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UNITED STATES PATENT AND TRADEMARK OFFICE IIVTTED STATES T)F'.PAR'l'\fF'.\l'I‘ OF (‘,Ol\’|'lVlF‘.R(“,F}
United States Patent and Trademark Office
Address. COMl\/lTSST0\TFIfi‘, FOR PATENTSP O Box 1 4 50

Alexandtia, YI.IgJIia Z2313-1450VVVH/V.USpt0 gov

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

12/303,947 07/07/2010 Yeong Hyeon Kwon 7836-4-PUS
CON FIRMATION NO. 1730

62574 POA ACCEPTANCE LETTER
Jason H. Vick

Sheridan Ross, PC 1111 1111111 II1111I111l11l11l1liI1 1111111111 11 11 111 1111Suite # 1200

1560 Broadway
Denver, CO 80202

Date Mailed: 11/07/2014

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 10/30/2014.

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.

/ttkiII1/

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

20565718

Confirmation Number:

Title of Invention: METHOD OF TRANSMITTING DATA IN A MOBILE COMMUNICATION SYSTEM

First Named Inventor/Applicant Name: Yeong Hyeon Kwon

Customer Number: 62574

Filer Authorized By: Jason Vick

Attorney Docket Number: 7836—4—PUS

Filing Date: 07-JUL-2010

Time Stamp: 16:39:49

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

Payment information:

Document Document Description File Size(Bytes)/ Multi Pages
Number Message Digest Part /.zip (if appl.)

2526383
Statement_Under_373c_w_PO

A_EWL.pdf 87718370323572dbll4146ac00d6bd038a -
:6-lbe
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Multipart Description/PDF files in .zip description

Assignee showing of ownership per 37 CFR 3.73.

Warnings:

Information:

Total Files Size (in bytes) 2526383

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
lfa 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 ofthe application.

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

lfa 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/R0/105) 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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Ap;oiEt:ent/i-‘eteht Owner:

Application i\io./F’:atent No;

. . QFCOFVWT
ormationuni ‘ “ ‘I r‘ -*1:

STATEMENT UNEDEFE 3'?‘ CFR 3.?’3§C§
EVOLVED \."\JiRELES§‘3 LLC

8,2'i8,4t3'i Juiy 10, 2012.'-.ied/issue Date:

mad. METHOD OF Ti?.Ai\iSiVtiTTii\iG DATA EN A Moeite COi\:iiViLJNiCATiOf\i SYSTEM

(Name of Assigrieeji
.-

states that. for the patent appiication/patent identified above. it is (choose one of options 1. 2. a‘ O!‘ 4 beiow):

1. The essignee of the entire right, titie, £tt‘.{i interest.
2. hast" e i‘ <-5:?‘ ' ' t.‘l e 'i'.-..'=s t<:<= .I‘:‘t J:‘ A t “F -:1‘ n =e cf iess t nn the entire rs‘ ht titie, “mi! ntc=re=t of e i a limb e box,‘

The extent -(toy percentage) of its ownershtgo " terest is ________________________________%. Adciitiottai Staten ' nt-(s) by the owner :
hotding the baiance of the interest must be sut>rn.t ed to account for 100?!» of the ownership interest.»»a

I There are unspecified percentages of ownership. The other parties, inciiiding inventots. who together own the entire
right, title and interest are:

Additionei :3teten*:ent(s) by the owner(s) hoidtng the baianoe of the interest f'i'tiJ I be submitted to account for the entire
right, title. and interest.

3. U The assignee of an undivided interest in the entirety (a cornpiete assignment tram one of the joint inventors was made).
5 The other parties, inoiu-ding inventors, who together own the entire right. titie, and interest are:

Additiotiai S3tz2tement(s by the owner(s} hoiding the balance of the ' tt must be suit: ' e_d_ to account for‘ the entire
right; title. . id interest.

E The teoipient, via. a court proceeding or the iike (e.g., iI3E1itkiLi_DiCy. probate). of an undivided" interest in the entitety (a
E compiete transfer of owrietship interest was rnede)-. The i:ertit’ied dot:Liment(s) showing the trehste is attached.

The interest identified in ootion 1, 2 or 3 above (not option 4) is evidenced by either (choose he of options A 0: B beiow):

A. An assignment from the inventorisi of the patent eppiication/;oatent identified above. The assignment was recorded
the United States Patent and Trademark Office at >>>>>>>>>>>>>>>>>>>>>>>>>>>>>> Frame >>>>>>>>>>>>>>>>>>>>>>>>>>>>> er for which 51 copy
thereof is attached.

B. A chain of titie from the inventor(s), of the patent appiioation/"patent identified above, to the current assignee as toiiows:

gram: YEQNG HYEON K\."\iC}i\J et at. T0: LG ELECTRONECS NC.

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

rieei 024547 , Frame Q51? . or for which a cepy thereof is attached.

LG ELECTRONECS ii\iC. TO: TQ LAi\/EBDA LLCFrom:

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

Reef 032343 Frame 3761 or tor which a copy thereof is attached.

{Page 1 of 2}
.' is cotlection of information is required by CPR 3 7.3’ ‘. ' 9 ‘ equired to mate eiain a beneiit by the pt;
process’: an ap . Coniiden y is governed by 3 :/ ' ' . " C iection is e
gem: _,j, " r ' ’ *
of time you :'EQ_i|i’L .
Office, L} Departntent of CommeI'v::e, PO. Box 1-450, '
T0: Commissionet tor Patents, FAG. Box 1450, Alexandria, VA 22313-145$.

,.
.‘
you nerzd ¢1.»'.s'i.s£a.iz4;e in COi'7l}§'f€[iFig .'.r”zej&,.-I".'7z, arc.-'Z! 1-800—PT(.?—9I99 tuna" select 0;:u’io;rz
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“ ‘W/ASA/9" (U8-12';
Approved for 3 ' ,5 " ' ’ L'lv’:B OL ‘-.

US F’;1i9|".‘. and Trade , ' . ENT OF CC3h.’l:‘..iEF.CE
no persons are re’ 1:: respond to a colle =3? infer ‘ lays a valid OMB " moi number.

STATEMENT UNDER 3? CFR 3.?3§c§

TC! LAMBDA LLC V : E‘./’OL\/ED WERELESS LLC

The docunieht was recorded in United States Patent and Trademark Qtfice at
P‘!

R853] 034G3g , Frame >>>>>>>>>>>>>>>>>> or tar which a cat:-y thereof is; attached.

The d0<:*.Jt'liE5i"-i was r LA.

Reel , Frame , or for which a cepy thereof is attached.

To:

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

Reel _______________________________, Frame ______________________________ or for which a copy thereof is attached.

To:

The document was recorded in the United Patent Trademarit Office at

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

Additional clocumen s the chain of title are listed on a suppiementai sheetis).

As re(s_r.-ired by 37 CPR 3.73{c_)-(1)0), the daxzirrrientary evidehce at the chair: of title tram the <>rigina| cwher to the
aesignee was. or cohcurreritiy is being. submitted for recordatioh piirsuaht to 2-37 CF-‘Ft 3.11.

[NOTE: A se;)as'ate copy (i.e., a true copy of the origiriei assignment dccLJment(s)) must be submitted to Assignment
Division in accordance with 3'?’ CFR Part to record the assignment in the records of the Lit?!’-‘TO. See MPEP 302.08]

‘ The undersigned (whose tiiie is saippiieci loelcw) authorized to act on behalf of the assignee.

/‘Jason 5-i. Vicki Qgtgbrer 399 2914

Signatu ,

Jason H. Vick

Printed or Typed Narnt. Nuirriner
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UNITED STATES PATENT AND TRADEMARK OFFICE IIVITFIT) STATES T)F'.PAR'I'\IF'.\I'I‘ OF (‘,Ol\’|'lVIF‘.R(“,FI
United States Patent and Trademark Office
Address. COMl\/IISST0\IFIfi‘, FOR PATENTSP O Box 1 4 50

Alexandtia, Yngriia Z2313-1450VVVWV.USpt0 gov

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

12/303,947 07/07/2010 Yeong Hyeon KWO11
CONFIRMATION NO. 1730

62574 POA ACCEPTANCE LETTER
Jason H. Vick

Sheridan Ross, PC llllllllllllllllllllllIiiLililyililiillliililiiililliiillllllllllllllllllllllllllllllSuite # 1200

1560 Broadway
Denver, CO 80202

Date Mailed: 04/01/2014

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 03/11/2014.

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.

/j tfitzhugh sr/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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UNITED STATES PATENT AND TRADEMARK OFFICE IIVITFIT) STATES T)F'.PAR'I'\IF'.\I'I‘ OF (‘,OI\’|'lVIF‘.R(“,FI
United States Patent and Trademark Office
Address. COMI\/IISST0\IFIR, FOR PATENTSP O Box 1 4 50

Alexandria, Yngriia Z2313-1450Vvviwuspto gov

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

12/303,947 07/07/2010 Yeong Hycon Kwon 2101-3596
CONFIRMATION NO. 1730

35884 POWER OF ATTORNEY NOTICE

LEE, HONG, DEGERMAN, KANG & WAIMEY

660 S. FIGUEROA STREET lllllllllill11lyiyliglllilllliilgllllgmgllilllilllillllllSuite 2300

LOS ANGELES, CA 90017
Date Mailed: 04/01/2014

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 03/11/2014.

- 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).

/jtfitzhugh sr/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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PTOIAI/«J80 (ti?-72';
Al')(Jl()‘Jt'e!i for use tlwctrgzi i1i’3i)l‘?.0‘i/S. OMB 0&5 «D035

US P; "am-:5 Truclramzam Office; US .D‘.'F’r’~.i~TTlv!El*l'T OF CC)?-.«il\iERCE
lhxcflar the Faparwork iezaductlon Act cii 19,95. nu _'.)€-:!‘SOit$ are rtzquireii to reaspcriiz in a CONE; on of mlcrrnatioii ;.-nl-ass it displays a valid OM48 control imryshgy,

POWER OF ATTORNEY TO PROSECUTE APPUCATEONS BEFORE THE USPTO

l hereby revdke all ptevious powers of attorney given lnthe application identified in the attached statement
_ under 37 CPR 3.73021.

l hereby appoint:

E Practitioners associated with Custcirner Numbar:
OR

B Fhractltéuneris) named below (if more than ism patent practitioners are in be named. then a customer number must be used):
Name Registration Ragistratioli

Number Number

As attorney(s) or ar3.=2nt(_s) to represent the undersigned hefcre the United States Patent and Tradermsrk Office (USPTOW1 ¢0nn sctisn wiili
any and ail patent applications assigned g_r_i_l_1 to the undersigned according to the USPTO asslgninent records or assignments documents
attached to this {mm in accordance with 37 CFR 3.730;).

Please change the norrespnndentze address far the applioatirin identifiect in the attached stazenient under 37 CFR 34'/:I{{C" to:

E] The address associated with Ciistonvsr Number:
OR

I 1..6f...... . - ffl—r.-Wv.H~—.4~——»A~«—w-WA»— --
___ Indivic:’ualN2ame

..._ .,.__”_....._‘..[.,_.l...,

;Zlp

. Assignee Name: tine’ .=\de'ress: TQ LAMBDA‘ LLC
805 Las Cimas Parkway. Suite 240
Austin, TX 78746

A opy i this form, together with a statent Lsde 37FR 3.73(c) (Farm PTO/lAI96 0 euivaienti is rqlre 0
Filed in each application in which this form is used. The statement under 37 CPR 3.73(c) may be completed by one of

i The practitioners appointed In this form, and must identify the application in which this Power of Attorney is to be filed.

SXGNATURE of Assignee of Record
The individual whose signature and title is supplied below is authorized to act on behaii of the assignee

?-/ réittttt..........................._
' I Telephone (512) 609-1820

‘Manang Blréctor
This cullezntlcn at ii-fcrrileitinn is f6<'ItllfF.'d by 5? CSR 1.31. 1.32 and 1.?‘ . The information is required to obtain or retain a tiancaix by the puhlicwhsch is ic MG (and
by the USPTO 2:: Qracass) an appilcntzon. Coniidentialziy is governed I 35 US.(:. ‘€22 mid 37 CFR 1.11 and 1 M, T : l< ‘ ' la taka 3 Fl'iiI‘:uh=)’:'i
to complate, including gathering pmarzringy. and ssubmiiii the Callitiiillcé application {arm to ihi: USPTO. Time wit! vary depencli .
f,1OF7lI'TiI,?l‘.1’:'. the:-e:mcrtmiotti:~1 u ‘ ‘ ' ‘ ’ rr and/r.;r sxiggesllizriz:lorsmucirzg the bi;UV?! PI1*.€'>IiiEir‘idT“6d6m2i(K Oliice. . . . l. .
FORMS TO FHl.’~; A'«L>Di'-”:‘SS. EENIJ TO: Commissioner for Patients. P.O. Box 1450, Aiexanclria, VA 22.>13~’l<i5G.

if you need 85.5SiSiFlllCF.' in completing the I't3rIT:, call ‘=~F$t)O-P109199 and select ontinei 2.



ZTE 1002-0010

PTOISB/47 (us-09)
Approved for use through 05/31/2015. OMB 0651-0016

U.S. Patent and Trademark Office, U, 8. 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
P.O. Box 1450

Alexandria, VA 22313-1450

INSTRUCTIONS: The issue fee must have been paid for app|ication(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 should 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:
OR

B The attached Request for Customer Number (PTO/SB/125) form.

PATENT NUMBER APPLICATION NUMBER
(if known)

8,218,481 12/303,947

Completed by (check one):

I:I Applicant/inventor
Signature

Attorney or Agent of record 45235 Jason H. Vick
(Reg. No.) Typed or printed name

I: Assignee of record of the entire interest. See 37 CFR 3.71. 303'853'9700
Statement under 37 CFR 3.73(b) is enclosed. Requester’s telephone number
(Form PTO/SB/96)

I:I Assignee recorded at Reel Frame March 11. 2014
Date

NOTE; Signatures of all the inventors or assignees or record ofthe entire interest ortheir representative(s) are required. Submit multiple forms if more that one
signature is required, see below’.

