cyclically
shifting, according to eguation 3, the base code seguence
given by equation l, aplurality of derived code sequences
Cy,m(n) of respective numbers of cyclic shifts, can be
acguired from a base code seguence Ckin).

[3]

Cinln)=o- e,XI;)(“—jijdC (,B “(n+m-AymodN + (n+m-A)mod N -((n+m:-A)mod N + ]’)D

2

... {(Egquation 3)
foo25] Then, the GCL sequence where a and B are 1 in
equations 1 to 3 is a CAZAC sequence, and the CAZAC
sequences are code seqguences of the lowest

cross-correlation among GCL sequences. That is, the base
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code sequence of CAZAC seguence Cx (n) is found by equations
4 and 5. When the code sequence length N is an odd number,
by cyclically shifting, according to equation 6, the base
code segquence found by equation 4, with CAZAC seguences
similar to GCL sequences, a plurality of derived code
sequences Cx x{(n) of respective numbers of cyclic shifts

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

[4]

%
Cdn%zmm(ﬁ;w(n+noz+n)j where N is odd number

... {Equation 4)

[5]

C&Oﬂ:em{j%#(n+%in where N is even number

~

. (Egquation 5)

-

C,,(n) = exp(jivﬂk ((n +m-A)ymod N +

(n+m-A)ymodN -((n+m-A)ymod N + 1)))
2

... {Bguation 6)
{00261 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 seguence is used as a signature (a code seguence).
[0027] FIG.2 shows, in CAZAC sequences, eight derived
code sequences C;,o({n) to Cy 5{(n) of the numbers of cyclic
shiftsm=0to 7 (i.e. shift 0 to 7) that can be generated

from a single base code sequence (CAZAC seqguence #1),
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given that the sequence length N is 293, the cyclic shift
value A is 36 and k is 1. If k is 2 or greater, equally,
eight derived code sequences may be generated fromasingle
base code seguence. That i1s, if CAZAC sequences #1 to
#8 are used as the base code sequences, sixty four code
sequences in total can be utilized as signatures. A base
code sequence and a derived code seguence 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
withdelays beyondthecyclicshitvalued, thebasestation
is unable to decide whether it received signature with
large delay time or it received signatures of different
cyclicshift values. Thismaximumpropagationdelay 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 acgquired as such associated
with control information are used as the signatures.
[o029] 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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gquality (i.e. SINRs) shown in FIG.3, respectively, and
one of pieces of the control information “000” to “111”
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.
[o0311 In this table, as shown 1in FIG.4, control
information “000” to “111” are provided in association
with CAZAC sequences #1 to #8, which are the base code
seguences. 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.S5 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 provided in associationwith
CAZAC sedgquence #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 seguence #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 contrel information “010” to “111.” That is, in the
present embodiment, one piece of control information is
associatedwithasingle base code sequenceandaplurality
of unigque derived code sequences derived from this single
base code seguence. Moreover, the unigque 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
section 111 selects one code seqguence from code segquences
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 seguence as a signature from the
base code sequence corresponding control information to
be reported and a plurality of derived code segquences
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
to transmit control information inaddition to 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
that aplurality of mobile stations transmit the identical
control information at the same time, it is preferable
that signature selecting section 111 selects one of the
elght code sequences corresponding to the inputted
control information on a random basis. For example, when
the control information “000% is inputted, taking into
account that a plurality of mobile stations report
identical control information “0007 at the same time,
signature selecting section 111 preferably selects one
of code segquences (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 in advance (here,

64 code sequences #1 to #64), or select the CAZAC seguence
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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 Cy p(n) from equation 6 every selection.
Whichever configuration is employed, as a result,
signature selecting section 111 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 seguence are completely
orthogonal, and the cross-correlation is zero between
these derived code seguences.

[0038] On the other hand, although cross-correlation
between a plurality of base code sequences is relatively
low, these base code sedguences 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 seqguences
derived from a single base code seguence have a feature
of having a lower cross-correlation than the c¢ross
correlation between a plurality of base code sequences
and the cross-correlation between derived code sequences
derived from different code segquences.

[0040] That is, in the table shown in FIG.4, with CAZAC
segquence #1 corresponding to control information “000~”
and CAZAC sequence #2 corresponding to control

information “"001,” the cross-correlationbetween the 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-correlationbetween the identical
control information can be lowerxr in than the
cross-correlation between different control information
by adopting the associations shown in FIG.4.

{0041] That is, as shown in FIG.6, even when identical
contrel 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 seguence
(CAZAC sequence #1) are multiplexed as signatures,
intersymbol interference between the signatures 1is
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
isamobilestation (mobile stationD) reportingdifferent
control 1information (“*0017), 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 1is, the present embodiment is effective
particularly when the identical control information is
reported from a 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] For example, in a situation where there is a train
station in the cell and there are always a large number
of mobile gtations in a specific location in the cell,
the mobile stations in this 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 from a
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 from the center of the cell. Accordingly, in the
situationwheremobile stationsareuniformlydistributed
in the cell, as shown in FIG.7, it is possibkble that when
the rate of occurrence is high at lower received gquality
(SINR), there are a large number of mobile stations

reporting control information showing lower received
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gquality (SINR). Accordingly, in the situation as such,
for control information showing lower received guality,
the identical control informationislikely tobe reported
from a plurality of mobile stations at the same time.
That is, in this situation, the gspecific and identical
control information is likely to be reported from a
plurality of mobile stations at the same time.

[0046] In this way, according to the present embodiment,
it is possible to keep the rate of detection of signatures
and control information at the base station high, in the
situationwhere there area largenumber of mobile stations
reporting the identical control information in the RACH.
f0047] 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-correlationbetweendifferent piecesof control
information, as shown in FIG.8, a plurality of pieces
of control information may be associated with a single
base code sequence. In the table shown in FIG.8, control
information “000” to “01l1l” 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 seguence #1, control

information “010” is associated with the code seguence



10

15

20

25

Page 28 of 357

2F06320-PCT 17

of shifts 16 to 23 of CAZAC sequence #1, and control
information “011” is associated with the code sequence
cf shifts 24 to 31 of CAZAC sequence #1. Moreover, control
informaticon “100” to “111” are associated with CAZAC
sequence #2, control information 100" is asscociatedwith
the code sequence of shifts 0 to 7 of CAZAC seqguence #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 seqguence
of shifts 16 to 23 of CAZAC seguence #2, and control
information “111” is associated with the code sequence
of shifts 24 to 31 of CAZAC sequence #2. These
assoclations make it possible to associate different
pieces of control informationwith derived code sequences
of different shift values derived from a single base code
sequence, so that it i1s possible to decrease the
cross-~correlation between different pieces of control
information and keep the rate of detection of signatures
and control infermation at the base station high even
when there are a 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 seguences to control

information occurred much.
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[0049] Now, thepresent embodiment doesnot employ tables
(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 seqguences or more derived code sequences, as shown
in FIG.9.

{oo50] When control information of high rate of
occurrence is reported fromapluralityofmobile stations
at the same time, use of this table reduces the rate of
transmitting the same code segquences 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.

[o051] 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, 1t 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 informaticon “000” 1in FIG.9 1is provided in
association with CAZAC seguences #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 seguence
#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 seguences.

[0052] Moreover, althoughacase hasbeendescribedabove
with the present embodiment where the number of code
sequences assigned to each c¢control information is
determined according to the rate of occurrence of each
control information, the number of code seguences
assigned to each control information i1is determined
according to, for example, the significance, prioxrity,
the number of retransmissions, and QoS of each control
information. That is, 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 seguences.
[0053] (Embodiment 3)

The rate of occurrence of control information
changes in a cell. For example, at a single place in a
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
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number of base code seguences or the number of derived
code seguences 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
compeonent in FIG.1l (Embodiment 1), and description
thereof will be omitted.

[06056] 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 c¢ontrol signal is
transmitted in the broadcast control channel from the
base station and designates to change the associations
between control information and the code seguences in
the table according to the rate of occurrence of control
information. The rate of occurrence of control
information 1is 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.

[co58] Control section 33 changes the associations in
the table provided in the signature selecting section

ll1laccording tothe control signal. Forexample, control



10

15

20

25

Page 32 of 357

2F06320~PCT 21

section 33 changes the associations in the table shown
in FIG.9 above as shown in FIG.11. FIG.11l shows a case
where the number of code sequences asgociatedwith control
information “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] In this way, according to the present embodiment,
the number of code sequences associated with each control
information is changed according to changes of rate of
occurrence of control information, so that 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.
[0060] The embodiments of the present inventionhave 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 reguired
if the control information and the code seguence are
associlated 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 1f levels
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of cross-correlations vary between the code sequences.
[0063] Moreover, control information reported from the
mobile station 1s not 1limited to received guality
information. Other control information includes, for
example, amobile station ID, areasonof RACH transmission
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 stationandthebase station
according to the embodiments may be referred to as “UE”
and “Node-B.”

[0065] Mcreover, although cases have been describedwith
the embodiments above where the present invention is
configured by hardware, the present invention wmay be
implemented by software.

[0066] Each function block employed in the description
of the aforementioned embodiment may typically be
implementedas an LSI constitutedbyan integratedcircuit.
These may be individual chips or partially or totally
contained on a single chip. “LSI” is adopted here but
this may also be referred to as “IC,” “system LSI,” “super
LSI” or “ultra LSI” depending on differing extents of
integration.

[o067] Further, the method of circuit integration is not

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

]

After 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
semiconductor technologyoraderivative other technology,
it is naturally also possible to carry out function block
integration using this technology. Application of
biotechnology is alsoc 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
[0070] 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 segquence
from a base code segquence 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 seguences
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 claim 1, further comprising a table in which
a plurality of pieces of control information are provided
in association with the plurality of base code seguences
and the plurality of derived code sequences derived from
the plurality of base code seguences 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 claim 1, 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 seguence,

wherein the selecting section selects the one of

the code seguences with reference to the table based on

the control information to be reported.

4., The radio communication mobile station apparatus
according to claim 1, further comprising a table in which
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 seguences
derived from at least one of said plurality of base code
seguence ;

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 claim 1, 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 seguences,

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 seguences or more

derived code seguences.

7. The radio communication mobile station apparatus
according toclaim 6, further comprisinga control section
that changes the number of base code segquences or the
number of the derived code sequences associated with
pieces of control information according to changes of

the rate of occurrence.

8. The radioc communication mobile station apparatus
according to claim 1, wherein the derived code seqguences
are generated by cyclically shifting the base code

seguence.

9. The radio communication mobile station apparatus
according to claim 1, wherein the base code seguence

comprises a generalized chirp-like sequence.

10. The radio communication mobile station apparatus
according to claim 1, wherein the base code seguence

comprises a constant amplitude zero auto-correlation

seguence.
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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 from the base code sequence
associated with the control information to be reported;
and

transmitting the selected code seguence in a 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) selectsg one
of different code sequences as a signature according to

inputted control information and a modulation unit (112)

modulates a signature (code seguence). In a table
provided in the signature selection unit (111), for
control information '000', CAZAC seguence #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 correlated toeachother. The derived code segquence
of shifts 0 to 7 of the CAZAC seguence #1 respectively
correspond to signatures #1 to #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 seguence #$#2 are set while being
correlated to each other. The derived code sequence of
shifts 0 to 7 of the CAZAC seqguence #2 respectively

correspond to the signatures #9 to #16.
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RECEIVED QUALITY INEORRAL

SINR<-5dB 000
~5dB < SINR< 0dB 001
0dB =SINR< 5dB 010
5dB < SINR< 10dB 011
10dB=SINR<15dB 100
15dB < SINR< 20dB 101
20dB < SINR< 25dB 110
25dB < SINR 111

FIG.3
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0 #1
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7 #8
0 #9
001 #2 f #10
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0 #17
010 #3 f £18
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As a below named inventor, | hereby declare that my residence, post office address and citizenship are as stated
below next to my narme; and | believe that | am the original, first and sole inventor (if only one namoe is listed below) or an oniginal,

first and joint inventor (if plural inverttors are named below) of the subject matier which is claimed and for which a patent is
sought on the invention aytitfed:

Title of invention;
RADIO COMMUNICATION MOBILE STATION APPARATUS AND RADIO COMMUNICATION METHOD

which is described and claimed in {if the fallowing box Is not checked, the specification of which is ettached herefo):
1. For use when cubmitsing Pds _Declaration prior to U.K application filing daw

() O the attached specification, or
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I hereby state that | have reviewed and understand the contents of the above-identified specification, induding the
claims, as amended by any amendment{s) referred to above,

! acknowiedge my duty to disclose to the U.S, Patert and Trademark Office all information known to me o be material
to patertability as defined in Trﬂe 37, Code of Federal Regutations, §1.56.

| hereby claim foreign priority benefits under Title 35, United Statﬁ Code, §118 (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 below any foreign application for patent or
invantor's certificate, or of any PCT international application having o filing date before that of the application on which priority is

claimed: inforrration,
Forign m o)
COUNTRY APPLICATION NO. DATE OF ¥ILING PRIORITY
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JAPAN 2006076895 March 20, 2006 Yes
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| hereby claim the benefit under Title 35, United States Code §119(e) of any United States Provisional application{s)

listed below. Provisr Ao bnforrimsion)
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APPLICATION NO. 1L.S. PROVISIONAL APPLICATION FILING DATE

o Additlonzi U.S. provisional application numbers are listed on a supplementa! priority sheet attached hereto.

I hereby ciaim the benefit under Title 35, United States Code §120 of any United Stetes application(s), or §365(C) of
any PCT intemational epplication designating the Unifed States of America, listed below and, insofar as the subject maftter of
each of the claims of this application is not disclosed in the prior United States or PCT intemational application in the manner
provided by the first paragraph of Title 35, United States Code §112, | acknowledge the duty to disciose information material to
patentability as defined in Tile 37, Code of Federsl Regulations, §1.56 which occurmred between the filing date of the prior
application and the hational or PCT international filing date of this application.

S Pricdy bcmation)

APFLICATION NO. US FILING DATE STATUS: FATENTED, PENDING, ABANDONED

o Additional U. S, or intermationa! application numbers are listed on a supplemental priority sheet attached hereto.

POWER OF ATTORNEY: As a named inventor, | hereby appoint the attorneys and agents associated with LS. Patent and
Trademark Office Customer 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 corespondence be addressed to that customer number.

| hereby auhorize the U.S. attomeys and agents associated with the customer number ta accept and foliow
instructions frormn Matsushits Blectric Industrial Co, Ltd., and any affiliated or subsidiary company thereof, received via their
corporate representatives and/or their forelgn patent attorneys or agents, if any. as to any action to be taken in the U.S. Patent
and Trademnark Office regarding this application without direct communication between the U.S. attorneys or agents and myself.