' Total of I 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 85 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, US. Patent and
Trademark Otfice, Us. Department 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-B00—PTO—91.99 and select option 2.
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Electronic Acknowledgement Receipt

I 8437805

Confirmation Number:

Title of Invention: METHOD OF TRANSMITTING DATA IN A MOBILE COMMUNICATION SYSTEM

First Named Inventor/Applicant Name: Yeong Hyeon Kwon

Customer Number: 35884

Filer Authorized By: Jason Vick

Attorney Docket Number: 2101-3596

Filing Date: 07-JUL-2010

Time Stamp: 17:43:35

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

Payment information:

Document Document Description File Size(Bytes)/ Multi Pages
Number Message Digest Part /.zip (if appl.)

Statement_Under_373c_w_PO
A.pdf lb15(26549ae7S5ebd7ce3Sc(b85l a2l22cl

cae9
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Multipart Description/PDF files in .zip description

Document Description

Assignee showing of ownership per 37 CFR 3.73.

Power of Attorney

Warnings:

Information:

205392

Change of Address Fee_Address.pdf

Warnings:

Information:

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
lfa 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

lfa 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

lfa 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/R0/105) 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/AIA/96 (O8-12)
Approved for use through 01/31/2013. OMB 0651-0031

US. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE
Llnderthe Paerwork Reduction Act of 1995, no ersons are reuired to resend to a collection of information unless it disla s a valid OMB control number.

STATEMENT UNDER 37 CFR 3.7310)

ApplicantJPatent Owner: TQ LAMBDA Ll-C

Application No./Patent No.1 8»2l8'48l Filed/issue Date: July 10' 2012

-I-med: METHOD OF TRANSMITTING DATA lN A MOBILE COMMUNICATION SYSTEM

TC‘ LA,'Vl§D,’§L_E93_ . . . a .9‘?_,’_F"?[‘7““‘?,',‘
(Name of Assrgnee) (Type of Assignee, e.g., corporation, partnership, university, government agency. etc.)

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):

1. ‘V’ The assignee of the entire right, title, and interest.

2. An assignee of less than the entire right, title, and interest (check applicable box):

l_l The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

El There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right. title, and interest.

3. :l The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statementis) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. D The recipient, via a court proceeding orthe like (e.g., bankruptcy, probate). of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose _qp_e_ of options A or B below):

A. E 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
thereof is attached.

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

1_ From: YEONG HYEON KWON et al. TD. LG ELECTRONICS INC.

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

Reel 024647 , Frame 0517 , or for which a copy thereof is attached.

2_ From; LG ELECTRONICS INC. 7 W 7 To: TQ LAMBDA LLC
The document was recorded in the United States Patent and Trademark Office at

Reel 032343 0761, Frame , or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73ib). 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 111 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, PO Box 1450, Alexandria, VA 22313-1450, DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, PO. Box 1450, Alexandria, VA 22313-1450.

lfyou need asxistance in completing the form, call I-800-PTO-9199 and select option. 2.
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PTO/AIA/96 (oa-12)
Approved tor use through 01/31/2013. OMB O651~0031

U.S. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE
Under the Paenivork Reduction Act of 1995, no ersons are reulred to resend to a collection of Information unless it disla s a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73lci

To:

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

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

To:

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

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

To:

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

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

To:

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

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

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

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

[NOTE: A separate copy (ie, a true copy of the original assignment olocument(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 su -es b horized to act onfibehalf of the assigneo.

March 11, 2014
Date

45,285

Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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UNITED STATES PATENT AND TRADEMARK OEEICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COM1\/IISS IONER FOR PATENTS

P.O Box 1450
Alexandria. Virginia 22313-1450
www.uspto gov

APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.

1 73 012/303.947 07/10/2012 8218481 2101-3596

35884 7590 06/20/2012

LEE, HONG, DEGERMAN, KANG & WAIMEY
660 S. FIGUEROA STREET
Suite 2300

LOS ANGELES, CA 90017

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 Tenn Adjustment is 135 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 Teim 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 http://pairuspto.gov for additional applicants):

Yeong Hyeon Kwon, Gyeonggi-do, KOREA, REPUBLIC OF;
Seung Hee Han. Gyeonggi-do. KOREA, REPUBLIC OF;
Hyun Hwa Park, Gyeonggi-do, KOREA, REPUBLIC OF;
Dong Cheol Kim, Gyeonggi-do, KOREA, REPUBLIC OF;
Hy11n W'oo Lcc, Gyconggi-do, KOREA, REPUBLIC OF;
Min Seok Noh, Gyeonggi-do, KOREA, REPUBLIC OF;

IRl03 (Rev. 10/09)
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Electronic Patent Application Fee Transmittal

Filing Date: 07-Jul-2010

Title of Invention: METHOD OF TRANSMITTING DATA IN A MOBILE COMMUNICATION SYSTEM

First Named Inventor/Applicant Name: Yeong Hyeon Kwon

Filer: Ali. Atefi/Anna Tounian

Filed as Large Entity

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

Sub-Total in

USD($)

Basic Filing:

Claims:

Description Fee Code Quantity

Miscellaneous-Filing:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-lssuance:

Utility Appl issue fee 1501 1740 1740

I I 300 I 300Publ. Fee— early, voluntary, or normal I 1504 I
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Sub-Total in

Description USD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($)
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Electronic Acknowledgement Receipt

12943035

Confirmation Number:

Title of Invention: METHOD OF TRANSMITTING DATA IN A MOBILE COMMUNICATION SYSTEM

First Named Inventor/Applicant Name: Yeong Hyeon Kwon

Customer Number: 35884

Filer Authorized By: Ali. Atefi

Attorney Docket Number: 2101-3596

Filing Date: 07-JUL-2010

Time Stamp: 21:43:17

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

Payment information:

Submitted with Payment yes

PaymentType Credit Card

Payment was successfully received in RAM $2040

Deposit Account 502290

Authorized User LEE, HONG, DEGERMAN, KANG & WAIMEY

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

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)
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Document Document Description File Size(Bytes)/ Multi Pages
Number Message Digest Part l.zip (ifappl.)

71729
2101-3596-Transmitta|-

|ssueFee.pdf 9d I 9(73a4I 5a3c2b0c626b2d5far:4I Qcbd
I7d7

Transmittal Letter

Warnings:

Fee Worksheet (SBO6) fee-info.pdf d9b4(Sl I dSb0(937(5d9daI lea If4a(405 I
I baI4

Total Files Size (in bytes) 444663

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

lfa 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
lfa 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
lfa 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 PCTIROI105) 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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Customer No. 035884 Docket No. 2101-3596

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of:

Yeong Hyeon KWON et al. Art Unit: 2478

Serial No.: 12/303,947 Examiner: Khajuria, Shripal K.

Filed: July 7, 2010 Conf. No. 1730

For: METHOD OF TRANSMITTING DATA IN A

MOBILE COMMUNICATION SYSTEM

TRANSMITTAL OF ISSUE FEE

Mail Stop ISSUE FEE
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

In response to the Notice of Allowance dated March 6, 2012, enclosed are the following:

Form Part B - Issue Fee Transmittal.

lnventor(s) or Assignee(s) is entitled to LARGE entity.

The Commissioner is hereby authorized to charge the Issue Fee in the amount of $2,040

to the credit card and any deficiency in payment or credit any overpayment to Deposit

Account No. 502290.

Respectfully submitted,

Lee, Hong, Degerman, Kang & Waimey

Date: June 5, 2012 By: /Ali Atefi/
Ali Atefi

Registration No. 63,960
Attorney for Applicant(s)



ZTE 1002-0022

Customer No. 035884 Docket No. 2101-3596

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of:

Yeong Hyeon KWON et al. Art Unit: 2478

Serial No.: 12/303,947 Examiner: Khajuria, Shripal K.

Filed: July 7, 2010 Conf. No. 1730

For: METHOD OF TRANSMITTING DATA IN A

MOBILE COMMUNICATION SYSTEM

AMENDMENT AFTER NOTICE OF

ALLOWANCE NOA PURSUANT TO

37 CFR 1.312

Mail Stop Issue Fee
Commissioner for Patents

P. O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

In response to the Notice of Allowance dated March 6, 2012, for which the Issue

Fee is due June 6, 2012, this paper is submitted prior to payment of the Issue Fee.

Applicant respectfully requests that the Examiner amend the above-identified application

as follows prior to issuance:
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IN THE SPECIFICATION:

Please amend the first paragraph at line 1 on page 1 as follows:

This application is the National Stage filing under 35 U.S.C. § 371 of International

Application No. PCT/KR07/02784, filed on—clanHa+tyJ 8, 2007, which claims the

benefit of earlier filing date and right of priority to Korean Application Nos. 10-2006-

0052167, filed on June 9, 2006; and 10-2006-0057488, filed on June 26, 2006.

Docket No. 2101-3596
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REMARKS

Claims 31-46, which are all the claims in the application, have been allowed.

Applicant respectfully submits that the amendments to the specification are intended to

correct formal matters and do not change the scope of the claims.

The foregoing amendment to the specification corrects a typographical error in

the filing date of PCT Application No. PCT/KRO7/02784. It is respectfully noted that the

filing date of June 8, 2007 was correctly listed on PCT Publication No. WO

2007/042492, and on the Declaration/Power of Attorney filed on July 7, 2010.

The specification has been amended to reflect the issued status of the parent

application. No new matter has been added to the specification. In view of the

allowance of claims 31-46, which have not been amended with this paper, it is

respectfully submitted that claims 31-46 are still in condition for allowance. The

Examiner is requested to issue a Response to Rule 312 Communication (PTO—271) as

soon as possible.

If for any reason the Examiner finds the proposed amendments not in condition

for entry or if further changes are deemed necessary, the Examiner is requested to call

the undersigned attorney at the Los Angeles, California, telephone number (213) 623-

2221.

Respectfully Submitted,

LEE, HONG, DEGERMAN, KANG & WAIMEY

Date: May 3, 2012 By: /Ali Atefil
Ali Atefi

Registration No. 63,960

Attorney for App|icant(s)
Customer No. 035884

Docket No. 2101-3596
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Electronic Acknowledgement Receipt

12700958

Confirmation Number:

Title of Invention: METHOD OF TRANSMITTING DATA IN A MOBILE COMMUNICATION SYSTEM

First Named Inventor/Applicant Name: Yeong Hyeon Kwon

Customer Number: 35884

Filer Authorized By: Ali. Atefi

Attorney Docket Number: 2101-3596

Filing Date: 07-JUL-2010

Time Stamp: 19:13:05

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

Payment information:

Document Document Description File Size(Bytes)/ Multi Pages
Number Message Digest Part /.zip (if appl.)

2101-3596-312Amendment.pd ‘ 3Z(07c3cS627ll 73b08dl939fl6l909c084e
80:3
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Multipart Description/PDF files in .zip description

Document Description

Amendment after Notice of Allowance (Rule 312)

Specification

Applicant Arguments/Remarks Made in an Amendment

Warnings:

Information:

Total Files Size (in bytes)

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
lfa 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
lfa 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/D0lE0l903 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

lfa 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/R0/105) 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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DOG code: IDS PTOlSBi0Ba (01-10). . . . I A df th h 0713112012. OMB D651-0031

Doc description: Information Disclosure Statement (IDS) Filed U_S_ Patent and Tragzggfk 0':E::°U_§"E)gEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 12303947

Filing Date 2010-07-07
INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

(Not for submission under 37 CFR 1.99)

First Named Inventor Yeong Hyeon Kwon

An Unit | 2473
Examiner Name KHAJURIA, SHRIPAL K

Attorney Docket Number |2101—3596

U .S.PATENTS Rem°Ve

Pages,Co|umns,Lines where
Relevant Passages or Relevant

Figures Appear

Examiner Kind Name of Patentee or Applicant
|nitia|* Patent Number Codel issue Date of cited Document

If you wish to add additional U.S. Patent citation information please click the Add button. Add

U.5.PATENT APPLICATION PUBLICATIONS Remove

Pages,Co|umns,Lines where

Relevant Passages or Relevant
Figures Appear

Examiner Publication Kind Publication Name of Patentee or Applicant
|nitia|* Number Code1 Date of cited Document

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

FOREIGN PATENT DOCUMENTS Rem°Ve

. . . . . Name of Patentee or Pages’C°|umnS’LineS
Examiner Foreign Document Country Kind Publication where Relevant
|nitia|* Number3 Code2 i Code4 Date Applicant of cited Passages or RelevantDocument .

Figures Appear

MITSUBISHI ELECTRIC

2000102067 2000-04-07 CORP

2001268051 2001-09-28 NIT DOCOMO INC

2003179576 2003-06-27 SONY CORP

EFS Web 2.1.17
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Application Number 12303947

Filing Date 2010-07-07
INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

(Not for submission under 37 CFR 1.99)

First Named Inventor Yeong Hyeon Kwon

Art Unit | 2473
Examiner Name KHAJURIA, SHRIPAL K

Attorney Docket Number |2101—3596

2005l055527 2005-06-16 QUALCOMM INC

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

NON-PATENT LITERATURE DOCUMENTS REMOVE

Include name of the author (in CAPITAL LETTERS}, title of the article (when appropriate), title of the item

(book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s), volume-issue number(s),
publisher, city and/or country where published.

Examiner
|nitia|s*

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

EXAMINER SIGNATURE

Examiner Signature /ghrgpal Khajurga,’ Date Considered 04/'24/2012

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

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind ofdocument by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i
English language translation is attached.

EFS Web 2.1.17
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Application Number 12303947

Filing Date 2010-07-07
INFORMATION DISCLOSURE

First Named Inventor Yeong Hyeon Kwon
STATEMENT BY APPLICANT

_ _ Art Unit | 2473(Not for submission under 37 CFR 1.99)
Examiner Name KHAJURIA, SHRIPAL K

Attorney Docket Number | 2101-3596

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate se|ection(s):

That each item of information contained in the information disclosure statement was first cited in any communication

|:I from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

That no item of information contained in the information disclosure statement was cited in a communication from a

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

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

See attached certification statement.