Direct Correspondence to;
CUSTOMER NUMBER 52989

| further deciare that all statements made herein of my own knowiedge are true, and that all statements made on
information and belief are believed to be true; and further that these statements weare made with the knowiedge that willful false
statements and the like so made are punishabla by fine or imprisonment, or both, under Saction 1001 of Title 18 of the United
States Code, and that such witliul false statements may jeopardize the validity of the application or any patent issuing thereon,

INVENTOR (5)
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trventor Daichi IMAMURA !
. Do b v Fonapman %%ﬂ 2008
Residence & Citizenship CITY, STATE or COUNTRY
Kanagawa, JAPAN JAPAN
Past office address ADDRESS cIY STATE OR COUNTRY ZIP CODE
/o Matsushita Electric Industrial Co., Ltd.
1008, Oaza Kadoma, Kadoma-shi, Osaka, Japan 571-8501
T e
Fuil Name of FIRST I;JAME LAST NAME SIGNATURE DATE OF SIGNATURE
Second inventor Sadaki FUTAGI ¢ .
ool Pl Sep, 2. 200 &
Retidence & Citizenship CITY, STATE or COUNTRY ) CIMZENSHIP
Ishikawa, JAPAN JAPAN
Post office address ADDRESS CITY STATE OR COUNTRY ZiP CODE
¢lo Panasonic Mobile Communications R&D Lab, Co., Lid.
5, Akedori 2-chome, lzumi-ku, Sendai-shi, Miyagi, Japan 981-3206
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re 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

CLAIM FOR PRIORITY

Assistant Commissioner of Patents
Washington, D.C. 20231

Dear Sir:
The benefit of the filing date of the following prior foreign application filed in the

following foreign country is hereby requested for the above-identified application and the

priority provided in 35 USC 119 is hereby claimed:

Japanese Appln. 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 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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WASHIDA, Kimihito

5th Floor, Shintoshicenter Bldg., 24-1, Tsurumaki
1-chome, Tama-shi, Tokyo

2060034

JAPON

Date of mailing (dayimonth/year)

01 June 2007 (01.06.2007)

Applicant's or agent's file reference

P044766P0

IMPORTANT NOTIFICATION

International application No.

PCT/JP2007/055685

International filing date (dawmonsthivear;

20 March 2007 (20.03.2007)

International publication date (daymonth/year;
Not yet published

Priovity date ¢daymonthiyeari

20 March 2006 (20.03.2006)

Apphicant

MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD. et al

By means of this Form, which replaces any previously issued notification concerning submission or transmiital of priority
documents, the applicant is hereby notified of the date of receipt by the International Bureau of the priority document(s) relating to
all carlier application(s) whose priority is claimed. Unless otherwise indicated by the letters “NR”, in the right-hand column or by an
‘asterisk appearing next {o a date of receipt, the priority document concerned was submitled or transmitted to the International Bureau
in compliance with Rule 17.1(a) or (b).

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

(If applicablejAn asterisk (*) appearing next to a date of receipt, in the right-hand column, denotes a priority document submitted
or transmittcd to the International Burcau but not in compliance with Rule 17.1(a) or (b) (the priority document was received
afler the time limit prescribed in Rule 17.1(a) or the request to prepare and transmit the priority document was submitted to the
receiving Office after the applicable time hmit under Rule 17.1(b)). Even though the priority document was not furnished in
compliance 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 documnent within a time limit which is reasonable under the circumstances.
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34, chemin des Colombettes .
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re 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

Dear Sir:

Pursuant to Rules 56 and 99, Applicants hereby call the attention of the Patent Office to
the art listed on the attached Form PTO 1449.

Copies of the art cited in the International Search Report (ISR), which issued by the JPO,
are made available to the U.S. examiner in the national stage application, pursuant to MPEP
1893.03(g), and therefore copies of such are not submitted herewith.

The art cited in the ISR is listed on the attached PTO-1449 for an indication of
consideration by the examiner.,

Copies of any other references listed on the PTO-1449, besides those cited in the ISR
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 3535, 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,

/Tames 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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SUBSTITUTE FOR FORM PTO-1449 ATTY. DOCKET NO. SERIAL NO,
U.S. Department of Commerce Patent and Trademark Office 009289-08201 New Patent Application
INFORMATION DISCLOSURE
APPLICANT
STATEMENT BY APPLICANT Daichi IMAMURA, et al.
{Use several sheets if necessary) FILING DATE GROUP )
September 18, 2008 Unassigned

U.S. PATENT DOCUMENTS

EXAMIN DISCUSSED AND CITED IN SPEC?
ER DOCUMENT NUMBER DATE NAME CORRESPONDENT (insert page and fine number where cited)
HNITIAL

6 859 445 2/2005 Moon

FOREIGN PATENT DOCUMENTS

DATE COUNTRY CORRESPONDENT TRANSLATION? | DISCUSSED AND CITED iN SPEC?
DOCUMENT NUMBER ({insert page and line number
where cited)
01/05050 1/2001 WO US 6 859 445

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

DISCUSSED AND CITED IN SPEC?

international Search Report dated June 5, 2007.

3GPP TSG-RAN WG1 LTE Ad Hoc Meeting, R1-060046, NTT DoCoMo, NEC, Page 2, line 20 (also
Sharp, "Orthogonal Pilot Channel Structure in E-UTRA Uplink,” Helsinki, cited in ISR)
Finltand, 23-25 January, 2006.

3GPP TSG-RAN WG1 LTE Ad Hoc Meeting, R1-060047, NTT DoCoMo, NEC, Page 2, line 16
Sharp, “Random Access Transmission in E-UTRA Uplink,” Helsinki, Finland,
23-25 January, 2006, pages 1-8.

3GPP TS 25.214 V6.7.1 (2005-12), 3" Generation Partnership Project;
Technical Specification Group Radio Access Network; Physical Layer
Procedures (FDD) (Release 6), December, 2005, pages 1-60.

3GPP TSG-RAN WG1 LTE Ad Hoc Meeting, R1-060480, Qualcomm, Page 2, line 24
“Principles of RACH,” Denver, USA, 13-17 February, 2006, pages 1-7.

EXAMINER: Initial if citation is considered, draw line through citation if not in conformance and not considered. Include
copy of this form with next communication to applicant.

(Form PTO-1449 [6-4])



Page 60 of 357

Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

RADIO COMMUNICATION MOBILE STATION APPARATUS AND RADIO

COMMUNICATION METHOD

First Named Inventor/Applicant Name:

Daichi IMAMURA

Filer:

James Edward Ledbetter/Fatou Sonko

Attorney Docket Number:

009289-08201

Filed as Large Entity

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

Description Fee Code Quantity Amount Suh;l’;(tsa)l in
Basic Filing:
National Stage Fee 1631 1 310 310
Natl Stage Search Fee - Report provided 1642 1 410 410
National Stage Exam - all other cases 1633 1 210 210

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-interference:




Page 61 of 357
Description Fee Code Quantity Amount Suz-s'l';(tsa)l in
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 930




Page 62 of 357

Electronic Acknowledgement Receipt

EFS ID: 3968150
Application Number: 12293530
International Application Number: PCT/JP2007/055695
Confirmation Number: 2058
Title of Invention: RADIO COMMUNICATION MOBILE STATION APPARATUS AND RADIO
: COMMUNICATION METHOD
First Named inventor/Applicant Name: Daichi IMAMURA
Customer Number: 52989
Filer: James Edward Ledbetter
Filer Authorized By:
Attorney Docket Number: 009289-08201

Receipt Date: 18-SEP-2008

Filing Date:

Time Stamp: 18:10:40

Application Type: U.S. National Stage under 35 USC 371

Payment information:
Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $930
RAM confirmation Number 3352
Deposit Account
Authorized User

File Listing:
Document I . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)




Page 63 of 357

131029
1 Transmittal of New Application TRANS.PDF no 3
f3486316ac0ac43d2706a8acad810bd80]
@9ce
Warnings:
Information:
255081
2 Application Data Sheet ADS.PDF no 5
50f900f5d§7%ecfe31 d5d9410%e142616ag |
59h
Warnings:
Information:
This is not an USPTO supplied ADS fillable form
911083
3 SPEC.PDF yes 39
11022ch{a801{05588160502d 1 d874544a
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 23
24 27
28 28
Drawings-only black and white line drawings 29 39
Warnings:
Information:
150345
4 Oath or Declaration filed Dec.PDF no 3
3eb4771§27be3d8617desla{3c4 1dGafdad
974
Warnings:
Information:
84500
5 Miscellaneous Incoming Letter CFP.PDF no 3
4§1917a5Ted{15haes5e 1acd0alaad85469d3
bboo
Warnings:
Information:
169065
6 Information Disclosure Statement Letter IDS.PDF no 5
€02e3d7e95717a4f10955¢1d5577db814a2)
Oc6ehy
Warnings:
Information:
334836
7 NPL Documents NPL1.PDF no 8

70fd 11696cfd2c82acth6a55410cce822ah 2]




Page 64 of 357

Warnings:

Information:

. 2994833
8 NPL Documents NPL2.PDF no 60

1167713634164 13b07bMH87e096:H5ad
HE

Warnings:

Information:

419845
9 NPL Documents NPL3.PDF no 7

584815694070803001 117057 7ea7 182(75))
oddl

Warnings:

Information:

33328
10 Fee Worksheet (PTO-06) fee-info.pdf no 2

a22¢8455¢e19496790ace 19d 2233 5e 1 2(d
af99

Warnings:

Information:

Total Files Size (in bytes): 5483945

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/R0O/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.




Page 65 of 357

(19) R AT EEHES
ERELR

43) Bt A
2007 ££9 H27 B (27.09.2007)

(10) ESARES
WO 2007/108476 Al

(51) EREFHFSE: (72) HBAE, H&U
HO4Q 7/38 (2006.01) HO4B 1/707 (2006.01) (75) FHBAE/MEEA CREIZ DWW TOH): S5 Kih AMA-
MURA, Daichi). =& E# (FUTAGI, Sadaki). 25T &
1) ERHEES: PCT/IP2007/055695 & (MATSUMOTO, Atsushi). 253 # (IWAI, Takashi).
== o - o re . .
22) ERSHEEH: 2007 ££3 A20 B (20.03.2007) B 852 (TARATA, Tomofum).
(74) {XEBA: BB 20— (WASHIDA, Kimihito); F 2060034
(25) ERRHBEOEE: SN HEHE#AZEMBK 1 TEZ24 - 1 HRB R4 —F
P ., s % Tokyo (JP).
(26 < B et &
20 BERAHOES AFE o EE ®F05LRY. 2<OREOERKEN
(30) BERIEFT—4: \HE): AL, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BH,
$FEE2006-076995 2006 €3 B20 B (20.03.2006) 1P BR,BW, BY. BZ, CA, CH, CN, CO, CR, CU. CZ, DE, DK,
DM, DZ, EC, BE, EG, ES, F1, GB, GD, GE, GH, GM, GT.
(71) HEACKEZBR<2TOEEERICODVWT: RTE HN, HR, MU, ID, 1L, IN, IS, JP, KE, KG, KM, KN, KP,
BEENXSH (MATSUSHITA ELECTRIC INDUS- KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, MG,
TRIAL CO., LTD.) [JP/AP]; T5718501 KRR T X MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
FFIE 1 0 O 6 & ih Osaka (JP). PG, PH, PL, PT, RO, RS, RU, SC, SD, SE, SG, SK, SL,
(RER]

(54) Title: RADIO COMMUNICATION MOBILE STATION DEVICE AND RADIO COMMUNICATION METHOD

(549 RADRH: MR BELDHREEE LURREERZ

10
185
11: RACHH RE R N
111 112 12
AA = = =
R YRRTY EHH "
S
& B
13 14 &
BB
A—HF—E > HREY [  EHE
AA.. CONTROL INFORMATION 13... CODING UNIT
BB... USER DATA 14.. MODULATION UNIT
11... RACH GENERATION UNIT 12... MULTIPLEXING UNIT
111... SIGNATURE SELECTION UNIT 15.. RADIO TRANSMISSION UNIT

112... MODULATION UNIT

(57) Abstract: Provided is a mobile station capable of effectively reporting control information in RACIH. 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 modulation unit (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 correlated to each other. The derived code sequence of shifts 0 10 7 of the CAZAC
sequence #1 respectively correspond to signatures #1 to #8. Moreover, {or 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 o each
other. The derived code sequence of shifts 0 to 7 of the CAZAC sequence #2 respectively correspond to the signatures #9 1o #16.

AL |0 0 T O

76

(57) EH): RACHIZE TS HIMHBFROBHEDERILLTOIEATEIBHE. COBHBIZEBNT, ¥F%
FeBRE (111) FAADSAIHEFRICHECT, ENCELRIEHOFERIOIA VTS 1 DOH
BRIMEISTA2F A ELTGRIRL, TR (112) 2 FrFy (BERY) £2FHT 2, 25 2FvERS
(111) IZEBAGNSTF—TILTIE, HEE®H ‘00

(EH)

WO 2007/1084



Page 66 of 357

WO 2007/108476 A1 | 0EV0 3000 0 YOO O

SM, SV, SY, TJ, TM, TN, TR, TT, TZ. UA, UG, US, UZ, TR). OAPI (BT, BJ. CE CG, CI, CM, GA, GN, GQ, GW,
VC, VN, ZA, ZM, ZW. ML, MR, NE, SN, TD, TQ).

81 EBEE (EFERODLGTWNWERY., 2TOREOLBEENT HTLAREBE:
fi£): ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, SD, — EHESAXEREE
SL, 87, TZ, UG, ZM, ZW), J.— 3 7 (AM, AZ, BY,
KG, KZ, MD, RU, T3, TM), 3 — 2w /N (AT, BE, BG, 2XFa1— FRUHEOREEIZOLTIE. BTSN
CH, CY, CZ, DE, DK, EE, 1S, FL, FR, GB, GR, HU, 1, f{rcTHEY FOBBEICEBEHIATING To— FEBRE
IS, IT, LT, LU, LV, MC, MT, NL, PL, PT, RO, SE, SI, SK, DHAHX R/ — k1 5B,

O ITHLT, BEXFBRINTCHLICAZACRIF1EIUVCAZACRI#IMSORELELT PO~ T7DJRE
FERIMNHEMTTCHRESIN. CAZACRFH# 1D I O~ 7TDREFERINIEIEFNFN T RF v 1~
#BITHIET D, Ffz. $lEER ‘001" ITHLTidk, BEFERFIITHLICAZACEIN#2E8LUCAZAC
RAEHOLRELIZS T RO~ 7T DREBERIIMNHBHITTRESN., CAZACRIN#2DL T FO~TD
REFBRINEIFAFAI T AF v~ 6 (0BT S,



Page 67 of 357

WO 2007/108476 1 PCT/JP2007/055695
B M E
EHRIBELEREE RS IUOERIEE HIE
Fodf 55 8
[0001]  AZFEUIIL, ALEIEB PR S L OIHRE(EH BT 5,
R
[0002] HifE, 3GPP RAN LTE (Long Term Evolution) (Z3V T, E# @SB E S EEE (

[0003]

[0004]

[0005]

BT 72 AZRACH (Random Access Channel) Z fAVVBZ LM RIS LTS (FE
FFRT R 12 M) . RACHIT., ZEM S~ 5 B5R (Association Request) . Ze#h/m
OO HFIEE] Y 2R (Resource Request) , 38X, EVREEFAIZORIMESE
TTHBROFM 77 v AR BEND,

RACHIE B % %5 T 588 BIL. RACHE B2 X ET 0B EIFLE /L
R4 57DIiz, RACHIZEW T, B O WICRRE L T RF 2D HHEVTH
DL DODT T RF % BR U CTEH R ~RET 5,

iz, RACH T B OBBN RO RIFHIEH O I X F ¥y N EEENIZ 5%
L. TNODL T RF % m M THOBE - RN TEBIIC, /R F LT
HARBEMEL, 23D, B OB E M B RINE VDI EBRES s, o
FORFHELH T2/ ERFILL T, GCLFAF! (Generalized Chirp-like) D1->TH5
CAZAC(Constant Amplitude Zero Auto—Correlation)ZFIA3EHILTVNE GEREE
HR2Z ),

B AFRE Y ERIE R (QoSTEEHLT —F E%) . BLU., TREBRTORE
s PLFREDOHIEERERACHIZ TRATT 2T EPRETEN O D (GERFFE RS
=),
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UNITED StaTes PaTENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
Uni Stat t and Trademark Office
) R FOR PATENTS

Alexandria, Virginia 22313-1430
WWWLSPIO.gov

l U.S. APPLICATION NUMBER NO. FIRST NAMED APPLICANT I ATTY. DOCKET NO.
12/293,530 Daichi Imamura 009289-08201
52089 | INTERNATIONAL APPLICATION NO. |
Dickinson Wright PLLC PCT/IP2007/055695
James E. Ledbetter, Esq. LA, FILING DATE PRIORITY DATE
International Square 03/20/2007 03/20/2006
1875 Eye Street, N.W., Suite 1200
Washington, DC 20006 CONFIRMATION NO. 2058

371 ACCEPTANCE LETTER

OO AL

NOTICE OF ACCEPTANCE OF APPLICATION UNDER 35 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 above identified international application has
met the requirements of 35 U.S.C. 371, and is ACCEPTED for national patentability examination in the United
States Patent and Trademark Office.