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE

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

form of the signature.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR

1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you

require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

EFS Web 2.1.17
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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 the Freedom of Information Act requires disclosure of these record s.

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

court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

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

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 inspections or an issued patent.

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

enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

EFS Web 2.1.17
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DOC code: IDS PTOlSBl08a (01-10). . . . . A df th h 07/31/2012. OMB 0651-0031

Doc description: Information Disclosure Statement (IDS) Filed U_S_ Patent and Tragzggfk Oc;;:(:.eUl:lE,%EPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 12303947

Filing Date 2010-07-07

INFORMATION DISCLOSURE First Named Inventor Yeong Hyeon Kwon
STATEMENT BY APPLICANT An Unit
(Not for submission under 37 CFR 1.99)

KHAJURIA, SHRIPAL K
Attorney Docket Number 2101-3596

U.S.PATENTS

Pages,Co|umns,Lines where

Relevant Passages or Relevant
Figures Appear

E>_<amjner ' Patent Number ' Issue Date Name of Patentee or ApplicantInitial of cited Document

If you wish to add additional U.S. Patent citation information please click the Add button. Add

U.S.PATENT APPLICATION PUBLICATIONS Remove

Pages,Co|umns,Lines where
Relevant Passages or Relevant
Figures Appear

Examiner Publication Kind Publication Name of Patentee or Applicant
|nitia|* Number Code1 Date of cited Document

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

FOREIGN PATENT DOCUMENTS Rem°Ve

. . . . . . Name of Patentee or PageS’C°|umnS'LineS
Examiner Foreign Document Publication where Relevant
|nitia|* Number3 Date Applicant of cited Passages or RelevantDocument .

Figures Appear

MITSUBISHI ELECTRIC

2000102067 2000-04-07 CORP

2001268051 2001-09-28 NT|' DOCOMO INC

2003179576 2003-06-27 SONY CORP

EFS Web 2.1.17
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Application Number 12303947

Filing Date 2010-07-07
INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
First Named Inventor Yeong Hyeon Kwon

Art Unit
(Not for submission under 37 CFR1.99)

Examiner Name | KHAJURIA, SHRIPAL K
Attorney Docket Number 2101-3596

2005l055527 2005-06-16 QUALCOMM INC

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

NON-PATENT LITERATURE DOCUMENTS Rem°V€

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s),
publisher, city and/or country where published.

Examiner Cite

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

EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAM|NER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a

citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
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ZTE 1002-0033

Application Number 12303947

Filing Date 2010-07-07
INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

(Not for submission under 37 CFR1.99)

First Named Inventor Yeong Hyeon Kwon

Art Unit

Examiner Name | KHAJURIA, SHRIPAL K
Attorney Docket Number 2101-3596

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate se|ection(s):

That each item of information contained in the information disclosure statement was first cited in any communication

D from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

That no item of information contained in the information disclosure statement was cited in a communication from a

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

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

See attached certification statement.

2 The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE

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

Signature lDavid Majdalil Date (YYYY—MM—DD) 2012-04-18

Name/Print David Majdali Registration Number

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR

1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you

require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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ZTE 1002-0034

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 the Freedom of Information Act requires disclosure of these record s.

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

court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

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

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

enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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ZTE 1002-0035

Electronic Patent Application Fee Transmittal

Filing Date: 07-Jul-2010

Title of Invention: METHOD OF TRANSMITTING DATA IN A MOBILE COMMUNICATION SYSTEM

First Named Inventor/Applicant Name: Yeong Hyeon Kwon

Filer: David Gerard Majdali/Neeti Rajput

Attorney Docket Number: 2101-3596

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

Sub-Total in

USD($)

Basic Filing:

Claims:

Description Fee Code Quantity

Miscellaneous-Filing:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-lssuance:

Extension-of-Time:



ZTE 1002-0036

Sub-Total in

Description USD($)

Miscellaneous:

Submission— Information Disclosure Stmt

Total in USD ($)



ZTE 1002-0037

Electronic Acknowledgement Receipt

12576106

Confirmation Number:

Title of Invention: METHOD OF TRANSMITTING DATA IN A MOBILE COMMUNICATION SYSTEM

First Named Inventor/Applicant Name: Yeong Hyeon Kwon

Customer Number: 35884

Filer Authorized By: David Gerard Majdali

Attorney Docket Number: 2101-3596

Filing Date: 07-JUL-2010

Time Stamp: 21:20:17

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

Payment information:

Submitted with Payment yes

PaymentType Deposit Account

Payment was successfully received in RAM $180

Deposit Account 502290

Authorizeduser —
The Director ofthe USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

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



ZTE 1002-0038

Document Document Description File Size(Bytes)/ Multi Pages
Number Message Digest Part l.zip (ifappI.)

612340

I)‘)523ac1cc3(S2a35848c04c21816f51cr:2
d331 1

Information Disclosure Statement (IDS)

Form (SE08) 2101-3596_41812_IDSform.pdf

Warnings:

A U.S. Patent Number Citation ora U.S. Publication Number Citation is required in the Information Disclosure Statement (IDS) form for
autoloading of data into USPTO systems. You may remove the form to add the required data in order to correct the Informational Message if
you are citing U.S. References. Ifyou chose not to include U.S. References, the image ofthe form will be processed and be made available
within the Image File Wrapper (IFW) system. However, no data will be extracted from this form. Any additional data such as Foreign Patent
Documents or Non Patent Literature will be manually reviewed and keyed into USPTO systems.

773765

Foreign Reference JP2000-102067.pdf 2U9f/19Cdc8U'l 1 eflibibf/b9U1(('| U5d5llJd
f036

1963524

Foreign Reference JP2001—268051.pdf rI7h0Pffi7f7P495FI'va71rlrlh75fl195hrl45rl(9
4bcc9

Information:

1870793

Foreign Reference JP2003-179576.pdf 5177Z502832L3IJ251I.11d808d95(1101ILI69
aceaali

Warnings:

Information:

6926599

Foreign Reference WO2005-O55527.pdf 9052(eb9b6(e3d8a50d2838b330:f1Zdaaf
bc7a3

Warnings:

Information:

30788

f31749793a85n3c27a2195abS7425522573
da-1:34

Information:

Fee Worksheet (SBO6) fee-info.pdf

Warnings:



ZTE 1002-0039

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

lfa 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

lfa 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/DOIEOI903 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
lfa 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 ofthe International Filing Date (Form PCT/R0/105) 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.



ZTE 1002-0040

UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTNIENT OF CONHVIERCE
United States Patent and Trademark Office
Addicss: COIVINIISSIONER FOR PATENTS

P.O. Box 1450
Alexandiia. Virginia 223 13 1430www.uspto.goV

NOTICE OF ALLOWANCE AND FEE(S) DUE

EXAIVIINER
35884 7590 03/06/2012

LEE, HONG, DEGERMAN, KANG & WAIMEY KHAIURIA.SP IPAT K
660 S. FIGUEROA STREET
Suite ART UNIT PAPER NUMBER

LOS ANGELES, CA 90017 3478

DATE MAILED: 03/06/2012

APPLICATION NO. FILING DATE FIRST NAIVIED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

12/303,947 O7/07/2010 2101-3596 1730
TITLE OF INVENTION: METHOD OF TRANSMITTING DATA IN A MOBILE COl\«fl\/[UNICATION SYS "FEM

Yeong Hyeon Kwon

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLIC ATION FEE DUE PREV. PA'D ISSITE FEE TOTAL FEE(S) DUE DATE DUE

N0 $300 $0 $2040nonprovisional $1740 06/06/2012

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOVVED FOR ISSUANCE AS A PATENT.
PROSECUTION ON TIIE MERITS IS CLOSED. TIIIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGIITS.
THIS APPLICATION IS SUBJECT TO WITHDRAVVAL 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 FORIVI
VVILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current
SMALL ENTITY status:

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

B. If the status above is to be removed, check box 5b on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required)
and twice the amount of the ISSUE FEE shown above, or

If the SMALL ENTITY is shown as NO:

A. Pay TOTAL FEE(S) DUE shown above, or

B. If applicant claimed SMALL ENTITY status before, or is now
claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
Transmittal and pay the PUBLICATION FEE (if required) and 1/2
the ISSUE FEE shown above.

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

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

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

Page 1 of 3
PTOL-85 (Rev. 02/11)



ZTE 1002-0041

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 @ (571)-273-2885

INS'1'l{UC'1'IONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
ap ropriate. All further correspondence including the Patent. advance orders and notification of maintenance fees will be mailed to the current correspondence address as
in icated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" formaintenance fee notifications.

CURRENT CORRESPONDENCEADDRESS(N0te:UseB10C1< lforanychanseofaddress) Note: A certificate of mailin can only be used for domestic mailings of the
Fee(s) Transmittal. This certi icate cannot be used for any other accompanying

papers. Each additional paper, such as an assignment or formal drawing, must
'1ave its own certificate of mailin or transmission.

35884 7590 03/06/2012 g
LEE, HONG, DEGERMAN, KANG & WAIMEY Certificate of Mailing or Transmission

I hereby certify that this Fee(s) Transmittal is being deposited with the Lnited
660 S- FIGUEROA STREET States Postal Service with sufficient postage for first class mail in an envelopeSuite 2300 addressed to the Mail Stop ISSUE FEE address above, or being facsimile

LOS CA 90017 transmitted to the USPTO (571) 273-2885, on the date indicated below.
(Depositofs name)

(S1gnatule)

(Date)

APPLICATION NO. FILING DATE FIRST NAIVIED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

12/303,947 07/07/2010 Yeong Hyeoii Kwoii 2101-3596 1730
TITLE OF INVENTION: METHOD OF TRANSMITTING DATA IN A MOBILE CO1\«II\/[UNICATION SYS TFVI

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSITE FEE TOTAL FEE(_'S) DUE DATE DUE

N0 $0nonprovisional $ 1740 $300 06/06/2012

EXAMINER ART UNIT CLASS-SUB CLASS

KI-IAJ URIA, SI-IRIPAL K 2478 370—328000

1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page. list
CF 1 1.363). ~ . .(1) the names of up to 3 registered patent attorneys

3 Chan e of correspondence address (or Change of Correspondence or agents OR, alternatively,
Addrfis Orm PTO/SB/122) auachcd‘ (2) the name of a single firm (having as a member a
:1 "Fee Address" indication (or "Fee Address" Indication form registered attorney Or agent) and the names 0f “P t_0
>TO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer Zregislered patent attorney: or agents. If no name Is
Number is required_ listed, no name will be printed.

3. ASSIGNE3 NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

DLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.
(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

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

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
:1 Issue Fee 3 A check is enclosed.

3 Publication Fee (No small entity discount permitted) :1 Payment by credit card. Form PTO-2038 is attached.
3 Advance Order _ # of Copies :IThe Director is hereby authorized to charge the required fee(s), any deficiency, or credit any \overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)

3 a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. :l 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 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 re uired 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. I22 and 37 CFR 1.14. T is collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will vary de endin upon the individual case. Any comments on the amount of time you require to complete
this form and/or su gestions for reducing this burden, should be sent to the C ief In ormation Officer, U.S. Patent and Trademark Office, US. Department of Commerce. P.O.
Box 1450, Alexan ria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORVIS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 223 13- 1450.
Under the Paperwork Reduction Act of 199.5, no persons are required to respond to a collection ofinformation unless it displays a valid OMB control number.

PTOI.—85 (Rev. 02/1 1) Approved for use through 08/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COVIMERCE



ZTE 1002-0042

UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Addlcbbi COMMISSIONER FOR PATENTS

P.0. Box 1450
Alexandria Virginia 22313-1430wWw.uspto.goV

APPLICATION NO. FILING DATE FIRST NAIVIED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

1 7 3 012/303,947 07/07/2010 Yeong Hyeon Kwon 2101-3596

EXAIVIINER
35884 7590 03/06/2012

LEE, HONG, DEGERMAN, KANG & WAIMEY KHAIURIA,SP IPAT K
660 S. FIGUEROA STREET
Suite ART UNIT PAPER NUMBER

LOS ANGELES, CA 90017 3478

DATE MAILED: 03/O6/2012

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 5 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 5 day(s).

If :1 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://pairuspto.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.

Page 3 of 3
PTOL-85 (Rev. 02/11)



ZTE 1002-0043

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(0)).

. A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designec, 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 fro111 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.



ZTE 1002-0044

Application No. App|icant(s)

, , _ 12/303,947 KWON ET AL.
Notice of Allowability Examiner

SHRIPAL KHAJURIA

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed). a Notice of Allowance (PTOL—85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF 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 the amendment filed on 12/16/11.

2. [I 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 c|aim(s) is/are 31-46 (Renumbered 1-16).

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

a) X All b) I:I Some* c) I] None of the:

1. E Certified copies of the priority documents have been received.

2. El Certified copies of the priority documents have been received in Application No.

; the restriction

3. El Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

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

(a) El including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached

1) El hereto or 2) I:I to Paper No./Mail Date

(b) E] 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 from (not the back) of
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Customer No. 035884 Attorney Docket No. 2101-3596

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of:

Yeong Hyeon KWON et al. Art Unit: 2478

Serial No.: 12/303,947 Examiner: Khajuria, Shripal K.

Filed: July 7, 2010 Conf. No. 1730

For: METHOD OF TRANSMITTING DATA IN A

MOBILE COMMUNICATION SYSTEM

AMENDMENT

Mail Stop Amendment
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

In response to the Office Action dated September 16, 2011, for which the Examiner set a

three-month period for response, Applicant provides the following.
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AMENDMENT TO THE SPECIFICATION

Please insert the following paragraph on page l of the Specification, after the title of the

invention and before the section titled TECHNICAL FIELD, with the following heading and

paragraph:

CROSS-REFERENCE TO RELATED APPLICATIONS

This application is the National Stage filing under 35 U.S.C. § 371 of International

Application No. PCT/KR07/02784, filed on January 8, 2007, which claims the benefit and right

of priority to Korean Application Nos. 10-2006-0052167, filed on June 9, 2006 and 10-2006-

0057488, filed on June 26, 2006.