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

09/18/2008 09/18/2008
DATE OF RECEIPT OF 35 U.S.C. 871(c)(1), DATE OF COMPLETION OF ALL
(€)(2) and (c)(4) REQUIREMENTS 35 U.S.C. 371 REQUIREMENTS

A Filing Receipt (PTO-103X) will be issued for the present application in due course. THE DATE APPEARING
ON THE FILING RECEIPT AS THE " FILING DATE" IS THE DATE ON WHICH THE LAST OF THE 35
U.S.C. 371 (c)(1), (c)(2) and (c){(4) REQUIREMENTS HAS BEEN RECEIVED IN THE OFFICE. THIS DATE
IS SHOWN ABOVE. The filing date of the above identified application is the international filing date of the
international application (Article 11(3) and 35 U.S.C. 363). Once the Filing Receipt has been received, send all
correspondence to 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 Report filed on 09/18/2008
+ Information Disclosure Statements filed on 09/18/2008

+ Oath or Declaration filed on 09/18/2008

* Request for 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/M03 (371 Acceptance Notice)
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Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed
to the address given in the heading and include the U.S. application no. shown above (37 CFR 1.5)

DIAN S GORDON

Telephone: (703) 308-9290 EXT 125

page 2 of 2

FORM PCT/DO/EQ/903 (371 Acceptance Notice)
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9\ UNITED States PareNT AND TRADEMARK OFFIGE

UNTTE T) STA" ” S DEPARTMENT OF COMMERCE
Unite t and T radulmrk Office

APPLICATION FILING or GRP ART
NUMBER 371(¢) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS)IND CLAIMS
12/293,530 09/18/2008 2617 930 009289-08201 11 2
CONFIRMATION NO. 2058
52989 FILING RECEIPT

Dickinson Wright PLLC

James E. Ledbetter, Esq. L
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 concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts” for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant{s)

Daichi Imamura, Kanagawa, JAPAN;

Sadaki Futagi, Ishikawa, JAPAN;

Atsushi Matsumoto, Ishikawa, JAPAN;

Takashi Iwai, Ishikawa, JAPAN;

Tomohumi Takata, ishikawa, JAPAN;
Assignment For Published Patent Application

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

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

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

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents”) for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at hitp:/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, htip://www .stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits” giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where

page 2 of 3
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the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

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

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

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.8.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

page 3 of 3
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UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
i Patent and Trademark Office
SHONER FOR PATENTS

/\;;\\alx rginia 22313-1430
1 APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE [
12/293,530 09/18/2008 Daichi Imamura 009289-08201
CONFIRMATION NO. 2058
52989 PUBLICATION NOTICE

Dickinson Wright PLLC

Jomes £ Ledbetter, Esq, O O A
International Square

1875 Eye Street, N.W., Suite 1200

Washington, DC 20006

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 pubtically available Searchable Databases via the
internet at www.uspto.gov. The direct link to access the publication is currently hitp://www.uspto.gov/patft/.

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

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

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

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

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

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

In re the Application of

Inventor: Daichi IMAMURA, et al. Art Unit 2473
Appln. No.o 12/293,530 Exr. K. Yao

Filed: September 18, 2008 Conf. No. 2058
For: RADIO COMMUNICATION MOBILE STATION APPARATUS AND

RADIO COMMUNICATION METHOD

INFORMATION DISCLOSURE 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
R1-060047" and "3GPP R1-060046" were previously cited in the Information Disclosure
Statement of September 18, 2008,

The cited art not previously listed in an Information Disclosure Statement is 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, eu'é 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.

Chesntronics, Inc., 439 F.2d 1369, 1380, 165 USPQ 355, 364 (5th Cir. 1970).
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Applicants respectfully request that this art be expressly considered during ihe
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

ATTORNEY DOCKET NO. 005289-08201
Dickinson Wright PLLC

1873 Eve Street, N.W., Suite 1200
Washington, D.C. 20006

Telephone: 202.457.0160

Fax: 202.659.1559

DC 92898201 159933

[
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SHEET 1 OF 1

SUBSTITUTE FOR FORM PTO-1448

.8, Department of Commerce Patent and Trademark Cfiice

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

(Use ssveral sheets if necessary)

ATTY. DPOCCKET NC.

009289-08201

SERIAL NO.

12/283,530

APPLICANT

Daichi IMAMURA, et al.

EILING DATE
September 18, 2008

GROUP

2473

U.S. PATENT DOCUMENTS

EXAMIN CISCUSSED AND CITED in 8PEC?
ER SOCUMENT NUMBER DATE HARE, CORRESPCNDENT finsert page and fine number wiere cited)
INITAL
2002/0041578 - 04/2002 | Kim
FOREIGN PATENT DOCUMENTS
SOCUMENT NUMBER DATE COUNTRY CORRESPONDENT TRANSLATION? | DISCUSSED ANG SITED N SPEC?
{insert page and line number
whete cited)
1381107 11/2002 | CN US 2002/06041578 Abstract

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

s]}

SCUSSED AND CITED IN SPECT

Chinese Office Action dated June i1, 2010.

pp 25-37.

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

EXAMINER: Initial if citation is considered, draw ling through citation if not in confarmance and not consicered. include

copy of this form with next communication to applicant.

DC 8285-&201 159943

{Form PTO-1449 [6-4))
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espacenet — Bibliographic data

Page | of |

Method for selecting RACH in CDMA mobile communication system

Pubfication number: CN1381107 (A) Alsc published as:
Publication date: 2002-11-20 = CN1157872 (C)
Inventor(s): KYOQOU-WOONG KIM [KR}; CHANG-HOI KOO (KR} + f_‘_{ WO0193462 (A1)
Applicant(s): SAMSUNG ELECTRONICS CO LTD [KR] + “ﬂ US2002041578 (A1)
Classification: il US7061890 (B2)
- international: H04.113/04; HO4/74/08; H04J13/02; HO4WT74/00; (IPC1- f@ KR20010110188 {A)

7y HO4B7/26 ‘
- European: HO4Q7/38C2U; HOAWT4/08F; HOAWNTL/Q8F2 more >>

Application number: CN20018001560 20010602

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

Absfract not available for CN 1381107 (A)
Abstract of corresponding document; WO 01983462 (A1)

A method selecling a RACH comprises determining
an access service class (ASC) associated with a
unigue access class of a user equipment {UE) by
analyzing a radic 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 scrambting
codes to be used for available RACHs associated
with each of the ASCs based on the received
mapping information; mapping the analyzed
scrambiling 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 {o the
selected scrambling code group and a unique
identifier of the UE.

Data supplied from the espacenet database — Worldwide

http://v3.espacenet.com/publicationlDetails/biblio?DB=EPODOC &adjacent=true&locale...

£

g

9/1/2010
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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. 60/590,113, filed July 21, 2004, which is incorporated herein by reference in its

entirety.

BACKGROUND
Field
The invention relates generally to wireless communications, and rmore

specifically to data transmission in a muitiple 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 may initiate 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 fransmission 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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(0008}

[0009]

sequence out of a group of PN sequences and sends it 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 te 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 numnber of preambles available.

The access point then transmits an acknowledgment for each of the preambles
detected. The acknowledgement message may mnclude a PN sequence detected, timing
offset correction, and index of the channel for access pavioad transmission, Access
terminal terminals whose PN sequence is acknowledged can then transmit the 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 is 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 fcquires a disproportionate amount of transmit
power and/or frequency bandwidth to close the link. 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 guality can be efficiently
signaled over the access channel during access preamble 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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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
sequences in the plurality of groups aceess sequences are distnibuted non-uniformly. In
an embodiment, the access sequences are distributed to reflect the distribution of access
terminals about the access point. In another embodiment, the access sequences are
distributed in proportion {o the number of access lerminals that need a given amount of
power needed to send an indicator of acknowledgment to the access terminal.

In another embodiment, a method of partitioning 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 are assigned in proportion to the probability distribution. Access
sequences can be reassigned as a function of a ¢hange in 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 of the
access sequence). The attribute can be information such as a chanuel quality indicator,
a buffer level and a guality of service indicator. 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 bé transmitted over a shared signalling channel
{SSCH).

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

below.



Page 164 of 357

WO 2006/019710 PCTNAIS2003/024614

[0014]

[0015]
[0016]
[0017]

[0018]

[0019]
[0020]

[0021]

[0022]

[0023]

{0024}

4

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 transinitter and a receiver;

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

FIG. 3 1llustrates 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
CQI values;

FI1G. 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

F1G. 8 illustrates a process for dynamically allocating access sequences.

DETAILED DESCRIPTION

The word “exemplary” is used herein to mean “serving as an example, instance,
or illustration.” Axny embodiment or design described herein as “exemplary” is not
necessarily to be construed as preferred or advantageous over other embodiments or
designs.

The techniques 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)} systern, 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 muitiple-output (MIMO} system, and so on. These techniques may be
used for systems that utilize incremental redundancy (IR) and systems that do not utilize

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.e., CQI), buffer level requirements, quality of service requirements,
etc., during its preamble transmission. By having the access terminals indicate forward
hink channel quality, the access peint 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 terminals who
have indicated the same or similar CQI values (within a range). Embodiments of the
invention further address how CQI can be efficiently signaled over the aceess channel
during access preamble transmission.

An *access terminal” refers to a device providing voice and/or data connectivity
to a user. 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, moebile station, wircless 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 P 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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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
(i.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 blocks (e.g., one block for cach 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 (e.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 null symbo! having a signal value of
zero. Transmitter unit 222 may perform OFDM modulation if OFDM i1s used by the
system. Transmitter unit 222 gencrates a stream of time-domain samples and further
conditions (e.g., converts to analog, frequency upconverts, fillers, and amplifies) the
sample stream to generate the moduiated 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 symbols and received pilot symbols. Receiver unit 254 provides
the received data 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 of detected data symbols is oblained for a given
data packet, RX data processor 260 processes (e.g., deinterleaves and decodes) all

detected data symbels 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 esfimates.
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
transmiited via antenna 252 to transmitter 210,

At transmitter 210, the transmifted 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 information, uses the ACK/NAK to control the IR
transtaission 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 prebe 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 control layer (MAC) 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
which the 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 granl. Transmission is aborted if the protocol received a
deactivate command, or if a maximum 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 control congestion on the access
charmel.

FIG. 3 illustrates a traditional call flow between an access terminal and an access
point 300. Access terminal 304 randomly sclects a preamble, or PN sequernce, 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 vh.ﬂs 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 ink. FIG 4 illustrates an embodiment 400 that avoids the use of
the broadcast acknowledgement. An access terminal observes 408 transmissions from
access points. In observing, the access terrminal determines the power of ransmissions
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 pomt 412,
This preamble ig transmitted along with some knowledge of forward Hnk chanmel
quality (CQI). CQI information may be transmitted as within the preamble, or
appended to it, In another embodiment, an access sequence 1s randomly chosen out 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 CQI values based on a predetermined set of values. Thus, 4 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 by.the 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 ackmowledgement 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 1o 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 acknowledgement 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 to 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 capability 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 duning the initial access phase, the access
pomt wifl be able to take advantage of knowing the CQI, buffer level and guality 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. Yor example, metrics such as C/I, where C is the
received pilot power and I is the observed noise, may be used. Also, C/AC+I) may be
used. In other words, some measure that ntilizes observed signal power and noise is
used. These observed metrics correspond to given CQI values, or value ranges, which
thes define the region. For example, Region R; defines a Region having CQI values
corresponding to power and/or noise levels greater than P;. Region R, defines a region
having CQI values comresponding to power and/or noise levels such that P; > R, > Py,
Similarly, Region R; defines a Region having CQI values corresponding to power
and/or noise levels such that Ps > R; > P, and so on. Region Ra.; has CQI values
corresponding to power and/or noise levels such that they fall in the range of P, > Ry
> 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 log,(IN) bits of information may be conveyed. For example, when N = 1024, as many
as logz(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 M
distinct sets, labeled {1,2,--,M}To signal one of log:(Af) possibilities (i.e., log:(M) bits),
4 sequence in an appropriate set is chosen and transmitted. For instance, to signal
message index k€{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;(M) -bit message) can be obtained based on the index of the set that the received
sequence belongs to.

In a umiform partitioning strategy, where the N preamble sequences are
uniformly partitioned into M groups (i.e., each group contains N/M sequences). Based
on the measured CQI value, one of the preamble sequences from an appropriate set is
selected and fransmitted. The collision probability, then, depends on the
mapping/quantization of the measured CQI and the number of simultaneous access
attempts.

This can be illustrated by considering a simple 2-level quantization of CQI
{i.e.,.M=2), with Pr(M(CQI)}=1)=0a and PrM(CQI)}=1)=0, where M(x) is a quantization
function mapping the measured CQI value into one of the two levels.

With uniform access sequence partitioning, the N preamble sequences are

partitioned into two sets with N/2 sequences in each set. As by example, assume that

_there are two simultaneous access attempts (i.¢., exactly two access terminals are {rying

to access the system in each access slot). The collision probability is given by

1 1
&’ e+ (1-a)?
ENG
2 2
With probability o, 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/(IN/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 simultaneous access atlernpts. The collision probability can be as high as 2/N
(0 =0,1) or as low as /N (@ = 0.5). Thus, the best choice of o in this casc is ¢ =0.5.
However, it is unclear whether the CQI quantization function that results in ¢ =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 CQI level. In this example, with probability
0, 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 o = 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 channet less frequently but incurring an increase in the fransmit
power in the remaining of the time and higher overall collision probability.

FIG. 6 illustrates a diagram showing weighted partitioning 600 based on
quantized CQI values. The region is partitioned into various regions that are not of a
uniform space, but are rather partitioned based on quantized CQI 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.e., 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 CQI ranges. Rather, the graphical
representations of non-uniforin spacing is to indicafe 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.
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Thus, the sequences available for initial access are divided into N number of
partitions. The access terminal determines 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 nuraber 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 aclive set operations, and another subset of sequences are available for
initial access. In one embodiment, sequences O, 1 and 2 are reserved for active set
operations, and sequences 3 through the total nember of access sequences are available
for initial access.

The size of cach partition is determined by the access sequence partition field in
the systemn information bock. This is typically part of the sector parameter. A particular
partition number N comprises sequence identifiers ranging from a lower threshold,
partition N lower, to an upper threshold, partition N upper. Both thresholds are

determined using the partitions size, partially provided in table 1 below:

Access Sequence Partition N Size (N from 1 fo 8)

Partition 1 2 |3 |4 |5 |6 |7 is
00000 o jec{o|loio|ojolo
00001 S? |Sz|S2)s2{s2|s2iS2!82
00010 83 [S3 (S |[S1}|S1{s1]Si|s!
00011 st isi{srisziss|sa[stisy
00160 S1 {81 1818t jsi|stis3;ss
00101 S3 |S1 |81 is3|St]st|s3ls:
00161 81 {83 |S1i81§{8|S1:81 (83
00110 §1 isSt]s3jst{si|s3istist
00111 $3 |s3f{st|s3|s1i|s1|stiist
031000 Si | S1{81}S3[83|S1/S83]S8}]

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 of the quantized CQl. More precisely,

p=lp, P il
is the probability mass function of the guantized CQI values, where

PCQOI =1)= p,, Pr(COI =2) = p, -, PH(COI = 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
number of access sequences should be proportional, such that

P"’“‘{P) Py sz(i_e_fN" EZ_’ . NW)
(N N

where Ny is the number of access sequences in set KE{1,2,. - M}
In the example describing the 2-level CQI quantization function yields the
foliowing:

Pr(M(CON =D =a ,_, Pr(M(CON=2)=1-ua

and
The number of access sequences in each set is, therefore, {& )N and (1-a )N,
respectively. The resulting coilision probability is

2 1 gyt o d-a) 1
7T R CE T S R VA

which is the smallest collision probability possible.