Attorney Docket No. 2101-3 596
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AMENDMENTS TO THE CLAIMS

Please amend the claims as follows:

1-30. (Canceled)

31. (Currently Amended) A method of transmitting a preamble sequence in a mobile

communication system, the method comprising:

identicalteapafiefarearendefsaidspecificsequeneefand

reeatin as ecific se uence havin alen th L Ntirnes to enerateaconsecutive

sequence having a length 1 3 *L );

generating said preamble seguence by concatenating a single cyclic prefix 1CP) to a front

end of said consecutive sequence; and

transmitting on a random access channel said prcamblc scqucncc to a receiving sidc—en—a

 .

32. (Currently Amended) The method of claim 31, further comprising generating said

specific sequence from a Constant Amplitude Zero Auto Correlation (CAZAC) 

&np sequence.

33. (Currently Amended) The method of claim 32, further comprising applying a cyclic

shift to said specific sequence generated from said CAZAC seguence.

34. (Currently Amended) The method of claim 33, wherein a value of said applied cyclic

shift is determined as an integer valuemultiple of a predetermined circular shift unit.

35. (Previously Presented) The method of claim 33, wherein a value of said applied

cyclic shift is used as additional information.

36. (Previously Presented) The method of claim 33, wherein applying said cyclic shift

comprises multiplying said specific sequence by an exponential sequence.

Attorney Docket No. 2101-3 596



ZTE 1002-0073

37. (Currently Amended) The method of claim 31, further comprising generating said

specific sequence by combining at least two code sequences mapped with at least one

informationbit .

38. (Currently Amended) A transmitter for transmitting a preamble sequence in a mobile

communication system, the transmitter comprising:

a preamble generation unit configured to generate said preamble seg uence by repeating a

specific seguence, having a length {L}, N times to generate a consecutive seguence having a

len th *L and concatenatin a sin le c clic refix CP to a front end of said consecutive

SCg11€1’1CC,'

 HwRmefix@P}mafiem%defwM 

cyclicprefiasbeingidenticalto

 atransmission unit configured to transmit, on a random access

channel, said preamble sequence to a receivingside .

39. (Currently Amended) The transmitter of claim 38, whereins 

 saidpreamble generation unit is further configured to generate said specific

sequence from a Constant Amplitude Zero Auto Correlation gCAZAC) 

1Zere—Au4ee—Ger=re1-atien) sequence.

40. (Currently Amended) The transmitter of claim 39, wherein said preamble generation

gconfiguredto apply a cyclic shift to

said specific sequence generated from said CAZAC seguence.

41. (Currently Amended) The transmitter of claim 40, wherein a value of said applied

cyclic shift is determined as an integer value—multiple of a predetermined circular shift unit.

42. (Currently Amended) The transmitter of—el-aim%9 claim 40, wherein a value of said

applied cyclic shift is used as additional information.

Attorney Docket No. 2101-3 596
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43. (Currently Amended) The transmitter ofelaimfifi) claim 40, wherein said preamble

generation unit isfurther configured to apply aeyelie

said cyclic shift by multiplying said specific sequence by an exponential sequence.

44. (Currently Amcndcd) The transmitter of claim 38, wherein said preamble gcncration

is further configured to generate said specific

sequence by combining at least two code sequences mapped with at least one information bit;

 .

45. (New) The method of claim 31, wherein:

said consecutive scqucncc comprises at least a first sequence, a second sequence, and an

N—th sequence; and

said CP is identical to a rear part of said N —th sequence.

46. (New) The transmitter of claim 38, wherein:

said consecutive sequence comprises at least a first sequence, a second sequence, and an

N—th sequence; and

said CP is identical to a rear part of said N—th sequence.

Attorney Docket No. 2101-3 596
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REMARKS

Claims 3l-46 are pending in the application. Claims 3l—34 and 37-44 are currently

amended. Claims 45 and 46 are newly submitted. No new matter has been added as the

amendments and newly submitted claims have support in the specification as originally filed. It

is submitted that the application, as amended, is in condition for allowance. Reconsideration is

respectfully requested.

Applicant notes with appreciation the Examiner’s acknowledgement of Applicant’s claim

for foreign priority under 35 USC 1l9(a)-(d) and that all certified copies of the priority

documents have been received.

Claims 31-44 are rejected under 35 U.S.C. lO2(b) as being anticipated by Jung et al. (US

2006/0153282). Applicant respectfully traverses these rejections, and requests reconsideration

and allowance of the pending claims in view of the following arguments.

As amended, independent claim 31 recites repeating a specific sequence, having a length

(L), N times to generate a consecutive sequence having a length (N*L) and generating said

preamble sequence by concatenating a single cyclic prefix (CP) to a front end of said consecutive

SCq1l€1’1C€.

Page 2 of the Office Action states that paragraphs 0064 and 0068 of Jung disclose

generating said preamble sequence by repeating a specific sequence at least one time and

concatenating a cyclic prefix (CP) to a front end of said repeated sequence. Applicant provides

the following remarks.

A review of cited paragraph 0064 of Jung reveals that Jung arguably discloses repeatedly

transmitting a second preamble sequence. Furthermore, cited paragraph 0064 of Jung discloses

that a combination of second prcamblc sequences is transmitted through, for cxamplc, odd and

even frames. Accordingly, Jung discloses that the second preamble sequence is repeated through

separate frames, such as, odd and even frames (Jung, paragraph 0064). Applicant submits that

repeating a preamble via separate frames, each of which including an individual cyclic prefix

and first preamble sequences, is patentably distinguishable from repeating a specific sequence,

having a length (L), N times to generate a consecutive sequence having a length (N*L), as

Attorney Docket No. 2101-3 596
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recited in independent claim 31. More specifically, since the second preamble sequence of Jung

is repeated in different frames, the second preamble sequence of Jung is not a consecutive

sequence as required by independent claim 31. Therefore, since Jung fails to disclose generating

a consecutive sequence by repeating a specific sequence, Jung cannot teach or suggest “repeating

a specific scqucncc, having a length (L), N times to generate a consecutive scqucncc having a

length G\1 *L),” as recited in independent claim 31.

Furthermore, cited paragraph 0068 of Jung discloses that “the guard interval signal is

inserted using a cyclic prcfix scheme in which the last prcdctcrmincd samples of a time domain

OFDM symbol are copied and inserted into an effective OFDM symbol or a cyclic postfix

scheme in which the first predetermined samples of a time domain OFDM symbol are copied

and inserted into an effective OFDM symbol.”

A review of cited paragraph 0068 of Jung reveals that an OFDM symbol or a cyclic

postfix scheme are copied and inserted into an effective OFDM symbol. Similar to the arguments

presented above with regard to cited paragraph 0064 of Jung, Applicant submits that although

paragraph 0068 of Jung arguably discloses copying and inserting OFDM symbols into an

effective OFDM symbol, paragraph 068 of Jung fails to disclose generating a consecutive

sequence by repeating a specific sequence, as required by independent claim 31.

Furthermore, Applicant has reviewed Jung and has found no discussion with regard to

“generating said preamble sequence by concatenating a single cyclic prefix to a front end of said

consecutive sequence,” as recited in independent claim 31. Rather, a review of FIG. 2 of Jung

rcvcals that a preamble sequence of Jung may include more than one cyclic prcfix. Thcrcforc,

Applicant submits that Jung cannot teach or suggest generating said preamble sequence by

concatenating a single cyclic prefix (CP) to a front end of said consecutive sequence, as recited

in independent claim 3 1.

To assist the Examiner in understanding the Applicant’s position with regard to Jung,

Applicant provides below relevant portions of FIG. 2 of Jung, which has been annotated in

accordance with Applicant’s position.

Attorney Docket No. 2101-3 596



ZTE 1002-0077

The preamble sequence is repeated between frames and is not

consecutive \\
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As illustrated in annotated FIG. 2 of Jung, the preamble sequences do not form a

consecutive sequence, rather, the preamble sequences are repeated in different frames. For

example, the preamble sequence #2 is split between two frames, and therefore, since the

preamble sequence #2 is split between two frames, the preamble sequence #2 is not a

consecutive sequence. Accordingly, as previously discussed, Jung cannot teach or suggest

“repeating a specific sequence, having a length (L), N times to generate a consecutive sequence

having a length (N*L),” as recited in independent claim 31.

Furthermore, as illustrated in annotated FIG. 2, each of the frames, even and odd, has its

own CP. Therefore, since each frame has its own CP, the preamble sequences of Jung are not

concatenated with a single CP to a front end of the consecutive sequence, as required in

independent claim 31. In other words, each preamble sequence of Jung has its own CP, as

opposed to a single CP concatenated to a front end of the consecutive sequence to generate a

preamble symbol. Therefore, as previously discussed, since Jung does not disclose concatenating

a single CF to a front end of the consecutive sequence to generate a preamble symbol, Jung

cannot teach or suggest “generating said preamble sequence by concatenating a single cyclic

prefix (CP) to a front end of said consecutive sequence,” as recited in independent claim 31.

Furthennore, FIG. 2 of Jung arguably illustrates a consecutive “preamble sequence #1.”

However, Applicant submits that the consecutive “preamble sequence #1 ,” as illustrated in FIG.

2 of Jung is entirely different from the “consecutive sequence” required in independent claim 31.

Attorney Docket No. 2101-3 596
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Specifically, paragraph 0041 of Jung discloses that “the preamble sequence transmitted through

the first transmit antenna is referred to as the first preamble sequence (Preamble Sequence #1).”

Additionally, paragraphs 0046-0051 of Jung disclose that the first preamble sequence is divided

into subsequences and the generated subsequences are transmitted through the first antenna.

Accordingly, Applicant submits that in view of paragraphs 0041 and 0046-0051 of Jung, the

“preamble sequence #1” of FIG. 2 of Jung is a consecutive sequence of subsequences of the first

preamble sequence. 1n other words, Jung does not repeat the first preamble sequence in order to

create a consecutive sequence, and therefore, the consecutive “preamble sequence #1” illustrated

in FIG. 2 of Jung, is patentably distinguishable from the “consecutive sequence” of independent

claim 31. Thus, notwithstanding the arguments presented above, Applicant submits that Jung

cannot tcach or suggest “rcpcating a specific scqucncc, having a length (L), N times to generate a

consecutive sequence having a length (N*L),” as recited in independent claim 31.

Applicant has demonstrated above that Jung fails to teach or suggest various elements

recited in independent claim 31, and therefore, indcpcndcnt claim 31 is allowable over the cited

reference. Additionally, independent claim 38 recites elements similar to those recited in

independent claim 31 and is allowable for reasons similar to those presented with regard to

independent claims 31. Finally, claims 32-37 and 39-44 are allowable at least by virtue of their

dependence on an allowable base claim.

Finally, although not formally rejected, newly submitted claims 45 and 46 are allowable

at least by virtue of their dependence on an allowable base claim.
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CONCLUSION

In light of the aboVe remarks, Applicant submits that the present Amendment places all

claims of the present application in condition for allowance. Reconsideration of the application is

requested.

If for any reason the Examiner finds the application other than in condition for allowance,

the Examiner is requested to call the undersigned attorney at the Los Angeles, California,

telephone number (213) 623—222l to discuss the steps necessary for placing the application in

condition for allowance. Please charge any additional fees and credit any overpayment to

Deposit Account No. 502290.

Respectfully submitted,

Lee, Hong, Degerman, Kang & Waimey

Date: December 16, 2011 By: /Puya Partow—NaVid/

Puya Partow-Navid

Registration No. 5 9,65 7

Customer No. 035884 Attorney for Applicant(s)

Attorney Docket No. 2101-3 596
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Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

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

12)|:| The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

13)X| Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119( )—(d) or (f).

b)I:l Some * c)|:| None of:

Certified copies of the priority documents have been received.

Certified copies of the priority documents have been received in Application No._

Copies of the certified copies of the priority documents have been received in this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

* See the attached detailed Office action for a list of the certified copies not received.

Attach ment(s)

1) E Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)
2) D Notice of Draftsperson‘s Patent Drawing Review (PTO-948) Paper N°(5)/Ma” D319j
3) E Information Disclosure Statement(s) (PTO/SB/08) 5) I:I N°IICe 0f I”f°"T1aI Patent APPIICEIIOW

Paper No(s)/Mail Date 7/1Z/09. 6) D Other: .
U.S. Patent and Trademark Office

PTOL-326 (Rev. 03-11) Office Action Summary Part of Paper No./Mail Date 20110906
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DETAILED ACTION

Claim Rejections - 35 USC § 102

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:

2.

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
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.