2

For a more general setting with M possible CQI levels and U simultaneous
attempts, the analytical expression of the collision probability becomes more complex.

in another example, consider M=6 ,U=8 , and N=1024. Assume that the CQI
values are quantized in the step of 4-5 dB. The quantized CQI values are 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 reporied 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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sequernces to search franslates 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 1s
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 10 be conveyed is known (e.g., percentage of times a certain
traffic connection {http, fip, SMS) is requested or how much bandwidih is often
required, etc.), then this information can be used in determining the partition of the
aceess 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 guantity 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 combinations of the various
factors. In so doing, the collision probability of multiple users selecting the same access
sequence is minimzed.

In an embodiment, the quantity of access scquences 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 CQI within
a given range and a buffer level of a certain amount, and other various factors, that
region may be assigned additional access sequences. Dynarnic allocation of access
sequences thus mimics an optimal scenario whereby the collision probability is
minimized.

FIG. 8 illustrates such a process 800. Imutial 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

atternpts 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 attempts in given
subsets may be updated 812. The expected value may be represented by the following
equation:
E,=(1-B)E,+fa,(a,~1)

where E, is the expected value, a, represents the guantity of access segquences in a
given subsct, 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 §16.

in an embodiment, the subset size is determined by the following equation:

JE
N, =N Ty, 1Em<M

k=
where Ny, is the new subset size, Ey is the “o0ld” expectation value of the k™ subset, m is
the given subset out of M 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. If a determination is made that the
newly determined subset size is substantially different 824, then the subset sizes are
reset. If not (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 systemn, 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 invention is not limited to these embodiments. Many variations,
modifications, additions and improvements to the embodiments described above are

possible. It is contemplated that these varations, modifications, additions and
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improvements fall within the scope of the invention as detailed within the following

claims.

WHAT IS CLAIMED IS:
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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 cstimate 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 channel quality values, and wherein the selected access sequence is
from the group of the plurality of groups corresponding (o 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 power to 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

transmiiting in accordance with a Frequency Division Multiplex (FDM) scheme,



Page 178 of 357

WO 2006/019710 PCT/US2005/624614

i8

8. The method set forth in claim 6, wherein transmitting further compnses

transmitting in accordance with a Code Division Multiplex (CDM) scheme,

9. The method set forth in claim 6, whersin the act of transmitting further comprises
transmitting in accordance with an Orthogonal Frequency Division Multiple Access
(OFDMA) scheme.

10. The method set forth in claim 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 indicator.

12. In a wircless 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 {ransmission, and
to determine an estimate of channel guality as a function of at least 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 plurality 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 in the plurality

of groups of access sequences are distributed non-uniformly.
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15. The apparatus set forth in claim 12, further comprising a transmitter configured to

iransmit the selected access sequence.

16. The apparatus set forth in claim 15, wherein the transmitter is further configured

1o 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 in accordance with an Orthogonal Frequency Division Muitiple 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.

26. 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 guality indicator.

21. In a wireless communication system, an apparatus for determining an indicator of
channel quality, the means comprising:

means for determining a power level of an observed transmission;

means for determining a CQI value as a function of the power level of the
observed transmission; 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 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 power level 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 transmifting further
comprises means for transmitting in accordance with a Code Division Multiplex (CDM)

scheme.

27.  The apparatus 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 further comprises means for

selecting information indicative of access terminal requirements.

30, The apparatus set forth in claim 29, wherein means for sefecting information further
comprises selecting information regarding buffer level needs, quality of service

requirements, and/or a forward-link channel quality indicator.

31. 1In a wireless communication system, a method of transmitting information

regarding access terminal needs, the method comprising:
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determining a received power level of an observed pilot signal;

determining 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 correspond 1o a

plurality of predetermined factors.

32. The method set forth in claim 31, wherein the predetermined factors include on or
more of ranges of CQI wvalues, ranges of buffer levels, packet size, traffic type,

frequency bandwidth request and ranges of quality of service indicators.

33. In a wireless communication system, a method of comununicating a channel
quality indicator (CQI), the method comprising:

determining a power level of an observed pilot signal;

determining a CQI value as a function of the power level of the observed pilot
sipnial;

selecting an access sequence, randomly, from one group of & pluratity 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 pluraliiy of access sequences, the method
comprising:

determining a probability distribution of a plurality of access ierminals 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

assigning groups of access sequences im proportion o 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 wansmitting mformation
regarding access terminal needs, the apparatus compriéing:

means for determining a received power level 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 of predetermined factors.

37. The apparatus 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,

frequency bandwidth request and ranges of quality of service indicators.

38. In a wireless communication system, an apparatus for communicating a channel
quality indicator (CQI), 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 CQI values;

means for appending the CQI value to the selected access sequence; and

means for transmitting the access sequence and CQl value,

39, An apparatus for partitioning a plurality of access sequences, the apparatus
comprising:

means for determining 2 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 propertion to the probability

distribution.

40. The apparatus set forth in claim 34, further comprising means for reassigning
access sequences as a function of a change in distribution of access terminals about the

access point.

41. In a wireless communication system, a method of transmitting an acknowledgement
of a detected access sequence, the method comprising:

receiving an access sequence;

delermmmning 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 atiribute.

42, The method set forth in claim 41, wherein the atiribute is at least one of a channel
quality indicator, a buffer level indicator, a priority indicator and a quality of service

mdicator.

43, The method set forth in claim 41, wherein the transmitting information further

comprises transmitling an indictor of acknowledgment.

44, The method set forth in claim 43, further comprising fransmitting an indicator of

acknowledgment over 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 medivm 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 tfransmitting 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.

54. The apparatus set forth in claim 52, whersin 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 acknowledgment over a shared signaling channel {SSCIH).
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56. The apparatus set forth in claim 54, wherein the indicator of acknowledgment is
included in a particular section of 4 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.
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citalion or offrer spscial reason (as spectisd)
*O" cocument referring to an oral disclosure, use, exhibition or
ofhier means

B document published prior Lo the internaticnai filing date but
later than the priority date claimed

o~

*T* 1ater document published aster the Internaglonal tiing datg
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inventica

"X dotument of particular relevanca; the claimed invention
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involve an inventive step when he documend is taken alone

Y docement of panicular rétevance, the cldimed inventicn
cannot be considered 10 invelve an inventive step when the
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in the arl.

‘&' dotument member of the sarne palent family

Date of the actual compielion of the international search

14 QOctober 2005

Oate of mailing of the interastional search report

20/10/2005

fName and mailing adoress of lhe 1ISA
Eurepean Paten; Oftice, P.3. 5818 Patentlaan 2
INL - 2281 HV Risswijic
Tel {+31-70) 3402040, Tx. 31 651 epo ni.
Fax: {+31-70) 340-3016

Authorized officer

Rabe, M

Fom FCTASAIZ1C itpeond shaet) (Jsnuary 2004}
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INTERNATIONAL SEARCH REPORT lnlefnamﬂcation No
PCT/US2005/024614

C{Continuation} DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication, whare appropriate, of the relevant passages Retevant 1o claim No.

Y US & 674 787 Bl (DICK STEPHEN G ET AL) 2-11,

& January 2004 (2004-01-06) 13-20,

22-39,
32,35,
37,40,
42-45,
47-51,
53~-56

column 3, paragraph 6 - paragraph 27
A US 2003/223452 A1 (TOSKALA ANTTI ET AL) 1-56
4 December 2003 (2003-12-04)
paragraph '0008! - paragraph ‘0018!
A Us 2001/055293 Al (PARSA KOUROSH ET AL) 1-56
27 December 2001 (2001-12-27)
paragraph ‘0039! -~ paragraph ‘0042!

Fonn FOTHSAL2 10 {vontinuation of secand sneet} (January 2004}
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;
lntemathatlon No

US 2001055293

i PCT/US2005/024614
Patent document Publication Patent family Pubtication
Citsd in search report date member(s) date
Us 2002003792 Al 10-01-20062  NONE
usS 6674787 B1 06-01-2004 US 2004131033 Al 08-07-2004
Us 2003223452 Al 04-12~2003 AU 2003212571 Al 12-12-2003
EP 1508217 A2 23~02-2008
WO 03100988 AZ 04-12-2003
Al 27-12-2001  NONE

Form PLITAMSA210 {palent tamily arnex) [January 2001}
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Electronic Acknowledgement Receipt

EFSID: 9582518
Application Number: 12293530
International Application Number:
Confirmation Number: 2058

Title of Invention:

RADIO COMMUNICATION MOBILE STATION APPARATUS AND RADIO

COMMUNICATION METHOD

First Named Inventor/Applicant Name:

Daichi Imamura

Customer Number:

52989

Filer:

James Edward Ledbetter

Filer Authorized By:

Attorney Docket Number:

0098289-08201

Receipt Date: 03-MAR-2011
Filing Date: 18-SEP-2008
Time Stamp: 18:54:32

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment no
File Listing:
Document o . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
Inf tion Discl Stat DS 74332
1 nformation Disclosure Statement (IDS) IDS.pdf o 3

Filed (SB/08)

d50e9¢5915(e7S7hib16482¢716259a26911
axd
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This is notan USPTO supplied IDS fillable form

214421
2 Foreign Reference OFFICEACTION.pdf no 5
03b1d62950822994246a7 edadecl 1¢ 1cat8
a3535
Warnings:
Information:
1141521
3 Foreign Reference FR1.pdf no 38
265e82¢38ee4e539239508928627 Q2 dd4
betvs
Warnings:
Information:
Total Files Size (in bytes):* 1430274

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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ELECTION AND POWER OF ATTORNEY TO PROSECUTE APPLICATIONS
BEFORE THE USPTO

| hereby revoke all previous powers of attorney given in the application idenfified in the attached statement under
37 CFR 3.73(b).

I hereby appoint:
B Practitioners at Seed IP Law Group PLLC, Customer Number: 96896

OR
[] Practitioner(s) named below:

Name Registration Number

as attorney(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Office
(USPTO) in connection with any and all patent applications (and any continuation/divisional applications
therefrom) assigned gnly to the undersigned according to the USPTO assignment records or assignment
documents attached tfo this form in accordance with 37 CFR 3.73(b).

Please change the correspondence address for the application identified in the attached statement under 37 CFR
3.73(b} to:

@The address associated with the above-mentioned Customer Number.

OR

ﬂ The address associated with Customer Number:

OR

[rmer
Individugl Name

Address

Address

City ' ' State l J ZIP J

Country

Telephone ‘ Email ]

Assignee Name and Address:

Panasonic Corporation
10086, Oaza Kadoma
Kadoma-shi, Osaka, Japan 571-8501

A copy of this form, together with a statement under 37 CFR 3.73(b) (Form PTO/SB/96 or equivalent) Is
required to be filed In each application in which this form is used. The statement under 37 CFR 3.73(b)
may be completed by one of the practitioners appointed in this form If the appointed practitioner Is
authorized to act on behalf of the assignee, and must identify the application In which this Power of
Attorney Is to be filed.

1 am the;

B Assignee of record of the entire interest. See 37 CFR 3.71.
Statement under 37 CFR 3.73(b) Is enclosed. (Form PTO/SB/96),

As assignee of record of the entire interest we hereby elect, under 37 CFR 3.71, to prosecute the
application to the exclusion of the inventor(s).

SIGNATURE of Ass)nee of Record

Signature Rl ek  |om] Aoy 27,7574

Name Hiroki Naito

Title and Director, IP Development Center Authorized Signing Officer
Company
(Assignee) | Panasonic Corporation
SEND 70: © Tor Patonts, P.0, Box 1450, Alaxandria, VA 223131460,
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Electronic Acknowledgement Receipt

EFS ID: 9986089
Application Number: 12293530
International Application Number:
Confirmation Number: 2058

Title of Invention:

RADIO COMMUNICATION MOBILE STATION APPARATUS AND RADIO

COMMUNICATION METHOD
First Named Inventor/Applicant Name: Daichi Imamura
Customer Number: 52989
Filer: Shoko 1. Leek/Caley Jansen
Filer Authorized By: Shoko 1. Leek
Attorney Docket Number: 009289-08201
Receipt Date: 29-APR-2011
Filing Date: 18-SEP-2008
Time Stamp: 13:41:48
Application Type: U.S. National Stage under 35 USC 371
Payment information:
Submitted with Payment no
File Listing:
1 733156_428USPC_Statement_ 117 yes 5

POA.pdf
Hee87a9872¢437hal9adab?9f691412d 569
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Multipart Description/PDF files in .zip description
Document Description Start End
Assignee showing of ownership per 37 CFR 3.73(b). 1 1
Power of Attorney 2 2
Warnings:
Information:
Total Files Size (in bytes); 111007

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

New Applications Under 35 U.S5.C. 111

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

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

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/R0O/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.




Page 202 of 357

STATEMENT UNDER 37 CFR 3.73(b)
Applicant/Patent Owner: Daichi Imamura et al.
Application No./Patent No.:  12/293,530 Filed/lssue Date:  September 18, 2008
Entitled: RADIO COMMUNICATION MOBILE STATION APPARATUS AND RADIO
COMMUNICATION METHOD

Panasonic Corporation a Corporation

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

states that it is:
1. E(] the assignee of the entire right, title, and interest in;

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

3. [] the assignee of an undivided right, title and interest in the entirety of (a complete
assignment from one or more of the joint inventors was made)

the patent application/patent identified above by virtue of either:

A. @ An assignment from the inventor(s) of the patent application/patent identified above.
The assignment was recorded in the United States Patent and Trademark Office at
Reel 021792, Frame 0957, or for which a copy thereof is attached.

OR

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

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

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

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

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

D Additional documents in the chain of title are listed on a supplemental sheel(s).

B] As required by 37 CFR 3.73(b)(1)(i), the documentary evidence of the chain of title from the
original owner to the assignee was, or concurrently is being, submitted for recordation
pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP
302.08]

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

April 29, 2011

gnature Date
Shoko I. Leek - Attorney of Record
Typed or printed name Title

SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
Docket No. 733156.428USPC 1869078_1.D0Cp



Page 203 of 357

UNITED StatEs PaTENT anD TRaDEMARK OFFICE

%

E UNTTED STATES DEPARTMENT OF COMMERCE

ited States Patent and Trademark Office
OMMISSIONER FOR PATENTS

& “@Y AN %c
BN
\)

[ APPLICATION NUMBER | FILING OR 371(C) DATE ] FIRST NAMED APPLICANT [ ATTY. DOCKET NO /TITLE |
12/293,530 09/18/2008 Daichi Imamura 009289-08201
CONFIRMATION NO. 2058
52989 POWER OF ATTORNEY NOTICE

James Edward Ledbestter

1875 2ys Sree e

Suite 1200
Washington, DC 20006
Date Mailed: 05/11/2011

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 04/29/2011.

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

/tnmguyen/

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

page 1 of 1



Page 204 of 357

¥ <V UniteD States Patent anp TRaDEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Acdies JONER FOR PATENTS

Q

Ale ieginia 22313-1450
| APPLICATION NUMBER | FILING OR 371(C) DATE ‘ FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
12/293,530 09/18/2008 Daichi Imamura 733156.428USPC
CONFIRMATION NO. 2058
96896 POA ACCEPTANCE LETTER
Seed Intellectual Property Law Group PLLC

701 Fifth Avenue, Suite 5400

101 i v R

Date Mailed: 05/11/2011

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 04/29/2011.

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

/tnnguyen/

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

page 1 of 1
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PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Applicant : Daichi Imamura et al.
Application No. :12/293,530
Filed :  September 18, 2008
For . :  RADIO COMMUNICATION MOBILE STATION APPARATUS

AND RADIO COMMUNICATION METHOD

Art Unit c 2617
Docket No. v 733156.428USPC
Date : May 13, 2011

Filing Receipt Corrections
Commissioner for Patents
P.0O. 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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The correction to be made has been marked on the attached copy of the Filing

Receipt.
Respectfully submitted,
. SEED Intellectual Property Law Group rLLC
/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

Fax: (206) 682-6031

1888047 1.DOC



Page 207 of 357

UNITED STATES PATENT AND TRADEMARK OFFICE

URTTED STATTS DEPARTMENT OF COMMERCE
United States Patont and Trademark Office
Addiess; COMMISBIONER FOR PATENTS

BO. Box 1450

Alexandria, Viginia 22313-1450

WVALLERIO GOV

ATPLICATION FLING or GRP ART
l NUMBER | 371)DATE UNIT I FIL FEE REC'D I ATTY.DOCKEL.NO I'm'r cx.mmslmn cx,mm_s[
12/293,530 097182008 2617 930 09289-08201 11 2
: CONFIRMATION NO. 2058
52989 FILING RECEIPT

Janes Lot 5 T
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 concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Gorrection. Please provide a copy of this Fillng Receipt with the
changes noted thereon. if you recelved a "Notice to Flle Missing Parts” for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
i Daichi Imamura, Kanagawa, JAPAN;
Sadaki Futagi, Ishikawa, JAPAN;
Atsushi Matsumoto, Ishikawa, JAPAN;
_ Tekashi lwai, Ishikawa, JAPAN;
Tomofumi  whameksmisTakata, Ishikawa, JAPAN:

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

Power of Attorney: The patont 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

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

The country code and number of 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 10of 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 throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Aimost 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 laws. Since the laws of many countries differ
in various respects from the patent law of the United States, appticants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

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

Applicants may wish to consult the USPTQ booklet, "General Information Concerning Patents” (specifically, the
saction entitled "Treaties and Foreign Patents™) for more information on timeframes and deadlines for filing foreign
patent applications. The gulde Is avallable either by contacting the USPTO Contact Center at 800-786-8189, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/gengral/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www stopfakes.gov. Part of a Depantment of Commerce initiative,
this website includes self-help "toolkits” giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issuss, applicants may
call the U.S. Government hotline at 1-866-998-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

page 2 of 3
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the conditlons 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 and limitations of this license are set forth In 37 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 indicated Is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.18 or 5.14.

This license is to be retained by the licensee and may be used at any time onor after the effective date thereof unless
itis revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.563(d). This
license is not retroactive,

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

No license under 35 U.S.C. 184 has been granted at this time, If the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on thls form. Applicant may still petition for a license under 37 CFR 5.12,
if & license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.8.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

page 3 of 3
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SUPPLEMENTAL APPLICATION DATA SHEET

Application Information

Application number::

Filing Date::

Application Type::

Subject Matter::
Suggested classification::
Suggested Group Art Unit::
CD-ROM or CD-R?::
Number of CD disks::
Number of copies of CDs::

Sequence submission?::

Computer Readable Form (CRF)?::

Number of copies of CRF::
Title

Attorney Docket Number::

Request for Early Publication?::

Request for Non-Publication?::
Suggested Drawing Figure::
Total Drawing Sheets::

Small Entity?::

Petition included?::

Petition Type::

Licensed U.S. Gov't Agency::
Contract or Grant No::

Secrecy Order in Parent Appl.?::

12/293.530
09/18/08
Regular
Utility

None

No

RADIO COMMUNICATION MOBILE STATION
APPARATUS AND RADIO COMMUNICATION
METHOD

733156.428USPC

No

No

11

No
No

No
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First Applicant Information

Applicant Authority Type::
Primary Citizenship Country::
Status::

Given Name::

Middle Name::

Family Name::

Name Suffix:

City of Residence::

State or Province of Residence::
Country of Residence::

Street of mailing address::

City of mailing address::
State or Province of mailing address::

Country of mailing address::

Postal or Zip Code of mailing address::

Second Applicant Information

Applicant Authority Type::
Primary Citizenship Country::
Status::

Given Name::

Middle Name::

Family Name::

Name Suffix::

City of Residence::

State or Province of Residence::
Country of Residence::

Inventor
Japan

Full capacity
Daichi

Imamura

Kanagawa

Japan

c/o Panasonic Corporation

1006, Oaza Kadoma, Kadoma-shi
Osaka

Japan
571-8501

Inventor
Japan

Full capacity
Sadaki
Futagi

Ishikawa

Japan



Page 212 of 357

Street of mailing address::

City of mailing address::
State or Province of mailing address::
Country of mailing address::

Postal or Zip Code of mailing address::

Third Applicant Information

Applicant Authority Type::
Primary Citizenship Country::
Status::

Given Name::

Middle Name::

Family Name::

Name Suffix:

City of Residence::

State or Province of Residence::
Country of Residence::
Street of mailing address::

City of mailing address::
State or Province of mailing address::
Country of mailing address::

Postal or Zip Code of mailing address::

c/o Panasonic Mobile Communications R&D
Lab Co., Ltd.

5 Akedori 2-chome, Izumi-ku, Sendai-shi
Miyagi

Japan
981-3206

Inventor
Japan

Full capacity
Atsushi

Matsumoto

Ishikawa

Japan

c/o Panasonic Mobile Communications R&D
Lab Co., Ltd.

5 Akedori 2-chome, Izumi-ku, Sendai-shi
Miyagi

Japan
981-3206
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Fourth Applicant Information

Applicant Authority Type::
Primary Citizenship Country::
Status::

Given Name::

Middle Name::

Family Name::

Name Suffix::

City of Residence::

State or Province of Residence::
Country of Residence::

Street of mailing address::

City of mailing address::
State or Province of mailing address::
Country of mailing address::

Postal or Zip Code of mailing address::

Fifth Applicant Information

Applicant Authority Type::
Primary Citizenship Country::
Status::

Given Name::

Middle Name::

Family Name::

Name Suffix:

City of Residence::

State or Province of Residence::
Country of Residence::

Inventor
Japan

Full capacity
Takashi

lwai

Ishikawa

Japan

c/o Panasonic Mobile Communications R&D
Lab Co., Ltd., 5 Akedori 2-chome, Izumi-ku,
Sendai-shi

Miyagi

Japan
981-3206

Inventor
Japan

Full capacity
Tomofumi

Takata

Ishikawa

Japan

4
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Street of mailing address::

City of mailing address::
State or Province of mailing address::
Country of mailing address::

Postal or Zip Code of mailing address::

Correspondence Information

Correspondence Customer Number ::

Representative Information

c/o Panasonic Mobile Communications R&D
Lab Co., Ltd., 5 Akedori 2-chome, 1zumi-ku,
Sendai-shi

Miyagi

Japan
981-3206

96896

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

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

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

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

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

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
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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 and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an eariier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

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

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

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.8.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 TRADEMARK OFFICE
Applicants : Daichi Imamura ct al.
Application No. : o 12/293,530
Filed : September 18, 2008
Title . RADIO COMMUNICATION MOBILE STATION APPARATUS

AND RADIO COMMUNICATION METHOD

Examiner . Igbal Zaidi

Art Unit . 2464

Docket No. © 733156.428USPC

Date : May31, 2011
PRELIMINARY AMENDMENT

Commissioner for Patents:

Please amend the application as follows:

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

Remarks begin on page 5 of this paper.
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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

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 grouped into 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 sequence are first included in a predetermined
number of 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 scquence on a random access channel.

14.  (New) The mobile station apparatus according to claim 12, wherein the predetermined

number is determined from received control information.

15. (New) The mobile station apparatus according to claim 12, wherein the predetermined

number varies in accordance with received control information.

16.  (New) The mobile station apparatus according to claim 12, wherein a number of the
scquences contained in cach of the plurality of groups varies in accordance with received control

information.



Page 223 of 357

Application No. 12/293,530

17. (New) 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.  (New) 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.  (New) 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.  (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 of all of the

sequences generated from at least one of the plurality of base sequences.

21. (New) The mobilc station apparatus according to claim 12, 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.

22. (New) The mobile station apparatus according to claim 12, wherein 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.

23. (New) The mobile station apparatus according to claim 12, wherein a plurality of the

sequences with different cyclic shifts are generated from each of the plurality of base sequences.

24. (New) The mobile station apparatus according to claim 12, wherein the base sequence is

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 of data or reception
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qualities, such that those sequences that are generated from the same base sequence are first
included in a predetermined number of 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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REMARKS

This preliminary amendment is filed concurrently with a request for participation
n the Patent Prosecution Highway (PPH) program and a petition to make the 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 allowance of claims 12-25 in the present application are

carnestly solicited.

Respectfully submitted,
SEED Intellectual Property Law Group pric

/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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PTO/SBI204P (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 1895, no persons are required io respond to a collection of information unless it 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.: 12/293,530 Filing Date: 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 METHQD

THIS REQUEST FOR PARTICIPATION IN THE PPH PROGRAM ALONG WITH THE REQUIRED DOCUMENTS MUST BE SUBMITTED VIA EFS-
WEB. INFORMATION REGARDING EFS-WEB IS AVAILABLE AT HTTP J//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 2006-076935 (based on which PCT/JP2007/055695 was filed on March 20, 2007,
number(s} is/are: based on which JPSN 2008-506313 was filed as a JP national phase application thereof,

based on which JPSN 2010-265294 was filed as a divisional application thereof and was
found allowabie).

The filing date of the JPO/

PCT application(s) is/are: March 20, 2006

I. List of Required Documents:

a. A copy of the latest JPO office actions (other than "Decision to Grant a Patent”*) in the above-identified
JPO application(s)

is attached.

O Is not attached because the JPO application was allowed in a first office action.
*itis not necessary to submit a copy of the "Decision to Grant a Patent” and an English translation thereof.

b. A copy of all claims which were determined to be patentable by the JPO in the above-identified JPO
application{s}
Is attached.
c. 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.

d. (1) An information disclosure statement listing the documents cited in the JPO office actions
O s attached.

Has already been filed 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)
L] Are attached.

. o e . .
Have already been filed in the above-identified U.S. application on 9/18/2008 and 3/3/201 1

Page 10of 2
This collection of information is required by 35 U.8.C. 118, 37 CF[R 1955, and ]37 CFR 1.102(d). The information is required to obtain or retain
a benefit by the public, which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37
CFR 1.11 and 1.14. This collection is estimated fo take 2 hours to complete, including gatheting, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden should be sent to the Chief Information Officer, U.S. Patent and Trademark

Office, U.S. Depariment 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; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond fo a collection of informaticn unless it displays a valid OMB contol 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

Il. Claims Correspondence Table:

. L Patentable Claims

Claims in US Application in JPO Application Explanation regarding the correspondence
12 1 the same
13 2 the same
14 3 the same, except muitiple dependency in JP claim is removed
15 4 the same, except multiple dependency in JP claim is removed
16 5 the same, except multiple dependency in JP claim is removed
17 6 the same, except muitipte dependency in JP claim is removed
18 7 the same, except muitiple dependency in JP claim is removed
19 8 the same
20 9 the same, except muitipte dependency in JP claim is removed
21 10 the same, except multiple dependency in JP claim is removed
22 11 the same, except multiple dependency in JP claim is removed
23 12 the same, except multiple dependency in JP claim is removed
24 13 the same, except muitiple dependency in JP claim is removed
25 14 the same

l1l. All the claims in the US application sufficiently correspond to the patentable/allowable claims in the
JPO application.

Signature

/Shoko Leek/

Date 201 1"05“31

Name

(Print/Type d)Shoko . 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 abandonment of the
application or expiration of the patent.

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

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of
information Act (5 U.S.C. 552) and the Privacy Act (5 U.8.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 1o a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the
course of settlement negotiations.

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

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

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

A record in this systemn of records may be disclosed, as a routine use, {o another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant o 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 histher designee, during an inspection of records conducted by GSA as patrt 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 { Je., GSAor
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.8.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
pubiic if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to
public inspection or an issued patent.

A record from this system of records may be disclosed, as a routine use, o 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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New Applications Under 35 U.S.C. 111

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

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

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the applicationasa
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
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the application.
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PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Applicant : Daichi Imamura et al.
Application No. o 12/293,530
Filed . Scptember 18, 2008
Title : RADIO COMMUNICATION MOBILE STATION APPARATUS

AND RADIO COMMUNICATION METHOD

Examiner . Igbal 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 paper is filed to provide an explanation regarding the 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)(i) 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 corresponds to 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 number set forth
below.
Respectfully submitted,
SEED Intellectual Property Law Group rric

/Shoko Leek/
Shoko 1. 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 and states 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 Serial 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 through electric telecommunication lines in Japan or elsewhere prior to the filing of this
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://www.3gpp.org/ftp/tsg ran/WG1 RL1/TSGR1 _AH/LTE AH January-
06/Docs/R1-060046.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 scquence indices of the basc scquences, by a predetermined
number of the sequences, whereas no such description is found in Cited Reference 1.

The above noted difference is examined.

Cited Reference 2 (in particular, 2. Proposed Generation Mcthod 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 number of the sequences in the
same group in an increasing order of the scquence indices of the base scquences 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 number of 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 one skilled in the art.

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 1 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”).
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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 1 allocates the access sequences associated
with the groups proportionately 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 cffects 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] 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 groups the plurality of sequences
by partitioning the plurality of sequences arranged in an increasing order of sequence indices 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 one skilled 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 sequences in the groups
proportionately to the probability of occurrence (corresponding to 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 cffect 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 1 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
scquences with different cyclic shifts are generated from cach of the 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 gencrated by
cyclically shifting one CAZAC sequence are used (corresponding to that “a plurality of the
sequences with different cyclic shifts are generated from each of the 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 Reference 1.

[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 sequence are used (corresponding to that “the base sequence is a
GCL sequence” in claim 14). One skilled in the art would have readily used a GCL sequence as
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the base sequence by applying the technique described in Cited Reference 2 in the invention
described in Cited Reference 1.

<Claims for which no grounds for 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 and states 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.

Datec: _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 Imamura et al.

TRANSLATION OF ALLOWED CLAIMS IN 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 amount of 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 sequences that are
generated from the same base sequence are first included in a predetermined number of the sequences
contained in the same group; and

a transmitting unit configured to transmit the selected sequence.

2. The mobile station apparatus according to claim 1, 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 number is

determined from received control information.

4. The mobile station apparatus according to any of claims 1-3, wherein the predetermined

number varies in accordance with received control information.

S. The mobile station apparatus according to any of claims 1-4, wherein a number of the
sequences contained in each of the plurality of groups varies in accordance with received control

information.

6. The mobile station apparatus according to any of claims 1-5, wherein each of the plurality of

groups is comprised of a different number of the sequences.
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Serial No. 12/293,530
Docket No. 733156.428USPC
Inventors: Daichi Imamura et al.

7. The mobile station apparatus according to any of claims 1-6, 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.

8. The mobile station apparatus according to claim 7, wherein a position at which the plurality of

sequences are partitioned varices in accordance with received control information.

9. The mobile station apparatus according to any of claims 1-8, wherein 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.

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 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.

12. The mobile station apparatus according to any of claims 1-11, wherein a plurality of the

sequences with different cyclic shifts are generated from each of the plurality of base sequences.