Claims 31-44 are rejected under 35 U.S.C. 102(b) as being anticiapted by Jung

et al us (20060153282).

a. Regarding claim 1, Jung et al teaches a method of transmitting a

preamble sequence in a mobile communication system (see paragraph [OOO3],

the preamble is transmitted), the method comprising: generating said preamble

sequence by repeating a specific sequence at least one time and concatenating

a cyclic prefix (GP) to a front end of said repeated sequence (see paragraphs

[0064] and [OO68], the first or last part of the OFDM symbol is copied and

repeatedly placed), said CP being identical to a part of a rear end of said specific

sequence (see paragraph [OO68], the OFDM symbol is copied); and transmitting

said preamble sequence to a receiving side on a random access channel (see

paragraph [O069], the preamble is transmitted in every frame).
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b. Regarding claim 32, Jung et al teaches further comprising generating said

specific sequence from a CAZAC (Constant Amplitude Zero Auto Correlation)

sequence (see paragraph [OO45]).

c. Regarding claim 33, Jung et al teaches further comprising applying a

cyclic shift to said specific sequence generated from said CAZAC (see paragraph

[0048]).

d. Regarding claim 34, Jung et al teaches wherein a value of said applied

cyclic shift is determined as an integer value of a predetermined circular shift unit

(see paragraph [O048]).

e. Regarding claim 35, Jung et al teaches wherein a value of said applied

cyclic shift is used as additional information (see paragraph [OO68]).

f. Regarding claim 36, Jung et al teaches wherein applying said cyclic shift

comprises multiplying said specific sequence by an exponential sequence (see

paragraph [0048] and equation 1).

g. Regarding claim 37, Jung et al teaches further comprising generating said

specific sequence by combining at least two code sequences mapped with at

least one information bit, respectively (see paragraph [O043]).

h. Regarding claim 38, Jung et al teaches a transmitter for transmitting a

preamble sequence in a mobile communication system (see paragraph [O025], a

method of transmitting a preamble from a transmitter is disclosed), the

transmitter comprising: means for generating said preamble sequence by

repeating a specific sequence at least one time and concatenating a cyclic prefix
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(CP) to a front end of said repeated sequence (see paragraphs [0064] and

[0068], the first or last part of the OFDM symbol is copied and repeatedly

placed), said cyclic prefix being identical to a rear end of said specific sequence

(see paragraph [0068], the OFDM symbol is copied); and means for transmitting

said preamble sequence to a receiving side on a random access channel (see

paragraph [0069], the preamble is transmitted in every frame).

i. Regarding claim 39, Jung et al teaches wherein said means for generating

said preamble are configured to generate said specific sequence from a CAZAC

(Constant Amplitude Zero Auto Correlation) sequence (see paragraph [0045]).

j. Regarding claim 40, Jung et al teaches wherein said means for generating

said preamble are configured to apply a cyclic shift to said specific sequence

generated from said CAZAC (see paragraph [0048]).

k. Regarding claim 41, Jung et al teaches wherein a value of said applied

cyclic shift is determined as an integer value of a predetermined circular shift unit

(see paragraph [OO48]).

l. Regarding claim 42, Jung et al teaches wherein a value of said applied

cyclic shift is used as additional information (see paragraph [0068]).

m. Regarding claim 43, Jung et al teaches wherein said means for generating

said preamble are configured to apply a cyclic shift by multiplying said specific

sequence by an exponential sequence(see paragraph [0048] and equation 1).

n. Regarding claim 44, Jung et al teaches wherein said means for generating

said preamble are configured to generate said specific sequence by combining at
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least two code sequences mapped with at least one information bit, respectively

(see paragraph [O043]).

Conclusion

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to SHRIPAL KHAJURIA whose telephone number is

(571)270-5662. The examiner can normally be reached on Monday — Friday, 10:00AM-

6:30PM EST.

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

supervisor, Jeffrey Pwu can be reached on (571)272-6798. 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 (to||—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.
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/Jeffrey Pwul

Supervisory Patent Examiner, Art Unit 2478
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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
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FORM PCT/DO/EO/903 (371 Acceptance Notice)
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U\'T'I‘F'.T‘I STATES T)F'.PAR'I'\IF'.\I'I‘ OF (‘,Ol\’|'lVIF‘.R(“,Fl
United States Patent and Trademark Office
Address. CO1\/ll\/lTSST0\TFIfi‘, FOR PATENTSP O Box 1 4 50

Alexandria, Yngriia Z2313-1450Vvvrwuspto gov

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS

14 212/303,947 07/07/2010 1632 1110 2101-3596
CONFIRMATION NO. 1730

35884 FILING RECEIPT

LEE, HONG, DEGERMAN, KANG & WAIMEY

660s.HGUEROASTREET IWWWWWMQMHHHMIIW
Suite 0000000430

LOS ANGELES, CA 90017

HWWWWWMW6020

Date Mailed: 08/16/2010

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the

application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit

any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

App|icant(s)
Yeong Hyeon Kwon, Gyeonggi-do, KOREA, REPUBLIC OF;

Seung Hee Han, Gyeonggi-do, KOREA, REPUBLIC OF;
Hyun Hwa Park, Gyeonggi-do, KOREA, REPUBLIC OF;
Dong Cheol Kim, Gyeonggi-do, KOREA, REPUBLIC OF;
Hyun Woo Lee, Gyeonggi-do, KOREA, REPUBLIC OF;
Min Seok Noh, Gyeonggi-do, KOREA, REPUBLIC OF;

Power of Attorney: The patent practitioners associated with Customer Number 35884

Domestic Priority data as claimed by applicant
This application is a 371 of PCT/KR07/02784 06/08/2007

Foreign Applications
REPUBLIC OF KOREA 10—2006—0052167 06/09/2006
REPUBLIC OF KOREA 10-20063-0057488 06/26/2006

If Required, Foreign Filing License Granted: 08/11/2010

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

is US 12/303,947

Projected Publication Date: 11/25/2010

Non-Publication Request: No

Early Publication Request: No
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Title

METHOD OF TRANSMITTING DATA IN A MOBILE COMMUNICATION SYSTEM

Preliminary Class

435

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 applicants license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign

patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish

to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes seIf—heIp "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 (I-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING

LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as

page 2 of 3
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless

it is revoked. This license is automatically transferred to any related applioations(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter

as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with

respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and

Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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PATENT DOCKET NO 2101-3596

CUSTOMER NO. 035884

lN THE UNITED STATES PATENT AND TRADEMARK OFHCE

in re application of: l Art Unit: -
Kwon et at.

Serial No: 12/303,947 Examiner: ~

Filed: December 8, 2008
For: METHOD OF TRANSMITTING DATA lN A Confirmation No. 1730

MOBiLE COMMUNlCATlON SYSTEM

TRANSMITTAL OF MISSING PARTS

Mail Stop Missing Parts
Commissioner for Patents

P1 0. Box 1450

Alexandria, VA 223134450

Dear Sir:

in response to the “Notification of Missing Requirements under 35 USS. 371” dated May 7,

2010 for the above—identifiecl application, enclosed herewith is:

1. A signed Declaration and Power of Attorney.

Furthermore, please note that a copy of “Sequence Listing” in compliance to 37 CFR 1.821-

1825 requirements is not applicable to this application since this application does not include any

nucleotide/amino acid sequence. Therefore, applicant is not submitting a copy of the “Sequence

Listing” in computer readable form for the application.

113 To the extent necessary, a petition for an extension of time under 37 C.F.R. 1.136 is

hereby made. Please charge any additional fees due or credit any overpayment in connection with the

filing of this concurrent and future replies, including extension of time fees, to Deposit Account 502290.

Respectfully submitted,

LEE, HONG, DEGEWRMAN, KANG 8: WAlMEYA 2

Date: July 7, 2010 By: /Harry S. Lee/ H
Harry S. Lee

Customer No. 035884 Registration No. 56,814
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PATENT {U.S.A)

AT"TORi\iEY‘S DOCKET NO, 2iOi-3596

DECLARATION

and POWER OF ATTORNEY

ORlGlNAL
El CGNTlNUATlON~lN—PART
E] DlVlSlONAl_

As a below named inventor. l declare that the information given herein is true, that i believe that i am the original, first and
sole inventor (if only one name is listed as 1 below) or an original, first and joint inventor (if plural names are listed below)
of the subject matter which is claimed and for which a patent is sought on the invention entitled:

METHOD OF TRANSMITTING DATA W A MOBILE COMlVlUNlCATlON SYSTEM

the specification of which is attached hereto unless the following box is checked:

{Xi was filed on December 8 2008 as United States Application Number 12/303 947,

My residence, post office address and citizenship are as stated below next to my name i acknowledge my duty to
disclose information, which is material to the patentablllty of this application in accordance with Title 37, Code of Federal
Regulations § 1.56. l hereby state that l have reviewed and understand the contents of the above identified specification,
including the claims, as amended by any amendment referred to above, l hereby claim foreign priority benefits under
Title 35, United States Code, § 119 OR 365(b) of any foreign application(s) for patent or inventors 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 ide“lfle‘d below anyforeign application for patent or inventors certificate, or any PCT international
application having ajfillri _ file‘ before that“oi‘the appjl_ioatibnton_wyh‘ich priority. ls.olaimed_.j. .

iii““"’i5i'2ioR r=oREieN‘APeLicA'rloN(s)

counrav APPUCATION Nurueenyy H “Month Day Year 35 use its
PCT PCT/KRZOOT/002784 June 8, 2007 YES

Korea 10-200643052167 June 9, 2006 YES

wwwwwwM ~ Korea ig;2oo6—oo574aaL 7 __June 25, 2006 was

i hereby claim the benefit under Title 35, United States Code, §i 19 of any United States applicationls) listed below and‘
insofar as the subject matter of each of the claims of this application is not disclosed in the prior United States application
in the manner provided by the first paragraph of Title 35, United States Code § 112, l acknowledge the duty to disclose
material information as defined in Title 37, Code of Federal Regulations, § 1.56 which occurred between the filing date of
the prior application and the national or PCT international filing date of this application.

M(/Xpplication Serial No.) (Filing Date) I ‘ (Status)

POWER OF ATTORNEY: As a named inventor, i hereby appoint the following attorney{s) and/or Agent(s) to prosecute
this application and transact all business in the Patent and Trademark Office connected therewith:

THE ATTORNEYS ASSOCIATED WITH CUSTOMER NO. 035884

DATEEF F-‘lLiNG PREORITY CLNMED UNDER
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SEND Jonathan Y. Kang, Esq.
CORRESPONDENCE LEE, HONG, DEGERMAN, KANG & TELEPHONE NO; (213) 623222‘:
TO: WAIMEY

At the address associated with FAX NO.: (213) 6232211/B601
Customer No. 35884

Name of Inventor if H Residence: CITY 9 STATE orCUTRY ,
Yeong Hyeon KINO Gyeonggi—do Republic of Korea

Maiiing Address CITIZENSHIP

LG Institute, Hogye 1—dong. Dongan-gu, Anyang-si, Gyeonggi-do; 431-080 I Republic of Korea ,
Republic of Korea 3

Name of Inventor Residence: CITY STATE or COUNTRY

Seung Hee HN I I A GyeonggI—do I I Repubfic of Korea I

2 It/Iailing/Xddress 1 CITIZENSHIP
LG Institute, Hogye 1—dong, Dongan—gu, Anyang—sI, Gyeonggi-do, 431~O8O Repubfic of Korea ’
Repubfic of Korea

Name of Inventor A ResIden::e: CIT 7 STATE or COUNTRY

Hyun Hwa PARK GyeonggI—do Repubic of Korea

Mailing Address CITIZENSHIP

‘, LG Institute, Hogye 1—dong, Dongan—gu, Anyang-si, Gyeonggi—do, 431 «O80 Republic of Korea ‘
I uIIc of Korea . . , « — 7 .

1 Name of Inventor Residence: CITY
Dong Cheot KIM Gyeonggmfo Repubfic of Korea

MaIIIng Address CITIZENSHIP :

LG Institute, Hogye 1—dong, Dongan-gu, Anyang-st, Gyeonggi~do, 431-O80 Rpubtéc of Korea
Repubtic of Korea I

 0NW
rHyun Woo LEE Gyeonggi-do Repubfic of Korea

Name of Inventor Residence: CITY

Matting Address

LG Institute, Hogye 1—don, Dongan-gu, Anyang—sI, GyeonggI—do, 43'I—08 A Republic of Korea I
Rpuc of Korea ,

Nae of Inventor _ Residenc: IY STA or COUNTRY
MinSeI<OH I ’ Gyeonggi-do RepubIIcofKorea

‘IAddress % H CITIZENSHIP
G Institute, Hogye 1-,ga—gu, Anyang—si, GyeonggI—d, 4380 I Repubuc of Korea
Repubfic of Korea

I further decIare that aII statements made herein of my own knowIedge are true and that aII statements made on

2/3
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information and belief are beiieved to be true; and further that these statements were made with the knowfedge that wiiiful
fafse statements and the like so made are punishabie by fine or imprisonment, or both. under Section 1001 of Title 18 of
the United States Code, and that such wmfui faise statements may jeopardize the vatédéty of the applicatésn or any patent
issuing thereon.

SIGNATURE OF INVENTOR 1 SIGNATURE OF INVENTOR2 

«4+&«,J»/1:, xx» In“T‘

SIGNATURE OF INVENTOR 3 SIGNATURE OF INVENTOR 4 /\

3 DATE DATE

DATE “job ' DATE (MD\ .

SIGNATURE OF FNVENTOR 5 I’/2,/1/2/L/‘ZZZ? SEGNATURE OF! ENTOR 6DATE

5+‘? [127%%%%%%%%%%%%%%%_,__________j
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PATENT (U.S.A,)

ATTORNEYS DOCKET NO 2101-3596

DECLARATION

and POWER OF ATTORNEY

lg} ORIGINAL
[3 CONTll\lUATlON—iN~PART
El oivisioiirxt

As a below named inventor, l declare that the information given herein is true, that i believe lhatl am the original, first and
sole inventor (if only one name is listed as 1 below) or an original, first and joint inventor (if plural names are listed below)
of the subject matter which is claimed and for which a patent is sought on the invention entitled:

METHOD OF TRANSMITTING DATA IN A MOBILE COMMUMCATION SYSTEM

the specification of which is attached hereto unless the following box is checked:

was filed on December 8 2008 as United States Application Number ‘l2/303,947.

My residence, post office address and citizenship are as stated below next to my name. i acknowledge my duty to
disclose information, which is material to the patentability of this application in accordance with Title 37, Code of Federal
Regulations § 1.56. l hereby state that l have reviewed and understand the contents of the above identified specification,
including the claims, as amended by any amendment referred to above. i hereby claim foreign priority benefits under
Title 35, United States Code, § M9 OR 365(b) of any foreign app|ication(s) for patent or inventors 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 inventors certificate, or any PCT international
application having a filing date before that of the application on which priority is claimed:

PRIOR FOREIGN APPLlCATlON(S)

COUNTRY APPLiCATlON NUMBER Month Day Year 35 USS. 119

PCT PCT/KR2007/002784 June 8, 2007 YES

Korea ‘l0-2006-0052167 June 9, 2006 YES

Korea ,,,i,Q7,2QQ§f90575.8§,,,,. U 4 Ji-me._?6i 2006 YES

i hereby claim the benefit under Title 35, United States Code, §1’i9 of any United States appiication(s) listed below and,
insofar as the subject matter of each of the claims of this application is not disclosed in the prior United States application
in the manner provided by the first paragraph of Title 35, United States Code § 112, l acknowledge the duty to disclose
material information as defined in Title 37, Code of Federal Regulations. § 1.56 which occurred between the filing date of
the prior application and the national or PCT international filing date of this application.

iiiiiiliiifiiiiihg Date)’ml(Application Serial No.3 W K tétatus)

POWER OF ATTORNEY: As a named inventor, l hereby appoint the following attorney(s) and/or Agentis) to prosecute
this application and transact all business in the Patent and Trademark Office connected therewith:

THE ATTORNEYS ASSOCIATED WITH CUSTOMER NO. 035884

DATE OF FlLiNG PRiORlTYi»CLAilvlED UNDER
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SEND
CORRESPONDENCE
TO:

Jonathan Y. Kang, Esq.

WAIMEY
At the address associated with
Customer No. 35884

FAX NO:

LEE, HONG, DEGERMAN, KANG & TELEPHONE NO: (213) 8232221

(213) 823-2211/8601

fa...

Residence: CFTY STATE or COUNTRYName of inventor

Yeong Hyeon KWON Gyeonggi~cio Repubiic of Korea

Mailing Address C|TlZENSHlP E
LG institute, Hogye 1-dong, Dongan—gu, Argrang-si, Gyeonggi-do, 431-080
Republic of Korea

Republic of Korea

i 2

Name of inventor Residence: CITY
9
%STATE or COUNTRY

Seung Hee HAN Gyeonggi—do Republic of Korea

Mailing Address

—---ti

CiTiZENSi-ilP :5

LG institute, Hogye 1-dong, Dongan—gu, Anyang—si, GyeonVg>;rg“i—Vdo, 43i—O80
Republic of Korea

Republic of Korea

Name of inventor 1 Residence: CITY STATE or COUNTRY f

Hyun Hwa PARK,“ ] Gyeojngghdo Republic of Korea

Mailing Address
ClTlZENSHlP

Republic of Korea
LG institute, Hogye 2-3559, Dongan—gu, Gyeonggi—do, 431-080 Republic of Korea

4

T E .. _,

Name oflnventor LResidence: CITY COUNTRY W 7

I Gyeonggi~doDong Cheol Kllvi

i\/laiiing Address

i Republic of Korea

ClTiZENSHiP )

Republic of Korea
LG Institute, Hogye Dongan—gu,7An‘yang—si, Gyeonggi—do,7431;i3[[E‘3i§ Republic of Korea

V: __ _ ,..,,_ L, ,,

Name of inventor Residence: GITY

mm...

,3.V*TF,?f,_9_9WTRY,,,,,

l-lyun Woo LEE I Gyeonggi~do Republic of Korea

Mailing Address V ClTlZENSHlF:'

LG institute, Hogye i—don;VfiE)ongan~’g;_u, Anayang-si, Gyeonggi—di)VV,TV¢iVi5>1—OE734i3 A
Republic of Korea

Republic of Korea

»_R.epubiic of Korea

Name of inventor 1 Residence: STATE or COUNTRY

E Gyeonggi~do Repubiic of Korea
Min Seek NOH

Mailing Address ClTlZENSl_ili:

LG institute, Hooye 1~dong, Dongan—gu, Anyang~si, Gyeonggi—do, 431-580 Republic of Korea @
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I further dectare that an statements made herein of my own kmwtedge are true and that at! statements made on
information and bettef are believed to be true; and further that these statements were made with the knowledge that witifut
fatse statements and the ttke so made are punishabie by fine or imprisonment‘ or both; under Section 1001 of Titte 18 of
the United States Code, and that such wittfut false statements may jeopardize the vatidity of the appttcatton or any patent
issuing thereon.

SIGNATURE OF INVENTGR 1 I ENVENTOR 2

DATE

SKSNATURE OF INVENTOR 4

DATE

E 6€té§:%}é:&+6%{s* SIGNATURE or tN\/ENTOR 5

DATE

i
2

t M
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Electronic Patent Application Fee Transmittal

Title of Invention: METHOD OF TRANSMITTING DATA IN A MOBILE COMMUNICATION SYSTEM

First Named Inventor/Applicant Name: Yeong Hyeon Kwon

Filer: Harry Sung Lee/Maggie Wen

Attorney Docket Number: 2101-3596

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

Sub-Total in

USD($)

Basic Filing:

Claims:

Description Fee Code Quantity

Miscellaneous-Filing:

Oath/decl > 30 months from priority date 1617 I 130 130

Petition:

Patent-AppeaIs-and-Interference:

Post-AlIowance-and-Post-Issuance:

Extension-of-Time:
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Sub-Total in

Description USD($)

Miscellaneous:

Total in USD (S)
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Electronic Acknowledgement Receipt

7971170

Confirmation Number:

Title of Invention: METHOD OF TRANSMITTING DATA IN A MOBILE COMMUNICATION SYSTEM

First Named Inventor/Applicant Name: Yeong Hyeon Kwon

Customer Number: 35884

Filer Authorized By: Harry Sung Lee

Attorney Docket Number: 2101-3596

Time Stamp: 19:13:20

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

Payment information:

Submitted with Payment yes

PaymentType Deposit Account

Payment was successfully received in RAM $130

Deposit Account 502290

Authorizeduser —
The Director ofthe USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. 1.492 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Document Document Description File Size(Bytes)/ Multi Pages
Number Message Digest Part l.zip (ifappl.)

686024

9nS2fcf4a8(6577794:1dd0f689c7561e4cr:
I781:

Multipart Description/PDF files in .zip description

2101 -3596_MP.pdf

Document Description

Applicant Response to Pre-Exam Formalities Notice

Oath or Declaration filed

Warnings:

Fee Worksheet (PTO-875) fee-info.pdf ead1a82488:9d77bfaaa644077Z1bd6I18c '
3213a

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

lfa 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

lfa 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
lfa 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/R0/105) 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 IIVITFIT) STATES T)F'.PAR'I'\fF'.\I'I‘ OF (‘,OI\’|'IVlF‘.R(“,FI
United States Patent and Trademark Office
Address. COI\/II\/IISSI0\IFIfi‘, FOR PATENTSP O Box 1 4 50

Alexandtia, Yngriia Z2313-1450wvi.w.uspto gov

U.S. APPLICATION NUMBER NO. FIRST NAMED APPLICANT ATTY. DOCKET NO.

12/303,947 Yeong Hyeon Kwon 2101-3596

35884
LEE, HONG, DEGERMAN, KANG & WAIMEY PCT/KR07/02784

660 3- FIGUEROA STREET
Suite 2300 06/08/2007 06/09/2006

LOS ANGELES, CA 90017
CONFIRMATION N0. 1730

371 FORMALITIES LETTER

lllllllllllllllllliillllllllillllllmrllllllllllulllllllgllllllll

NOTIFICATION OF MISSING REQUIREMENTS UNDER 35 U.S.C. 371

IN THE UNITED STATES DESIGNATED/ELECTED OFFICE (DO/E0/US)

The following items have been submitted by the applicant or the IB to the United States Patent and Trademark

Office as an Elected Office (37 CFR 1.495):

- Priority Document
- Copy of the International Application filed on 12/08/2008

- Copy of the International Search Report filed on 12/08/2008
- Preliminary Amendments filed on 01/21/2009
- Information Disclosure Statements filed on 07/17/2009
- U.S. Basic National Fees filed on 12/08/2008

The applicant needs to satisfy supplemental fees problems indicated below.

The following items MUST be furnished within the period set forth below in order to complete the requirements for
acceptance under 35 U.S.C. 371:

- Oath or declaration of the inventors, in compliance with 37 CFR 1.497(a) and (b), identifying the application by
the International application number and international filing date.

- To avoid abandonment, a surcharge (for late submission of filing fee, search fee, examination fee or oath or
declaration) as set forth in 37 CFR 1.492(h) of $130 for a non-small entity, must be submitted with the missing
items identified in this letter.

SUMMARY OF FEES DUE:

Total additional fees required for this application is $130 for a Large Entity:
- $130 Surcharge.
- This application clearly fails to comply with the requirements of 37 CFR. 1.821—1.825. Applicant's attention is
directed to the final rulemaking notice published at 55 FR 18230 (May 1, 1990), and 1114 0G 29 (May 15,
1990). If the effective filing date is on or after July 1, 1998, see the final rulemaking notice published at 63 FR

29620 (June 1, 1998) and 1211 0G 82 (June 23, 1998). If the effective filing date is on or after September
8, 2000, see the final rulemaking notice published in the Federal Register at 65 FR 54604 (September 8,

2000) and 1238 0G 145 (September 19, 2000). Applicant must provide an initial computer readable form
(CRF) copy of the "Sequence Listing", an initial paper or compact disc copy of the "Sequence Listing", as
well as an amendment specifically directing its entry into the application. Applicant must also provide a
statement that the content of the sequence listing information recorded in computer readable form is identical

to the written (on paper or compact disc) sequence listing and, where applicable, includes no new matter,
as required by 37 CFR 1.821(e), 1.821(f), 1.821(g), 1.825(b), or 1.825(d). If applicant desires the sequence

page 1 of 2

FORM PCT/DO/EO/905 (371 Formalities Notice)
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listing in the instant application to be identical with that of another application on file in the U.S. Patent and
Trademark Office, such request in accordance with 37 CFR 1.821 (e) may be submitted in lieu of a new CRF.

- A copy of the "Sequence Listing" in computer readable form has not been submitted as required by 37
CFR 1.821(e). If the effective filing date is on or after September 8, 2000, see the final rulemaking notice

published in the Federal Register at 65 FR 54604 (September 8, 2000) and 1238 0G 145 (September 19,
2000). Applicant must provide an initial computer readable form (CRF) copy of the "Sequence Listing" and a
statement that the content of the sequence listing information recorded in computer readable form is identical
to the written (on paper or compact disc) sequence listing and, where applicable, includes no new matter,

as required by 37 CFR 1.821(e), 1.821(f), 1.821(g), 1.825(b), or 1.825(d). If applicant desires the sequence
listing in the instant application to be identical with that of another application on file in the U.S. Patent and

Trademark Office, such request in accordance with 37 CFR 1 .821(e) may be submitted in lieu of a new CRF.

Applicant is cautioned that correction of the above items may cause the specification and drawings page count to
exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required

application size fee.

For questions regarding compliance to 37 CFR 1.821-1.825 requirements, please contact:
- For Rules Interpretation, call (571) 272-0951

- For Patentin Software Program Help, call Patent EBC at 1-866-217-9197 or directly at 703-305-3028 /
703-308-6845 between the hours of 6 a.m. and 12 midnight, Monday through Friday, EST.

- Send e-mail correspondence for Patentin Software Program Help @ ebc@uspto.gov

ALL OF THE ITEMS SET FORTH ABOVE MUST BE SUBMITTED WITHIN TWO (2) MONTHS FROM THE
DATE OF THIS NOTICE OR BY 32 MONTHS FROM THE PRIORITY DATE FOR THE APPLICATION,
WHICHEVER IS LATER. FAILURE TO PROPERLY RESPOND WILL RESULT IN ABANDONMENT.

The time period set above may be extended by filing a petition and fee for extension of time under the provisions
of 37 CFR1.136(a).

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)

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web.
https://sporta|.uspto.gov/authenticate/AuthenticateUserLoca|EPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http://www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

NADINE V CLARK

Telephone: (703) 756-1411

FORM PCT/DO/EO/905 (371 Fonnalities Notice)
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Application or Docket Number
PATENT APPLICATION FEE DETERMINATION RECORD

Effective October 2, 2008
CLAIMS AS FILED - PART I

SMALL ENTITY OR LARGE ENTITY
(Column 1)

U.S. NATIONAL STAGE FEES — RATE FEE

BASIC FEE $330/ $165 OR BASIC FEE

EXAMINATION FEE $220/ $110 EXAM. FEE E3
SEARCH FEE $430/ $215 SEARCH FEE

FEE FOR EXTRA SPEC. PGS. minus 100 = X $ 270 =

TOTAL CHARGEABLE CLAIMS minus 20 = OR X S 52 2

INDEPENDENT CLAIMS minus 3 = OR X $ 220 =

MULTIPLE DEPENDENT CLAIM PRESENT El QR + $ 390 :

* If the difference in column ‘I is less than zero, enter "0" in column 2 TOTAL

IIIIS
CLAIMS AS AMENDED - PART II OTHER THAN

(Column 1) (Column 2) (Column 3) OR SMALL ENTWYCLAIMS HIGHEST
REMAINING NUMBER PRESENT

AFTER PREVIOUSLY
AMENDMENT PAID FOR

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM D OR + $ 390 :
TOTAL ADDIT.

OR FEE

AMENDMENTA

(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST

REMAINING NUMBER PRESENT
AFTER PREVIOUSLY EXTRA

AMENDMENT PAID FOR

OR X$52=

OR
+$390=

AMENDMENTB
OR

R TOTAL ADDIT.

II the entry in column 1 is less than the entry in column 2, write '0' In column 3.
It the "Highest Number Previously Paid For" IN THIS SPACE is less than '20‘. enter "20".
II 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 Iountl in the appropriate box in column 1.
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DOC code ZIDS PTOlSBlO8a (10-03). . . . . A df th h 1113012000. OMB 0651-0031

Doc description: Information Disclosure Statement (IDS) Filed U_S_ Patent and Tragzmfk O:;::eU;)B%PARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 12303947

Filing Date

INFORMATION DISCLOSURE First Named Inventor Yeong Hyeon Kwon

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

Examiner Name

Attorney Docket Number 2101-3596

U.S.PATENTS

Pages,Co|umns,Lines where

Relevant Passages or Relevant
Figures Appear

Examiner ' Patent Number ' Issue Date Name of Patentee or Applicant|nitia|* of cited Document

If you wish to add additional U.S. Patent citation information please click the Add button.

U.S.PATENT APPLICATION PUBLICATIONS

Pages,Co|umns,Lines where
Relevant Passages or Relevant
Figures Appear

Examiner ' Publication Number Kind Publication Name of Patentee or Applicant|nitia|* Code1 Date of cited Document

20050286409 2005-12-29

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

FOREIGN PATENT DOCUMENTS -

. . . . . . Name of Patentee or PageS’C°|umnS'LineS
Examiner Foreign Document Publication where Relevant
|nitia|* Number3 Date Applicant of cited Passages or RelevantDocument .