13. The mobile station apparatus according to any of claims 1-12, wherein the base sequence is a

Generalized Chirp-like (GCL) sequence.

14. 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 of data or reception qualities,
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such that those sequences that are generated from the same base sequence are first included in a
predetermined number of 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 09/18/2008 is

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 paragraphs of 35 U.S.C. 102 that
form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

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

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 Tan et al).

1-11. (Canceled)

Regarding claim 12, Tan discloses 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 (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 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)),
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which are respectively associated with different amounts of data or reception qualities
(page 2, par (0025), line 5-10, a number of signature sequence groups are pre-defined
50 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 sequence are first included in
a predetermined number of the sequences contained in the same group(page 2, par
(0025), line 5-10, a number of signature sequence groups are pre-defined
(predetermineq) so that every group consists of signature sequences(number of
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, if positive

acquisition indicator is detected, the UE sends RACH message to Node-B).
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Regarding claim 14, Tan discloses the predetermined number is determined
from received control information (page 4, par (0047), line 3-7, At the Node B, once the
RACH preamble 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 number varies 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 number of the sequences contained in
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 sequence is fifteen. For the
scalable bandwidth structure, the length of a signature sequence is fixed to fifteen. 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 number of 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
sequences and different groups (having different number of sequences) can be

assigned to different neighboring sectors).
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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(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 number of 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 accordance with received control information(page 2, par
(0026), line 1-5, the length of a signature sequence is fixed to fifteen. The number of

RACH opportunities 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 number of 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).
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Regarding claim 21, Tan discloses 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 (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 fransmission and can reduce latency issues for data transmissions, expect

to achieve higher probability and user packet call throughput).

Regarding claim 22, Tan discloses 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 (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 sequences with different
cyclié shifts are generated from each of the 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 sequence is 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 sequences 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)), which are respectively associated with different
amounts of data or reception qualities(page 2, par (0025), line 5-10, a number of
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 sequence are first included in a predetermined number of 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(number of 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(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 not relied upon is considered pertinent to
applicant's disclosure are:
e LuMingetal (US 6519462, Feb. 11, 2003) teaches Method and Apparatus for

Multi-user resources.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to IQBAL ZAID| whose telephone number is (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 number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free).

/[Pao Sinkantarakorn/
Primary Examiner, Art Unit 2464
6/6/2011

/IQBAL ZAIDl/
Examiner, Art Unit 2464
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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, DAICHI et PROSECUTION HIGHWAY
al. PROGRAM AND PETITION TO
Application No. 12/293,530 I]\Alf’algg)SPECIAL UNDER 37 CFR
Filed: 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 and petition to make special require:

(1) The U.S. application is
(a) a Paris Convention application which either (i) 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
(11) validly claims priority 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 PCT international application after compliance
with 35 U.S.C. 371), which PCT application (i) validly claims priority to an
application filed in the JPO, or (ii) validly claims priority to a PCT application
that contains no priority claims, or (iii) contains no priority claim, or
(¢) 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 PCT application, which PCT application (i) validly
claims priority to an application filed in the JPO, or (ii) validly claims priority to a
PCT application that contains no priority claims, or (iil) contains no priority claim.
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Where the JPO application that contains the allowable/patentable claims is not the same application for
which priority 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 copy of:
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. apphcatlon sufficiently correspond or be
amended to sufficiently correspond to the allowable/patentable claim(s) in the JPO
application(s) and
b. Submit a claim correspondence table in English;

(4) Examination of the U.S. application has not begun;

(5) Applicant must submit:
a. A copy of all 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 language translation 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 IDS listing the documents cited by the JPO examiner in the JPO office action
(unless already filed in this application); and
b. Copies of 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 and petition do not meet the requirement set forth
in item (4) above because examination of the application has already begun. A first 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
PAIR system at http://www.uspto.gov/ebc/index.html.

!
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The application is being forwarded to the examiner for action on the merits commensurate with
this decision.

/Christopher Grant/

Christopher Grant
Quality Assurance Specialist
Technology Center 2400
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( Not for submission under 37 CFR 1.99)

First Named Inventor | Daichi Imamura

Art Unit 2464

Examiner Name Igbal Zaidi

Attorney Docket Number 733156.428USPC

Motorola, "RACH Design for EUTRA " R1-060025, 3GPP TSG RAN1#43, Helsinki, Finland, January 23-25, 2006, 11 D
pages.

NTT DoCoMo, Fujitsu, Mitsubishi Electric, NEC, Panasonic, Sharp, Toshiba Corporation, "Orthogonal Pilot Channel
2 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 document citation information please click the Add button

EXAMINER SIGNATURE
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Application Number 12293530

Fifing Date 2008-09-18
INFORMATION DISCLOSURE First Named Inventor | Daichi Imamura
STATEMENT BY APPLICANT o Unit aon
( Not for submission under 37 CFR 1.99)

Examiner Name Igbal Zaidi

Attorney Docket Number 733156.428USPC

CERTIFICATION STATEMENT

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

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

OR

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

DJ  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).

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

[] A certification statement is not submitted herewith.
SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Shoko Leek/ Date (YYYY-MM-DD) 2011-07-21

Name/Print Shoko |. Leek Registration Number 43,746

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
pubtic 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 fo take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, shouid be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 83-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b}{(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

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

1.

The information on this form will be treated confidentially to the extent aliowed under the Freedom of Iinformation Act
{5 U.8.C. 552) and the Privacy Act (5 U.8.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 a8 Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.8.C. 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 ancther federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency’s responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 29804 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant {i.e., GSA or Commerce) directive. Such disclosure shatll not be used to make
determinations about individuals.

A record from this system of records may be disciosed, 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, arecord
may be disclosed, subject o the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, {0 a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regutation.

EFS Web 2.1.17
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Post Card, as described in MPEP 503,

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
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PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Applicants : Daichi Imamura et al.
Application No. : o 12/293,530
Filed : September 18, 2008
For . RADIO COMMUNICATION MOBILE STATION APPARATUS
AND RADIO COMMUNICATION METHOD

Examiner . Igbal Zaidi

Art Unit . 2464

Docket No. : 733156.428USPC

Date o July 21,2011

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

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT TRANSMITTAL

Commissioner for 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.  Copics 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 known to 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
make the 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 way of this Information Disclosure

Statement to our Deposit Account No. 19-1090.

Respectfully submitted,
SEED Intellectual Property Law Group pric

/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

1943140_1.DOCX
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PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Applicants : Daichi Imamura et al.
Application No. : o 12/293,530
Filed : September 18, 2008
Title : RADIO COMMUNICATION MOBILE STATION APPARATUS

AND RADIO COMMUNICATION METHOD

Examiner . Iqbal Zaidi
Art Unit o 2464
Docket No. ;o 733156.428USPC
Date : September §, 2011
Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
AMENDMENT

Commuissioner for Patents:

In response to the Office Action dated June 14, 2011, pleasc amend the
application as follows:

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

Remarks begin on page 5 of this paper.
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Application No. 12/293,530
Reply to Office Action dated June 14, 2011

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 ct al. (US 2007/0165567, “Tan”).
Applicants respectfully traverse the rejection of these claims and submit the following. In this
connection, applicants’ attorney thanks the Examiner for 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, arc amended, and new claims 26 and 27 arec 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 embodiment of the invention is set forth below. It
should be understood that 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 embodiment of 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 into a plurality
of groups, which arc 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
NUMBER k: #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 amount of data and a reception quality. (See paragraphs [0029] and
[0063] of the application.) Additionally, the set of sequences are grouped such that those
scquences that are generated from the same basce sequence (c.g., those “SIGNATURE NUMBER
#1 - #8” generated from the “CAZAC SEQUENCE NUMBER #1”) are first included in a

predetermined number of the sequences contained in the same group (e.g., the fourteen (14)
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Reply to Office Action dated June 14, 2011

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” arc next included in the same group. (See paragraph [0051] of the
application.) The mobile station apparatus randomly selects a sequence from one of these groups
corresponding to one of the amounts of data and one of the 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 sequences or, in the alternative, selecting a
“predefined” one of these extended spread sequences in order “to reduce the possibility of
interference.” Paragraph [0052].

Also, Tan discloses that “[for each of the Nrp resource blocks,] a number of
signature sequence groups are pre-defined so that every group consists of Ng signature sequences
and different groups can be assigned to different neighboring sectors. Each group also consists
of several cyclically shifted versions of the signature sequences (Ngy).” Paragraph [0025].

In the Office Action, the Office found that Tan’s selection of a “predefined” one
of the extended spread sequences in 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 traverse this 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 sequences that are generated from the same base sequence are first
included in a predetermined number of the sequences contained in the same group.” Claim 25
has been similarly amended. While Tan teaches forming different groups of signature scquences,

Tan is 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 discusscd

above, it follows that Tan cannot teach or suggest “randomly select[ing] a sequence from [a

group of] sequences|, the] group corresponding to an amount of data and a reception quality,” as

further recited in claims 12 and 25.

The Office also found that Tan’s groups, each consisting of “Ng” 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 “Ng 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 number of the sequences contained in the same group.” As such, the
“different amounts of data” as claimed cannot correspond to the number “Ns” of sequences
contained in a group in Tan. Furthermore, Tan’s “Ng” is not provided to the Node-B so that the
group of Tan including “Ng 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). Withdrawal of the 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 Director is authorized to charge any additional fees due by way of this
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 Allowance are carnestly solicited.

Respectfully submitted,
SEED Intellectual Property Law Group rirc

/Shoko Leek/
Shoko 1. Leek
Registration No. 43,746

SIL:tt:ms

701 Fifth Avenue, Suite 5400
Seattle, Washington 98104
Phone: (206) 622-4900

Fax: (206) 682-6031

1978540 1.DOCX
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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-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 amount of 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 both different amounts of data-er 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 sequence are first
included in a predetermined number of 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 number is determined from received control information.

15.  (Previously Presented) The mobile station apparatus according to claim 12, wherein the

predetermined number varies in accordance with received control information.

16.  (Previously Presented) The mobile station apparatus according to claim 12, wherein a
number of the sequences contained in each of 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 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.  (Currently Amended) The mobile station apparatus according to claim 12, wherein one

group associated with both one of the different amounts of data-er and one of the different

reception qualities is comprised of all 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 amount of data or_the reception quality with higher probability of

occurrence is comprised of a greater number of the sequences.

22.  (Currently Amended) The mobile station apparatus according to claim 12, wherein 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 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 of the plurality of

base sequences.
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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-e¢ 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 sequence

are first included in a predetermined number of 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 an amount of data-or and a reception-gualities_quality.

26.  (New) The mobile station apparatus according to claim 12, wherein the plurality of
groups are respectively associated with both the different amounts of data 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, wherein the plurality of
sequences generated from the plurality of base sequences are grouped into the plurality of groups,
such that all of sequences that are generated from one of the base sequences and 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.
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DETAILED ACTION
1. This office action is in response to applicant’s amendment filed on Sep 8, 2011

for Application No. 12/293530.

2. Claims 12-27, are pending in this application.

Response to Arqument

3. Applicant's arguments with respect to claims 12-25, have been considered but
are moot in view of the new ground(s) of rejection. However the new ground(s) of
rejection is made in 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 for all

obviousness rejections set forth in this Office action:

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

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 UE selects 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 number of 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 number of 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(number of
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 discloses all aspects of the claimed invention, except the group
corresponding to an amount of 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 amount of data and a reception quality.

Suttvong is the same field of invention teaches the group corresponding to 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(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 amount of 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 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 amount of data(levels are different
amount of data)), quality of service (reception quality), packet size, frequency bandwidth

request, or other factors),
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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 analogous art because they are from the same field of
endeavor of access to a service device.

It 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 because itis
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 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, if positive

acquisition indicator is detected, the UE sends RACH message to Node-B).

Regarding claim 14, Tan discloses the predetermined number is determined
from received control information (page 4, par (0047), line 3-7, At the Node B, once the

RACH preamble is successfully received(received control information), a four-bit
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acknowledgement corresponding to the sequence number(predetermined number) is

fransmitted to the UE).

Regarding claim 15, Tan discloses the predetermined number varies 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 number of the sequences contained in
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 sequence is fifteen. For the
scalable bandwidth structure, the length of a signature sequence is fixed to fifteen. 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 number of 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
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(page 2, 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 number of 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 accordance with received control information(page 2, par
(0026), line 1-5, the length of a signature sequence is fixed to fifteen. The number of

RACH opportunities 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 number of 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).

Regarding claim 21, Tan discloses 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 (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 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 (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 sequences with different
cyclic shifts are generated from each of the 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 sequence is 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 sequences 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
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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 sequences that are generated from
the same base sequence are first included in a predetermined number of 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(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 amount of data and a reception quality, and randomly
selecting a sequence from the sequences contained in a group corresponding to an
amount of data and a reception quality.

Suttvong is the same field 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 amount of 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 on a
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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 buffer level indicator, indicating the
amount of data ), quality of service (reception quality), packet size, frequency bandwidth
request, or other factors);

and randomly selecting a sequence from the sequences contained in a group
corresponding to an amount of data and a reception quality (page 74, (0062), see Fig 7,
shows group of access sequences based on a variety of factors, Factors include CQI
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 amount of data ), quality of service (reception
qualily), packet size, frequency bandwidth request, or other factors).

Tan and Suttvong are analogous art because they are from the same field of
endeavor of access to a service device.

It 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 because it is
providing the techniques to minimize the use of a broadcast acknowledgement channel

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.
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Suttvong is the same field of invention teaches the 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 assigned to
various combinations of factors , the access terminal send a buffer level indicator,
indicating the amount of 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 sequences are grouped into the plurality of groups (page 2, par
(0028), line 1-5, the signature sequences are obtained(plurality of sequences
generated) from a constant amplitude zero autocorrelation (CAZAC) sequences( from
the plurality of base sequences),
such that all of sequences that are generated from one of the base sequences and 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
(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
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later
than SIX MONTHS from the date of this final action.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to IQBAL ZAIDI whose telephone number is (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 number for the

organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like 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
/IQBAL ZAIDI/

Examiner, Art Unit 2464
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RESPONSE UNDER 37 CFR 1.116
EXPEDITED PROCEDURE - EXAMINING GROUP 2460

PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Applicants : Daichi Imamura et al.
Application No. o 12/293,530
Filed : September 18, 2008
For : RADIO COMMUNICATION MOBILE STATION APPARATUS

AND RADIO COMMUNICATION METHOD

Examiner . Igbal 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 UNDER 37 CFR 1.116

Commissioner for Patents:

In response to the Office Action dated November 2, 2011, please amend the
application as follows:

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

Remarks begin on page 6 of this paper.
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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

1-11. (Canccled)

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 amount of data 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 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 sequence are
first included in a predetermined number of the sequences contained in the same group; and

a transmitting unit configured to transmit the selected sequence,

wherein the plurality of sequences generated from the plurality of base sequencea

arc grouncd nixfo the pluralitv of groups, such that all of sequences that are cencrated from one of

the base sequences and at least one of sequences that are cencrated from another of the base

sequences are included i the predetermined number of the sequences contained in the same

BIOUL.

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 number is determined from received control information.
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15.  (Previously Presented) The mobile station apparatus according to
claim 12, wherein the predetermined number varies in accordance with received control

information.

16.  (Previously Presented) The mobile station apparatus according to
claim 12, wherein a number of 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 number of the

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 one group associated with both one of the different amounts of data and one of
the different reception qualities is comprised of all 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 number of the sequences.
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22.  (Previously Presented) The mobile station apparatus according to
claim 12, wherein 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 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

cach of the plurality of base scquences.