Figures Appear

1996037079 1996-11-21 QUALCOMM INC.

KONINKLIJKE PHILPS

2001l011909 2001-02-15 ELECTRONICS NV_

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

NON-PATENT LITERATURE DOCUMENTS -
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Application Number 12303947

Filing Date
INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

(Not for submission under 37 CFR1.99)

First Named Inventor Yeong Hyeon Kwon

Art Unit

Examiner Name |
Attorney Docket Number 2101-3596

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

publisher, city and/or country where published.

Examiner Cite

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

EXAMINER SIGNATURE

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

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number ofthe patent document.
4 Kind ofdocument by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i
English language translation is attached.
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Application Number 12303947

Filing Date
INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

(Not for submission under 37 CFR1.99)

First Named Inventor Yeong Hyeon Kwon

Art Unit

Examiner Name |
Attorney Docket Number 2101-3596

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate se|ection(s):

That each item of information contained in the information disclosure statement was first cited in any communication

D from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

That no item of information contained in the information disclosure statement was cited in a communication from a

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

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

See attached certification statement.

Fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

2 None
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 Date WY-MM-DD) 20095075”
Name/Print Harry S. Lee Registration Number 56,814

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR

1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you

require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the 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 the Freedom of Information Act requires disclosure of these record s.

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

court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a

request involving an individual, to whom the record pertains, when the individual has requested assistance from the
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 inspections or an issued patent.

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

EFS Web 2.1.7
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Post Card, as described in MPEP 503.
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the application.
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Attorney Docket No. 2101-3596

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Art Unit: 1632

Yeong Hyeon KWON et al.

Examiner: Not yet assigned

Serial No.: 12/303,947

Filed: December 8, 2008 Confirmation No. 1730
For: METHOD OF TRANSMITTING DATA IN A

MOBILE COMMUNICATION SYSTEM

PRELIMINARY AMENDMENT

Mail Stop
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

Prior to initial examination on the merits, please amend the above-identified

application as follows below. If you have any questions, please direct further

correspondence to Customer Number 035884 and the undersigned attorney.
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AMENDMENTS TO THE CLAIMS:

Please cancel claims 1-30 without prejudice and add new claims 31-44 as follows:

1-30. Canceled.

31. (New) A method of transmitting a preamble sequence in a mobile

communication system, the method comprising:

generating said preamble sequence by repeating a specific sequence at least

one time and concatenating a cyclic prefix (CP) to a front end of said repeated

sequence, said CP being identical to a part of a rear end of said specific sequence; and

transmitting said preamble sequence to a receiving side on a random access

channel

32. (New) The method of claim 31, further comprising generating said specific

sequence from a CAZAC (Constant Amplitude Zero Auto Correlation) sequence.

33. (New) The method of claim 32, further comprising applying a cyclic shift

to said specific sequence generated from said CAZAC.

34. (New) The method of claim 33, wherein a value of said applied cyclic shift

is determined as an integer value of a predetermined circular shift unit.

35. (New) The method of claim 33, wherein a value of said applied cyclic shift

is used as additional information.

36. (New) The method of claim 33, wherein applying said cyclic shift

comprises multiplying said specific sequence by an exponential sequence.

Attorney Docket No. 2101-3596
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37. (New) The method of claim 31, further comprising generating said specific

sequence by combining at least two code sequences mapped with at least one

information bit, respectively.

38. (New) A transmitter for transmitting a preamble sequence in a mobile

communication system, the transmitter comprising:

means for generating said preamble sequence by repeating a specific sequence

at least one time and concatenating a cyclic prefix (CP) to a front end of said repeated

sequence, said cyclic prefix being identical to a rear end of said specific sequence; and

means for transmitting said preamble sequence to a receiving side on a random

access channel.

39. (New) The transmitter of claim 38, wherein said means for generating

said preamble are configured to generate said specific sequence from a CAZAC

(Constant Amplitude Zero Auto Correlation) sequence.

40. (New) The transmitter of claim 39, wherein said means for generating

said preamble are configured to apply a cyclic shift to said specific sequence generated

from said CAZAC.

41. (New) The transmitter of claim 40, wherein a value of said applied cyclic

shift is determined as an integer value of a predetermined circular shift unit.

42. (New) The transmitter of claim 39, wherein a value of said applied cyclic

shift is used as additional information.

43. (New) The transmitter of claim 39, wherein said means for generating

said preamble are configured to apply a cyclic shift by multiplying said specific

sequence by an exponential sequence.

Attorney Docket No. 2101-3596
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44. (New) The transmitter of claim 38, wherein said means for generating

said preamble are configured to generate said specific sequence by combining at least

two code sequences mapped with at least one information bit, respectively.

Attorney Docket No. 2101-3596
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REMARKS

With this paper, claims 1-30 have been canceled without prejudice and new

claims 31-44 have been added. Applicant submits that support for the new claims is

found in the specification as originally filed and that no new matter has been added.

Applicant respectfully requests a prompt examination and allowance by the

Examiner. If the Examiner has any questions regarding the subject matter submitted

herein, please contact the undersigned attorney at the phone number listed below.

Applicant requests that all deficits and credits in regards to this filing be

referenced to Deposit Account No. 502290 order 2101-3596.

Respectfully submitted,
/"W"

LEE, Him §:,DE“§3ERMAN, NG &WAlMEY

V Lass ‘ M» /*fi~-t.;.«L
Date: January 21, 2009 By: /Richard C. Salfelderl

Richard C. Salfelder

Registration No. 51,127

Customer No. 035884 Attorney for Applicant

Attorney Docket No. 2101-3596
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Multipart Description/PDF files in .zip description

Document Description

Miscellaneous Incoming Letter

Preliminary Amendment

Claims

Applicant Arguments/Remarks Made in an Amendment

Warnings:

Information:

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
lfa 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
lfa 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/D0lE0l903 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

lfa 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/R0/105) 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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Customer No. 035884 PATENT

Attorney Docket: 2101-3595

In re application of: Art Unit: 1632
Yeong Hyeon KWON et al. Examiner: Not yet assigned

Serial No: 12/303,947 Confirmation No.1 1730
Filed: December 8, 2008
For: METHOD OF TRANSMITTING DATA IN A
MOBILE COMMUNICATION SYSTEM

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

Alexandria, VA 22313-1450

Sir:

Transmitted herewith is a Preliminary Amendment in the above-identified application.

A petition for extension of time for _ month(s) is enclosed.
A Request for Continued Examination (RCE) is enclosed.
__ sheet(s) of replacement drawing(s) is/are enclosed.
An information disclosure statement in accordance with 37 CFR 156 and 1.97 is enclosed.

No additional fee is required.

The fee h_as_been calculated as shown below:

(Col. 1) (Col. 2) I (Col. 3)CLAIMS REMAINING HIGHEST NUMBER PRESENT LGISM ADD’L
AFTER AMENDMENT PREVIOUSLY PAID FOR EXTRA" 3 ENTITY FEE FEE DUE

LG=$52 * $52SM-‘$26

INDEPENDENT I 2 _ 7 0 LG=$22O [$220CLAIMS FEE SM=S110

FIRST PRESENTATION or MULTIPLE DEPENDENT CLAIMS LARGE E“‘T’TY FEE ‘ 5390SMALL ENTITY FEE = $195
TOTAL

TOTAL CLAIMS FEE I 14 — 31 O

* If the entry in Col. 1 is less than the entry in Col. 2, write “0” in Col. 3.
** If the “Highest Number Previously Paid For" IN THIS SPACE is less than 20, write “20” in this space.
*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, write "3" in this space. The “Highest Number Previously Paid For“ (Total or

independent) is the highest number found from the equivalent box on Col. 1 of a prior amendment or the number of claims originally filed.

A check in the amount of $ to cover the filing fee is enclosed.
A check in the amount of $ to cover the extension fee is enclosed.
A check in the amount of $ to cover the information disclosure statement fee is enclosed.

A check in the amount of $ to cover the petition fee is enclosed.
The Commissioner is hereby authorized to charge payment of the following fees associated with this
communication or credit any overpayment to Deposit Account No. 502290.

The amount of $ for the filing fee.
The amount of $ for the extension fee.
The amount of $ for the RCE fee.

Any filing fees under 37 CFR 1.16 for the presentation of extra claims.

Any patent application processing fees undgL§7 CFR 1.17.

"'fResp ictfuylylysubmitted,
L,ee/gong, Degerflfian nggE:8. Waimey

Date: January 21, 2009 By: }/Richard C. Salfelder-73 4
' “Richard C. Salfelder, Esq.

Customer #035884 Registration No. 51,127
’ Attorney for Applicant(s)
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METHOD OF TRANSMITTING DATA

IN A MOBILE COMMUNICAITON SYSTEM

[DESCRIPTION]

TECHNICAL FIELD

The present invention relates to a mobile communication system, and more

particularly, to a method of expanding a code sequence, a structure of a random access

channel and a method of transmitting data in a mobile communication system.

BACKGROUND ART

A user equipment uses a random access channel (RACH) to access a network in a

state that the user equipment is not uplink synchronized with a base station. A signal having

repetitive characteristic in a time domain is used in the random access channel, so that a

receiver easily searches a start position of a transmission signal. In general, the repetitive

characteristic is realized by repetitive transmission of a preamble.

A representative example of a sequence for realizing the preamble includes a

CAZAC (Constant Amplitude Zero Auto Correlation) sequence. The CAZAC sequence is

expressed by a Dirac—Delta function in case of auto—correlation and has a constant value in

case of cross~correlation. In this respect, it has been estimated that the CAZAC sequence has

excellent transmission characteristics. However, the CAZAC sequence has limitation in that

maximum N—l number of sequences can be used for a sequence having a length ofN. For this

reason, a method for increasing available bits of the sequence While maintaining the excellent

transmission characteristics is required.

Meanwhile, there are provided various methods for transmitting data from a random

access channel by using the CAZAC sequence. Of them, the first method is to directly
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interpret CAZAC sequence ID to message information. Assuming that data to be transmitted

is a preamble, if a sufficient number of sequences that can be used as the preamble are

provided, message passing can be performed with only CAZAC sequence ID without

additional manipulation. However, since a method of transmitting additional information

should be considered in an actual synchronized RACH, problems occur in that there is

difficulty in realizing a sufficient number of CAZAC sequence sets, and the cost required for

search of a receiver increases.

The second method is to simultaneously transmit CAZAC sequence and Walsh

sequence by using a code division multiplexing (CDM) mode. In this case, CAZAC sequence

ID is used as user equipment identification information, and the Walsh sequence transmitted

in the CDM mode is interpreted as message information. FIG. 1 is a block schematic View

illustrating a transmitter for realizing the second method. However, the second method has

limitation in that even though the Walsh sequence is added to the CAZAC sequence, bits of

message that can additionally be obtained are only log2N bits when the Walsh sequence has a

length ofN.

The third method is to transmit CAZAC sequence and Walsh sequence in such a Way

to mix the Walsh sequence with the CAZAC sequence. In this case, CAZAC sequence ID is

used as user equipment identification information, and the Walsh sequence is interpreted as

message information. FIG. 2 is a block diagram illustrating a data processing procedure at a

transmitter for realizing the third method. However, according to the third method, since the

Walsh sequence acts as noise in detection of the CAZAC sequence to cause difficulty in

detecting sequence ID, there is limitation in that repetitive sequences should be transmitted to

prevent the Walsh sequence from acting as noise in detection of the CAZAC sequence.

The fourth method is to either give orthogonality between blocks constituting a

corresponding sequence by multiplying an exponential term by a CAZAC sequence or
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directly apply data modulation such as DPSK, DQPSK, DSPSK, etc. In this case, CAZAC

sequence ID is used as user equipment identification information, and the modulated

sequence is demodulated and then used as message information. FIG. 3A illustrates data

modulation according to the former method of the fourth method, and FIG. 3B illustrates data

modulation according to the latter method of the fourth.

Furthermore, the fifth method is to transmit CAZAC sequence by attaching a

message part to the CAZAC sequence. FIG. 4A illustrates the case where a message (coded

bit) is attached to the CAZAC sequence used as a preamble, and FIG. 4B illustrates the case

where a message (coded bit) is attached to a sequence consisting of a predetermined number

ofblocks to which orthogonality is given.

However, the fourth method and the fifth method have a problem in that they are

susceptible to change of channel condition.

DISCLOSURE OF THE INVENTION

Accordingly, the present invention has been suggested to substantially obviate one or

more problems due to limitations and disadvantages of the related art, and an object of the

present invention is to provide a method of transmitting and receiving message between a

user equipment and a base station by using a long sequence to maximize time/frequency

diversity and alleviating performance attenuation due to channel.

Another object of the present invention is to provide a method of transmitting data

through a code sequence in a mobile communication system, in which the quantity of data

can be increased and the transmitted data becomes robust to noise or channel change.

Still another object of the present invention is to provide a method of suggesting a

structure of an efficient random access channel in a multi-carrier system.

Further still another object of the present invention is to provide a method of
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minimizing access time of a user equipment to a random access channel in a mobile

communication system. I

To achieve these objects and other advantages and in accordance with the purpose of

the invention, as embodied and broadly described herein, a data transmission method through

a random access channel in a mobile communication system comprises generating a new

code by multiplying a code sequence by an exponential sequence, and transmitting the new

code sequence to a receiving side.

In another aspect of the present invention, a data transmission method by using a

code sequence in a mobile communication system comprises conjugating at least one element

included in at least one block of a code sequence divided by at least two blocks to indicate

predetermined information, and transmitting the code sequence, in which the at least one

block is conjugated, to a receiving side.

In still another aspect of the present invention, a data transmission method by using

a code sequence in a mobile communication system generating a second code sequence

indicating predetermined information by combining at least two first code sequences mapped

with at least one information bit, respectively, and transmitting the second code sequence to a

receiving side.