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 cach group provides an indication of an amount of
data and a reception quality and that those sequences that are generated from the same base
sequence are first included in a predetermined number of the sequences contained in the same
group; and

randomly selecting a sequence from the sequences contained in a group
corresponding to an amount of data and a reception quality,

wherein the plurality of sequences generated from the nluralitv of base sequences

are grouped into the pluralitv of eroups, such that all of sequences that are penerated from one of

the base sequences and at least one of seqguences that are generated from another of the base

sequences are included in the predetermined number of the sequences contained in the same

26.  (Previously Presented) The mobile station apparatus according to

claim 12, wherein the plurality 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 Examiner is thanked for the clearly stated action. Claims 12-27 were pending
in the application, of which independent claims 12 and 25 are currently amended to 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 amended to additionally recite the subject matter
previously recited in dependent claim 27, are allowable, a brief description of an exemplary
embodiment of the invention is set forth below. It should be understood that 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 embodiment of the present invention, a mobile
station apparatus is configured to randomly select a sequence and transmit the selected sequence
on arandom 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
shown in Figure 9, a set of sequences (“SIGNATURE NUMBER #1 - #64”) generated from a
plurality of base sequences (“CAZAC SEQUENCE NUMBER k: #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 amount of
data and a reception quality. (Sce paragraphs [0041] and [0078] of the published application.)
Additionally, the set of sequences are grouped such that all of the sequences that are generated
from the same base sequence (e.g., “SIGNATURE NUMBER #1 - #8” generated from the
“CAZAC SEQUENCE NUMBER #17) are first included in a predetermined number of the

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 0007), and at least one of sequences that are
generated from another of the plurality of base sequences are included in the predetermined
number of the sequences in the same group. In the example of Figure 9, after a// of those

cight (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. (Scc paragraph [0066] of the published application.) The mobile station
apparatus randomly selects a sequence from one of these groups corresponding to one of the
amounts of data and one of the reception qualitics.

The feature previously recited in claim 27 and now added to 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 improve the 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 sequences are
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 now recited 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 all of sequences that are generated from one of the base
sequences and 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.”
(Emphases added.) In other words, when sequences generated from a plurality of base sequences
arc grouped into the same group, al/l of the sequences generated from one of the basc sequences
are first included in a predetermined number of the sequences contained in the same group,
before at least one of sequences generated from another of the base sequences are 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 number of signature
sequence groups are pre-defined so that every group consists of Ng signature sequences”
(paragraph [0025]) and that “the CAZAC, Chu and GCL sequences can be used interchangeably”
(paragraph [0028]).

Applicants respectfully note that Tan’s disclosure in the cited sections above
merely teaches grouping scquences gencrated from different base sequences into multiple
groups; it does not teach or suggest the details of Zow to group sequences generated from
different basc sequences, so as to provide a specific technical advantage as described above. In
particular, Tan does not teach or suggest 2ow to group those sequences generated from one base
sequence vis-a-vis those sequences generated from another, different base sequence. That is,
Tan does not teach or suggest including “all of sequences that are generated from one of the base
sequences and at least one of sequences that are generated from another of the base sequences ...
in the predetermined number of 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 Suttvong et al, alone or
in combination, do not render obvious the subject matter recited in claims 12 and 25 because Tan
and Suttvong et al., even in combination, do not teach or suggest at least this feature of the
invention discussed above. Withdrawal of the rejection of claims 12 and 25 on this basis is
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 allowablc.
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The Director is authorized to charge any additional fees due by way of this
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 Allowance are carnestly solicited.
Respectfully submitted,
SEED Intellectual Property Law Group prLrc

/Shoko Leek/
Shoko I. Leck
Registration No. 43,746

SIL:tt

701 Fifth Avenue, Suite 5400
Seattle, Washington 98104
Phone: (206) 622-4900

Fax: (206) 682-6031

2025517_1.DOCX
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similarto a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTO/SB/06 (07-08)

Approved for use through 1/31/2007. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required 1o respond to a coliection of information unless it displays a valid OMB conirol number.

* It the entry in column 1 is less than the entry in column 2, write *0” in column 3.
** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20".
* 1f the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”,

The "Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

PATENT APPLICATION FEE DETERMINATION RECORD | Application o Docket Number | Filing Date
Substitute for Form PTO-875 12/293,530 09/18/2008 L__' To be Mailed
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) {Column 2) SMALL ENTITY D OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($) RATE ($) FEE ($)
L1 asic Fee N/A N/A N/A N/A
27 CFR 18} (b} or (c))
] sEARCH FeE
(37CFR 11600, (i or (m)) N/A N/A N/A N/A
[ exAMiNATION FEE
| (37 CFR 11600} {p). or (q) N/A N/A N/A N/A
TCTALCLARS |- - on -
INDEPENDENT CLAIMS , . : _ -
(37 CFR 1.16() minus 3 = XS = XS =
If the specification and drawings exceed 100
] sheets of paper, the application size fee due
AGF;PCLF'g':‘T;gN SIZE FEE is $250 ($125 for small entity) for each
( 16(en additional 50 sheets or fraction thereof. See
35 U.S.C. 41(a)(1}{Q) and 37 CFR 1.16(s).
] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16())
J——
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL TOTAL
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
e | 12/22/2011 | jpre PREVIOUSLY EXTRA RATE®) I ree ) RATE (9) FEE ()
5 AMENDMENT PAID FOR
< | Total e7cer <15 Minus § =~ 20 -0 Xs = OR | X $60= 0
by 1.18(1))
E :ggg‘;:ﬂdfaﬁn -2 Minus [ =3 =0 Xs = OR ] x $2s0= 0
t—
<§: D Application Size Fee (37 CFR 1.16(s))
p—
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.18(j)) OR
TOTAL TOTAL
ADD'L OR  ADDL 0
FEE FEE
(Column 1) {Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY EXTRA RATE®) | ree 9 RATE ($) FEE ($)
— AMENDMENT PAID FOR
5 I?Tia)z (7 CFR * Minus | *= = X$ o= OR Ixs =
= | ndependent R Mi - X § = OR § Xs =
O Lisrcrrisoy inus = s = =
Z | [ Application size Fee (37 GFR 1.16(s))
=
<C D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL TOTAL
ADD'L OR ADDL
FEE FEE

Legal Instrument Examiner:

/DEBORAH NASH/

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file {and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated 1o take 12 minutes 1o complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Depariment of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450,
If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWw.asplo. gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

96896 7560 01/19/2012 l EXAMINER l
Sced Intellectual Property Law Group PLLC ZAIDIL, IQBAL
701 Fifth Avenue, Suite 5400
Seattle. WA 98104 | ART UNIT PAPER NUMBER l
2464
DATE MAILED: 01/19/2012
| APPLICATION NO. FILING DATE | FIRST NAMED INVENTOR ATTORNEY DOCKET NO. | CONFIRMATION NO.
12/293,530 09/18/2008 Daichi Imamura 733156.428USPC 2058

TITLE OF INVENTION: RADIO COMMUNICATION MOBILE STATION APPARATUS AND RADIO COMMUNICATION METHOD

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

nonprovisional NO $1740 $300 $0 $2040 04/19/2012

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

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

HOW TO REPLY TO THIS NOTICE:
1. Review the SMALL ENTITY status shown above.

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

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

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALIL ENTITY status before, or is now
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALL ENTITY status, check box Sa on Part B - Fee(s)
and twice the amount of the ISSUE FEE shown above, or Transmuttal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.

1I. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submutted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

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

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

Page 1 of 3
PTOL-85 (Rev. 02/11)
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Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through § should be completed where
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
apers. Lach additional paper, such as an assignment or formal drawing, must

1ave its own certificale of mailing or transmission.

96896 7590 0171972012
Sced Intellectual Property Law Group PLLC Certificate 0% Mailing or Transmission u
TS N NI 1 hereby certify that this Fee(s) Transmittal is being deposited with the United
701 Fifth Avenue, Suite 5400 States I¥osta1 Service with sufficient postage for first class mail in an envelope
Seattle, WA 98104 addressed to the Mail Stop ISSUE FEE address above, or being facsinule
transmiltted to the USPTO (571) 273-2885, on the date indicated below.
(Depositor's name )
(Signature)
Datey
APPLICATION NO. I FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
12/293,530 09/18/2008 Daichi Imamura 733156.428USPC 2058
TITLE OF INVENTION: RADIO COMMUNICATION MOBILE STATION APPARATUS AND RADIO COMMUNICATION METHOD
| APPLN. TYPE SMALL ENTITY I ISSUE FEE DUE | PUBLICATION FEE DUE I PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1740 $300 $0 $2040 04/19/2012
| EXAMINER ] ART UNIT | crasssuscrass ]
ZAIDL IQBAL 2464 370-342000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). i (1) the names of up to 3 registered patent attorneys I
D Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Addr 'm PTO/SB/122 S
Address form PTO/5B/122) atlached. (2) the name of a single firm (having as a member a 2
(X “Fee Address” indication (or "Fee Address” Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

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

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

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

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ 1ndividuar [ Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ publication Fee (No small entity discount permitted) d Payment by credit card. Form PTO-2038 is attached.
[ Advance Order - # of Copies [ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any

. (enclose an extra copy of this form).

overpayment, to Deposit Account Number

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

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

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will var dc{;endinu upon the individual case. Any comments on the amount of time you require to complete
this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND S OR COMPLETED FORMS TO THIS ADDRIZSS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

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

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
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UnNiTED STATES PATENT AND TRADEMARK OFFICE

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

P.G. Box 1450

Alesandria, Virginia 22313-1450

WWW.BSPLO. gOV

I APPLICATION NO. l FILING DATE I FIRST NAMED INVENTOR ] ATTORNEY DOCKET NO, | CONFIRMATION NO.
12/293,530 09/18/2008 Daichi Imarmura 733156.428USPC 2058
EXAMINER
96896 7590 011972012 l MIFER

Sced Intellectual Property Law Group PLLC
701 Fifth Avenue, Suite 5400
Seattle, WA 98104

ZAIDI, IQBAL

l ART UNIT PAPER NUMBER

2464

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) was filed in the above-identified application, the filing date that

determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval

(PAIR) WEB site (http://pair.uspto.gov).

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

PTOL-85 (Rev. 02/11)

Page 3 of 3
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Privacy Act Statement

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

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

1.

d

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 o the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.

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

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

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

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

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

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

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

. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local

law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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Application No. Applicant(s)
. . 12/293,530 IMAMURA ET AL.
NOtlce Of A”owablllty Examiner Art Unit
IQBAL ZAIDI 2464

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

1. [{ This communication is responsive to 12/22/2011.

; the restriction

PUnS—"1

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

3. [ The allowed claim(s) is/are 12-26(renumbered to 1-15).

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

a)d Al by[[dISome* c)[]None ofthe:
1. [J Certified copies of the priotity documents have been received.
2. [ Certified copies of the pricrity documents have been received in Application No. _______
3. [[] Gopies of the certified copies of the priority documents have been received in this national stage application from the

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

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

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

6. [[] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PT0-948) attached
1y [[] hereto or 2) [[] to Paper No./Mail Date ____.
(b) [[] including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date _____ .

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

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

Attachment(s)
1. [[] Notice of References Cited (PTO-892) 5. [[] Notice of Informal Patent Application
2. [[] Notice of Draftperson's Patent Drawing Review (PT0O-948) 6. [] Interview Summary (PTO-413),
Paper No./Mail Date .

3. [ Information Disclosure Statements (PTO/SB/08), 7. [[] Examiner's Amendment/Comment

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

of Biological Material

9.[Jother .

/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
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Application/Control Number: 12/293,530 Page 2
Art Unit: 2464

REASONS FOR ALLOWANCE
1. Claims 12-26 are allowed.
2. The following is an examiner’s statement of reasons for allowance:
Claims 12 and 25 are allowed over the 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 sequences that are

generated from one of the base sequences and 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.

It is noted that the closest prior art, Tan et al. (US20070165567, Jul. 19,
2007) shows the UE selects one of the signature sequences from a group of
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 of factors,
Factors include CQl 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 Igbal Zaidi whose telephone number is (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 Monday to 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 number for the organization where this application or
proceeding is assigned is 571-273-8300. Information regarding the status of an
application may be obtained from the Patent Application Information Retrieval
(PAIR) system. Status information for published applications may be obtained
from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about
the PAIR system, see http:/pair-direct.uspto.gov. Should you have questions on
access to the Private PAIR system, contact the Electronic Business Center

(EBC) at 866-217-9197 (toll-free).

/Pao Sinkantarakorn/
Primary Examiner, Art Unit 2464
/IQBAL ZAIDI/

Examiner, Art Unit 2464



Page 335 of 357
OK TO ENTER: 1.2/

01/13/2012 RESPONSE UNDER 37 CFR 1.116
EXPEDITED PROCEDURE - EXAMINING GROUP 2460
PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Applicants : Daichi Imamura et al.
Application No. o 12/293,530
Filed : September 18, 2008
For . RADIO COMMUNICATION MOBILE STATION APPARATUS

AND RADIO COMMUNICATION METHOD

Examiner . Igbal Zaidi
Art Unit © 2464
Docket No. o 733156.428USPC
Date . December 22, 2011
Mail Stop AF
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

AMENDMENT UNDER 37 CFR 1.116

Commissioner for Patents:

In response to the Office Action dated November 2, 2011, please amend the
application as follows:

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

Remarks begin on page 6 of this paper.
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EAST Search History (Prior Art)
fRef # Hits Search Query DBs Default iPlurals {Time Stamp
~ Operator
2l 282 (base near3 seque$s) and {US-PGPUB; OR iON i2012/01/10
{CAZACS9) USPAT; EPC; 20:50
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Search Notes

Application/Control No.

Applicant(s)/Patent Under
Reexamination

12293530 IMAMURA ET AL.

Examiner Art Unit

IQBAL ZAIDI 2464

SEARCHED
Class Subclass Date Examiner

370 329-338, 342, 210, 344, 280-281 06/01/2011 iz
370 329-338, 342, 210, 344, 280-281 10/27/2011 iz
370 203-210, 441, 329-338, 342, 210, 344, 280-281 01/08/2012 iz

SEARCH NOTES

Search Notes

Date Examiner

EAST(see search history)

06/01/2011 iz

See Inventor search at PALM and EAST

06/01/2011 iz

Google, IEEE

06/01/2011 iz

EAST(See Updated search)

10/27/2011 iz

Google, IEEE

10/27/2011 iz

EAST(See Updated search)

01/08/2012 iz

See Inventor search at PALM and EAST, IEEE and Google

01/08/2012 iz

INTERFERENCE SEARCH

Class

Subclass

Date Examiner

370 All

01/08/2012 iz

U.S. Patent and Trademark Office

Part of Paper No. : 20120104A
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | 55455, IMAMURA ET AL.
IQBAL ZAIDI 2464
ORIGINAL INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
370 208 Hiof 4|y 11700 (2006.0)
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
370 335 342 441
O Claims renumbered in the same order as presented by applicant | CPA O T O R.1.47
Final Original Final Original Final Original Final Originat Final Original Finat Original Final Original Final Original
1 6 17
2 7 18
3 8 19
4 o 20
5 10 21
6 1 22
7 12 23
8 13 24
9 14 25
10 15 26
11 27
1 12
2 13
3 14
4 15
5 16
NQBAL ZAIDY
Examiner.Art Unit 2464 01/10/2012 Total Claims Allowed:
15
(Assistant Examiner) (Date)
/PAO SINKANTARAKORN/
Primary Examiner.Art Unit 2464 01/12/2012 O.G. Print Claim{(s) O.G. Print Figure
(Primary Examiner) (Date) 1 "

U.S. Patent and Trademark Office

Part of Paper No. 20120104A
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Application/Control No. Applicant(s)/Patent Under
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.0.Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS; This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if mquimdg;emocks 1 through S should be completed where

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

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

CURRENT CORRESPONDENCE. ADDRESS (Note: Use Blaek [ for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate canaot be nsed for any other accompanying
gapcrs. FEach additional paper, such as an assignment or Tormal drawing, must

ave its own certificate of mailing or transmission,

96896 7590 0171972012
Seed Intellectual Property Law Group PLLC ! hereby cotify (tlf;giﬂlncat? ;njr Mailix_!{;lat;r.'l‘br:psngssior_t 4 with tho United
. . Qu ereby certify that this Fee(s) Transmittal is being deposited with the Unite
701 Fifth Avenue, Suite 5400 States fYoslal Ss('ervice with sufficient postage for first class mail in an envelope
Seattle, WA 98104 addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885, on the date indicated below.
{Depositor’s name)
(Signature)
Date}
‘ APPLICATION NO. l FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. I CONFIRMATION NO. ]
12/293,530 09/18/2008 Daichi Imamura 733156.428USPC 2058

TITLE OF INVENTION: RADIO COMMUNICATION MOBILE STATION APPARATUS AND RADIO COMMUNICATION METHOD

I APPLN. TYPE ] SMALL ENTITY | ISSUE FEE DUE |PUBL1CATION FEEDUE‘PREV.PAIDISSUEFEE TOTAL FEE(S) DUE l DATE DUE

nonprovisional NO $1740 $300 $0 $2040 04/19/2012
| EXAMINER I ART UNIT l CLASS-SUBCLASS l
ZAIDI, IQBAL 2464 370-342000

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

CER 1.363) (1) the names of up to 3 registered patent atomeys  1—S¢ed 1P Law Group PLLC

3 Change of corres nq)%qcc address (or Change of Correspondence or agents OR, alternalively,
Address form PTO/SB/122) attached. (2) the name of a single firm (having as a member a 2

[J “Fee Address” indication (or "Fee Address” Indication form registered attarney of agent) and the names of up to
PTO/SB/4T; Rev 03-02 or more recent) attached. Use of a Customer 2 regisiered patent attorneys or agents. If no anmeis 3
Number is required. listed, no name will be printed.

w

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

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

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

Panasonic Corporation Osaka, Japan

Please check the appropriate assignee category or categories (will not be printed on the patent) : 13 Individual Corporation or other private group catity [J Government

4a. The following tee(s) are submitted: 4b, Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
& 1ssue Fee () A check is enclosed.
Kl publication Eee (No small entity disconnt permitted) a Payment by credit card. Form PT0-2038 is attached.
(X Advance Order - # of Copies 2 R e Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number _19-1 ilﬂ]l Eenclose an extra copy of this form).

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

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

Authorized Signature %/\ /é\ Date February 8,2012

Typed or printed mame ____Shoko L Leek Registration No. __43,746

This collection of information js required by 37 CFR 1.311. The information is required (o obtain or retain 4 benefil by the public which is to file (and by the USPTO Lo process)

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

submitting the completed application form to the USPTO. Time will vag deﬁendin upon the individual case. Any comments on the amount of time you require to complete

this form and/or sx:ﬁgeslions. 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.

icl)x 143Q, A\l/qxap s, ;/{g‘glmtsx(')l2313-l450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
exandria, Virginia 22313 .

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

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013, OMB 0651-0033 U8, Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Electronic Patent Application Fee Transmittal

Application Number: 12293530

Filing Date: 18-Sep-2008

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

First Named Inventor/Applicant Name: Daichi imamura
Filer: Shoko |. Leek/Caley Jansen
Attorney Docket Number: 733156.428USPC

Filed as Large Entity

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

Description Fee Code Quantity Amount Suﬁ;r;:;; in

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

Utility Appl issue fee 1501 1 1740 1740

Publ. Fee- early, voluntary, or normal 1504 1 300 300
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Description Fee Code Quantity Amount Sua-;'g(tsa)l in
Extension-of-Time:
Miscellaneous:
Printed copy of patent - no color 8001 2 3 6
Total in USD ($) 2046
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Electronic Acknowledgement Receipt

EFS ID: 12032012
Application Number: 12293530
International Application Number:
Confirmation Number: 2058

Title of Invention:

RADIO COMMUNICATION MOBILE STATION APPARATUS AND RADIO
COMMUNICATION METHOD

First Named Inventor/Applicant Name:

Daichi Imamura

Customer Number:

96896

Filer: Shoko I Leek/Caley Jansen
Filer Authorized By: Shoko I. Leek
Attorney Docket Number: 733156.428USPC
Receipt Date: 08-FEB-2012
Filing Date: 18-SEP-2008
Time Stamp: 17:17:30

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $2046
RAM confirmation Number 4112
Deposit Account 191090
Authorized User
File Listing:
Document - . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (if appl.)
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114011
733156_428USPC_1 Fee_T
1 Issue Fee Payment (PTO-85B) - LT ssue_Fee_ no 1
ransmittal.pdf
233445c0912601621264249ad1696060dat
88L31
Warnings:
Information:
33854
2 Fee Worksheet (SB06) fee-info.pdf no 2
2e057552609d634231218e266dba2 3 31004)
hfia3
Warnings:
Information:
Total Files Size (in bytes); 147865

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/R0O/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandra, Virginia 22313-1450

W\\’\\",\\SPIO.EO\’

I APPLICATION NO. ISSUE DATE l PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
12/293.530 03/20/2012 8139473 733156.428USPC 2058
96896 7590 02/29/2012

Seed Intellectual Property Law Group PLLC
701 Fafth Avenue, Suite 5400
Seattle, WA 98104

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

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

The Patent Term Adjustment is 757 day(s). Any patent to issue from the above-identified application will
include an indication of the adjustment on the front page.

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

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

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

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

Daichi Imamura, Kanagawa, JAPAN;
Sadaki Futagi, Ishikawa, JAPAN;
Atsushi Matsumoto, Ishikawa, JAPAN;
Takashi Iwai, Ishikawa, JAPAN;
Tomofumi Takata, Ishikawa, JAPAN;

IR103 (Rev. 10/09)
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PTO/SB/80 {11-06)

Approved far usa through 1173072041, OMB 0851-0035

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

Under the Paperwork Reducfion Aet of 1985, no parsons are required to respond to a collection of Information unless it displays a valid OMB control number.

“

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

w

| hereby revoke all previous powers of attorney given in the application identified In the attached staterent under
37 CFR 3.73(b).

| hereby appoint:

. Practitioners agsociated with the Customer Number: 23117

OR
D Practitioner(s) named below (If more than ton patent practitlaners ars to be named, then & customar number must be used):

Name Reglstration
Number

Name Registration
Number

7,

as attorney(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Office (USPTQ) in connection with
any and all patent applications assigned only to the undersigned according o the USPTO assignment recerds or assighment dosuments
attached fo this form in accordance with 37 CFR 3.73(b).

Please change the correspondence address for the application identified in the aitached staternent under 37 CFR 3.73(b) to:

23117
The address associated with Customer Number:

OR

Fimm or
Individual Name
Address

Cly State Zls

Country

Telaphons Email

Asgsignee Name and Address:

Optis Wireless Technology, LLC
P.O. Box 250649
Plano, Texas 76025

A copy of this form, together with a statement under 37 CFR 3.73(b) (Form PTO/SB/S6 or equivalent) Is required to be
filed In each application in which this form Is used, The statement under 37 CFR 3,73(b) may be complsted by onse of
the practitioners appeinted in this form if the appointed practitioner is authorized to act on behalf of the assignee,
and must identify the application in which this Power of Attorney is to be filed.

SIGNATURE of Assignee of Record
The individual whose signaturs and title is supplicd below is authorized to act on behalf of the assignee

Signature W Date

Name //M we & . (Q\.lgwn “ Talaphane

T FPresident

This coliection of formation Is required by 87 CFR 1.31, 1.32 and 1.33. The informalior is required 1o obtain or retain a benefit by the public Wich s (o 16 {ard
by the USPTO to process) an application. Confidentiality s governed by 35 U.S.C. 122 and 97 CFR 1.11 and 1.14. This collaction is esfimated o take 3 minutes
to complete, Including gathering, preparing, and subraltting the compiatsd application form to the USPTO. Time will vary depending upon tha individual case. Any
comments on the amount of tme you require to complets this form andfor 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, Alsxandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADBRESS, SEND TQ: Gommissioner for Patents, P.O, Box 1460, Alexandria, VA 223131450,

If you need assistancs in complsting the form, cslf 1-800-PT0O-9199 and sefsct opiion 2.
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Electronic Acknowledgement Receipt

EFS ID: 19274534
Application Number: 12293530
International Application Number:
Confirmation Number: 2058

Title of Invention:

RADIO COMMUNICATION MOBILE STATION APPARATUS AND RADIO

COMMUNICATION METHOD

First Named Inventor/Applicant Name:

Daichi Imamura

Customer Number:

96896

Filer:

John R. Lastova/Margaret Grey

Filer Authorized By:

John R. Lastova

Attorney Docket Number: 733156.428USPC
Receipt Date: 11-JUN-2014
Filing Date: 18-SEP-2008
Time Stamp: 15:08:01

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment no
File Listing:
Document s . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
Assi howi f hi 37 428604
1 ssignee showing or ownersnip per 473'Sb0096pdf no 5

CFR 3.73.

356aca2 1 2beefds 146974735beGed51:8d9 1
1bdg

Warnings:

Information:
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203811
2 Maintenance Fee Address Change 473-sb0047.pdf no 2
5a85d131449023cbbb 38563¢5481464bcc ]
bhdGe
Warnings:
Information:
218416
3 Power of Attorney OPTISWIRELESSPOA.pdf no 1
13¢9192231444e259c181a1 3291 37b6425¢
e9Xcc
Warnings:
Information:
Total Files Size (in bytes): 850831

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/R0O/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTO/SB/96 (07-09)

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

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

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

STATEMENT UNDER 37 CFR 3.73(b)

Applicant/Patent Owner: /mamura , et al.

Application No./Patent No.: 8139473 Filed/lssue Date: 20-Mar-12

Titled:  Radio communication mobile station apparatus and radio communication method

OPTIS WIRELESS TECHNOLOGY, LLC _a corporation

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

states that it is:

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

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

3. D the assignee of an undivided interest in the entirety of (@ complete assignment from one of the joint inventors was made)

the patent application/patent identified above, by virtue of either:

A D An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame , or for which a
copy therefore is attached.

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

1. Erom: Imamura, etal. To: Matsushita Electric Industrial Co., Lid.

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

Reel 021792 , Frame 0957 , orfor which a copy thereof is attached.

2. From: Matsushita Electric Industrial Co., Ltd. To: Panasonic Corporation

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

Reel 031814 , Frame 0732 , or for which a copy thereof is attached.

3. From: Panasonic Corporation To: OPTIS WIRELESS TECHNOLOGY, LLC

The document was recorded in the United States Patent and Trademark Office at
Reel 032326 , Frame 0707 , or for which a copy thereof is attached.

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

As required by 37 CFR 3.73(b)(1)(i), the documentary evidence of the chain of title from the original owner to the assignee was,
or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11,

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment Division in
accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

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

/John R. Lastova/ June 11, 2014
Signature Date
Printed or Typed Name Title

This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time
you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;

and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark

Office is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

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

1.

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

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

opposing counsel in the course of settlement negotiations.
A record in this system of records may be disclosed, as a routine use, to a Member of

Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

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

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

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

A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency's responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.8.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which

became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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PTO/SB/47 (03-09)

Approved for use through 05/31/2015. OMB 0651-0016

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

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

“FEE ADDRESS” INDICATION FORM

Address to: Fax to:

Mail Stop M Correspondence 571-273-6500
Commissioner for Patents -OR -

P.O. Box 1450

Alexandria, VA 22313-1450

INSTRUCTIONS: The issue fee must have been paid for application(s) listed on this form. In addition,

only an address represented by a Customer Number can be established as the fee address for maintenance
fee purposes (hereafter, fee address). A fee address shouid be established when correspondence related to
maintenance fees should be mailed to a different address than the correspondence address for the application.

When to check the first box below: If you have a Customer Number to represent the fee address. When
to check the second box below: If you have no Customer Number representing the desired fee address,
in which case a completed Request for Customer Number (PTO/SB/125) must be attached to this form. For
more information on Customer Numbers, see the Manual of Patent Examining Procedure (MPEP) § 403.

For the following listed application(s), please recognize as the “Fee Address” under the provisions of 37 CFR
1.363 the address associated with;

customer Number: | () ()2 ()4

OR

I:I The attached Request for Customer Number (PTO/SB/125) form.

PATENT NUMBER APPLICATION NUMBER

(if known)

8139473 12/293530

Completed by (check one):

D Applicant/Inventor Mohn R. Lastova/
Signature
Attorney or Agent of record 33,149 John R. Lastova
(Reg. No.) Typed or printed name
D Assignee of record of the entire interest. See 37 CFR 3.71. 703-816-4000
Statement under 37 CFR 3.73(b) is enclosed. Requester’s telephone number
(Form PTO/SB/96)
D Assignee recorded at Reel Frame June 11, 2014
Date

NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple forms if more that one
signature is required, see below™.

D * Total of forms are submitted.

This collection of information is required by 37 CFR 1.363. The information is required to obtain or retain a benefit by the public which is to file {and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1. 11 and 1.14. This collection is estimated to take 5 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on
the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Depar tment of Commerce, P.O. Box 1450, Alex andria, VA 22313~ 1450. DO NOT SEND COMPLETE D FORMS TO THIS A DDRESS.
SEND TO: Mail Stop M Correspondence, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.




Page 354 of 357

Privacy Act Statement

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

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

1.

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

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

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

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

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

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

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

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

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

UNTTED STATES DEPARTMENT OF COMMERCE
U Stat Patent and T radu)mrl\ Office
OM, JE.

] APPLICATION NUMBER |
12/293,530

FILING OR 371(C) DATE |

09/18/2008

FIRST NAMED APPLICANT I

ATTY. DOCKET NO./TITLE |
Daichi Imamura

CONFIRMATION NO. 2058
23117 POA ACCEPTANCE LETTER
NIXON & VANDERHYE, PC
901 NORTH GLEBE ROAD, 11TH FLOOR

01O Gl P L

Date Mailed: 06/19/2014

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response o the Power of Attorney filed 06/11/2014.

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

/rmturner myles/

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

page 1of 1
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UNITED STATES PATENT AND TRADEMARIK OFFIGE

UNTTED STATES DEPARTMENT OF COMMRERCE
United States Patent and Trademark Office

Address; ](5 O ONER FOR PATENTS
(&

[ APPLICATIONNUMBER | FILING OR 371(C) DATE [ FIRST NAMED APPLICANT | ATTY. DOCKET NO/ITILE ]
12/293,530 09/18/2008 Daichi Imamura 733156.428USPC
CONFIRMATION NO. 2058
96896 POWER OF ATTORNEY NOTICE
Seed Intellectual Property Law Group PLLC

701 Fifth Avenue, Suite 5400

10 i e A

Date Mailed: 06/19/2014

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 06/11/2014.

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

/mmturner myles/

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

page 1 of 1
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N
7 ek o UNiteED States Patent aND TRADEMARK OFFICE

. ~ E UNVYED STATES DEPARTMENT OF COMMERCE
United Stat: nt and Trademark Office
Addre: ER FOR PATENTS

i 22313-1450

I APPLICATION NUMBER I PATENT NUMBER l GROUP ART UNIT l FILE WRAPPER LOCATION I

12/293,530 8139473 2404 9200

T

Correspondence Address/Fee Address Change

The following fields have been set to Customer Number 23117 on 06/27/2014
« Correspondence Address

The address of record for Customer Number 23117 is:

23117

NIXON & VANDERHYE, PC

901 NORTH GLEBE ROAD, 11TH FLOOR
ARLINGTON, VA 22203

PART 1 - ATTORNEY/APPLICANT COPY
page 1 of 1