In further still another aspect of the present invention, a code sequence transmission

method in a mobile communication system comprises generating a combination code

sequence by combining a base code sequence to at least one code sequence obtained by

circular shift of the base code sequence, and transmitting the combination code sequence to a

receiving side.

In further still another aspect of the present invention, a code sequence transmission

method in a mobile communication system generating a repetitive code sequence by

repeatedly concatenating a fiI‘SlZ code sequence at least one or more times, generating a cyclic
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prefix (CP) by copying a certain part of a rear end of the repetitive code sequence and

concatenating the copied part to a front end of the repetitive code sequence, and transmitting

the repetitive code sequence, in which the CP is generated, to a receiving side.

In further still another aspect of the present invention, a method of allocating a

random access channel (RACH) in a mu1ti—carrier system comprises allocating a random

access channel to each of at least two consecutive frames in a way that frequency bands of

the random access channels allocated to the at least two consecutive frames are not

overlapped with each other, and transmitting allocation information of the random access

channels allocated to the at least two consecutive frames to at least one user equipment.

In further still another aspect of the present invention, a data transmission method

through a code sequence in a mobile communication system mapping each of a plurality of

blocks having at least one bit of a input data stream, respectively to a corresponding signature

sequence, multiplying a signature sequence stream, to which the plurality of blocks are

mapped, by a specific code sequence, and transmitting the signature sequence stream

multiplied by the specific code sequence to a receiving side.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates an example of a data transmission method through a random access

channel in an OFDMA system according to the related art;

FIG. 2 illustrates another example of a data transmission method through a random

access channel in an OFDMA system according to the related art;

FIG 3A and FIG. 3B illustrate still another example of a data transmission method

through a random access channel in an OFDMA system according to the related art;

FIG. 4A and FIG. 4B illustrate further still another example of a data transmission

method through a random access charmel in an OFDMA system according to the related art;
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FIG. 5 illustrates an example of a structure of a random access channel used in an

OFDMA system;

FIG. 6A and FIG. 6B illustrate examples of sending an RACH signal in a time

domain or a frequency domain based on a structure of a random access channel ofFIG. 5;

FIG. 7 illustrates another example of a structure of a random access channel used in

an OFDMA system;

FIG. 8A and FIG. 8B illustrate still another example of a structure of a random access

channel used in an OFDMA system;

FIG. 9 illustrates a structure of a random access channel according to one

embodiment of the present invention;

FIG. 10 illustrates a structure of a random access channel of a sub-frame to which

RACH pilot is allocated;

FIG. 11 illustrates a repetitive structure of a preamble according to one embodiment

of the present invention;

FIG. 12 is a structural View of unit data to illustrate one embodiment of the present

invention, which transmits data by using a code sequence expanded through conjugation;

FIG. 13 is a flow chart illustrating a procedure of receiving and decoding data

transmitted in a code sequence expanded through conjugation in accordance with one

embodiment of the present invention;

FIG. 14 is a structural view of unit data to illustrate one embodiment of the present

invention, which transmits data by using a code sequence expanded through grouping;

FIG. 15 is a flow chart illustrating a procedure of receiving and decoding data

transmitted in a code sequence expanded through grouping;

FIG. 16 is a structural View of unit data to illustrate one embodiment of the present

invention, which transmits data by using a code sequence expanded through grouping and
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FIG. 17 is a flow chart illustrating a procedure of receiving and decoding data

transmitted in a code sequence expanded through grouping and delay processing;

FIG. 18 is a structural view of unit data to illustrate one embodiment of the present

invention, which transmits data by using a code sequence expanded through PPM

modulation;

FIG. 19 is a flow chart illustrating a procedure of receiving and decoding data

transmitted in a code sequence expanded through PPM modulation;

FIG. 20A and FIG. 20B are flow charts illustrating a procedure of performing

synchronization in a random access channel in accordance with a data transmission method

of the present invention;

FIG. 21 illustrates a method of transmitting data to a receiver through a signaling

channel in accordance with one embodiment of the present invention; and

FIG. 22 illustrates an example of a receiver and a transmitter for transmitting a

preamble and data through RACH, SCH or other channel in accordance with one

embodiment of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

Hereinafter, structures, operations, and other features of the present invention will be

understood readily by the preferred embodiments of the present invention, examples ofwhich

are illustrated in the accompanying drawings.

A random access charmel (RACH) is used to allow a user equipment to access a

network in a state that the user equipment is not uplink synchronized with a base station. A

random access mode can be classified into an initial ranging access mode and a periodic

ranging access mode depending on an access mode to network. According to the initial
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ranging access mode, the user equipment acquires downlinlc synchronization and first

accesses a base station. According to the periodic ranging access mode, the user equipment

connected with a network accesses the network if necessary. The initial ranging access mode

is used to allow the user equipment to synchronize with the network while accessing the

network and receive its required ID from the network. The periodic ranging access mode is

used to initiate a protocol to receive data from the base station or when a packet to be

transmitted exists.

In particular, the periodic ranging access mode can be classified into two types in the

3GPP LTE (long term evolution) system, i.e., a synchronized access mode and a non-

synchronized access mode. The synchronized access mode is used if an uplink signal is

within a synchronization limit when the user equipment accesses the RACH. The non-

synchronized access mode is used if the uplink signal is beyond the synchronization limit.

The non-synchronized access mode is used when the user first accesses the base station or

synchronization update is not performed after synchronization is performed. At this time, the

synchronized access mode is the same as the periodic ranging access mode, and is used when

the user equipment accesses the RACH for the purpose of notifying the base station of the

change status of the user equipment and requesting resource allocation.

On the other hand, the synchronized access mode alleviates limitation of a guard

time in the RACH by assuming that the user equipment does not depart from uplink

synchronization with the base station. For this reason, much more time-fiequency resources

can be used. For example, a considerable amount of messages (more than 24 bits) may be

added to a preamble sequence for random access in the synchronized access mode so that

both the preamble sequence and the messages may be transmitted together.

A structure of the RACH, which performs a unique function of the RACH while

satisfying the aforementioned synchronized and non-synchronized access modes will now be
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FIG. 5 is a diagram illustrating an example of a structure of a random access channel

(RACH) used in an OFDMA system. As shown in FIG. 5, it is noted that the RACH is

divided into N number of sub~fra1nes on a time axis and M number of frequency bands on a

frequency axis depending on a radius of a cell. Frequency in generation of the RACH is

determined depending on QoS (Quality of Service) requirements in a medium access control

(MAC) layer. In general, the RACH is generated per certain period (several tens of milli-

seconds (ms) to several hundreds of ms). In this case, fiequency diversity eifect and time

diversity effect are provided in generating several RACHS and at the same time collision

between user equipments which access through the RACH is reduced. The length of the sub-

frame can be 0.5 ms, 1 ms, etc.

In the RACH structure as shown in FIG. 5, a random sub-flame will be referred to as

a time-fiequency resource (TFR) which is a basic unit of data transmission. FIG. 6A is a

diagram illustrating a type of sending a random access signal to the TFR in a time domain,

and FIG. 6B illustrates a type of sending a RACH signal in a frequency domain.

As shown in FIG. 6A, if a random access signal is generated in a time domain, the

original sub-flame structure is disregarded and the signal is aligned through only the TFR. By

contrast, as shown in FIG. 6B, in case of the synchronized random access mode, the sub-

frame structure is maintained in the flequency domain and at the same time a random access

signal to be transmitted to sub—carriers of each OFDM symbol is generated. Accordingly,

orthogonality can be maintained between respective blocks constituting TFR, and channel

estimation can easily be performed.

FIG. 7 is a diagram illustrating another example of a structure of RACH used in an

OFDMA system. As shown in FIG. 7, it is noted that a preamble ‘b’ and a pilot ‘a’ are

partially overlapped in a TDM/FDM mode and a TDM mode of RACH burst duration of an
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attached wideband pilot. It is also noted that a pilot ‘a’ and a pilot ‘b’ are simultaneously

overlapped with a preamble ‘a’ and the preamb1e"b’ in the TDM/FDM mode and the TDM

mode of an embedded wideband pilot. In other words, it is designed that a preamble and a

pilot are together transmitted through the RACH, so that message decoding is easily

performed through channel estimation if message is added to the RACH. Alternatively, a

wideband pilot is used so that channel quality information (CQI) of a total of RACH bands

can be acquired in addition to a preamble band of the RACH.

FIG. 8A and FIG. 8B are diagrams illustrating another examples of a structure of the

RACH used in the OFDMA system,

As shown in FIG. 8A, a preamble is transmitted for a predetermined time period

through a frequency band, and a short block duration is provided at a certain period so that

a pilot for decoding a preamble is transmitted to a corresponding short block. At this time, the

pilot transmission is performed through a part of a total of frequency bands (transmission

through 25 sub—carriers corresponding to a middle band of a total of 75 sub—carriers), so that

the pilot can be transmitted to a specific user equipment under a multi—access environment.

Furthermore, as shown in FIG. 8B, a message to be transmitted and a pilot for

decoding the message are multiplexed and continue to be transmitted through some frequency

bands (for example, 25 middle sub-carrier bands of a total of 75 sub-carrier bands) selected

from a total of frequency bands. Accordingly, respective user equipments which perform

multi-access can be identified by allocating some frequency bands at different frequencies.

FIG. 9 is a diagram illustrating a structure ofRACH according to one embodiment of

the present invention.

Generally, frequency in generation of the RACH is determined depending on QoS

requirements in a MAC layer. The RACH is generated at a variable period (several ms to

several hundreds ofms) depending on requirements of a cell. The RACH can be generated in
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a time domain or a frequency domain as described above with reference to FIG. 6A and FIG.

6B. In the embodiment of FIG. 9, the structure of the RACH corresponds to the case where a

random access signal is generated in the frequency domain.

Referring to FIG. 9, in this embodiment, to overcome a drawback of a long interval

required for retry when the user equipment fails to access the RACH, a corresponding RACH

resource is dispersed in each frame within one period if frequency in generation of the RACH

and the quantity of overhead are determined. The number of frames included in one period

can freely be determined as occasion demands. At this time, it is preferable that the RACH is

divisionally arranged so as to be uniformly distributed for each frequency band with respect

to a plurality of frames constituting one period. However, position on the time axis may be

changed without change of position on the frequency axis and vice versa depending on

specific requirements (synchronized action or decrease of inter—cell interference) of a cell or

if a system band is small. Also, arrangement of any one of frequency and time may be

changed to obtain the minimum interval between the RACHS arranged in each frame.

In the embodiment of FIG. 9, the network should notify the user equipment of

position information of the allocated RACH resource. In other words, the network can notify

each user equipment of frequency and time information occupied by the RACH resource

allocated for each frame included in one period, and each user equipment can try random

access through the allocated RACH resource by using the position information from the

network. The position information of the RACH resource of each frame can be expressed by

sub—carrier offset, the number of sub—carriers, timing offset, and the number of symbols.

However, if the RACH information on each frame is expressed by the above four parameters,

it may be undesirable in that the quantity of the information can be increased. Accordingly, a

method of decreasing the quantity of the information for expressing the position information

of the RACH allocated on each frame is required. The position information of the RACH can
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be transmitted through a broadcast channel (BCH) or other downlink control channel.

As one method, a method using a hopping pattern may be considered. The hopping

pattern means a pattern consisting of information indicating frequency domains of the RACH

resource allocated to each frame Within one period. In other words, in the embodiment of FIG.

9, since the RACH resource is divisionally arranged so as to be unifonnly distributed for each

frequency band with respect to a plurality of frames constituting one period, an indicator

which indicates a frequency band that can be allocated to each frame as the RACH resource

is previously determined, and the frequency band of the RACH resource allocated to each

frame within one period can be notified through a pattern of the indicator which indicates a

corresponding frequency band.

For example, if four frames are used as one period in a system which uses a total of

bands of 1OMHz, the position of the RACH includes sub—bands having an interval of 2.5MHz

as one RACH frequency band (band smaller than 1.25MHz or 2.5MHz). At this time, a total

of bands consist of four sub—bands, wherein the respective sub—bands are designated by

indicators, which indicate each sub—band, as 1, 2, 3 and 4 in due order from a high frequency

band to a low frequency band, In this way, the frequency band position information of the

RACH resource allocated to all frames Within one period can be expressed by patterns

configured by the above indicators, for example 2, 3, 1, 4. The hopping pattern may be

configured differently or equally depending on each frame. Time information of the RACH

resource allocated to each frame Within one period can generally be expressed by timing

offset and the number of symbols. At this time, at least any one of the timing offset and the

number of symbols may be fixed to decrease the quantity of the information. For example, if

it is previously scheduled that the timing offset and the number of symbols for the RACH

resource of each frame are fixed, the network only needs to transmit the hopping pattern to

notify the user equipment of the position information of the RACH resource of all frames
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If each sub—band is narrow or considering influence of interference between user

equipments, hopping patterns for all frames may be set equally. In this case, the network only

needs to notify the user equipment of a frame period.

Hereinafter, the procedure of transmitting uplink data from the user equipment to the

base station by using the structure of the RACH as shown in the embodiment of FIG. 9 will

be described. In this case, data transmission is performed through the RACH among reverse

common channels consisting of a plurality of frames.

First of all, the user equipment tries to access the dispersed RACH included in the

current frame to transfer its information to the base station. If the user equipment successfully

accesses the RACH, the user equipment transmits preamble data through the corresponding

RACH. However, if the user equipment fails to access the RACH, the user equipment tries to

access the RACH divisionally arranged in the frame of the next order. At this time, the RACH

included in the frame of the next order is preferably arranged in a frequency band different

from that of the RACH of the previous frame if the frequency band is not sufficiently wide or

there are no specific requirements (inter-cell interference or limitation in action range of user

equipment). Also, the above access procedure continues to be performed in the frame of the

next order until the user equipment successfully accesses the RACH.

Meanwhile, in case of the synchronized RACH, the sub-frame of each frame

preferably includes a short block to which a pilot for the user equipment which has accessed

the corresponding RACH is allocated. At least one RACH pilot and access pilot may be

allocated to the Sl‘lO1'lZ block at a predetermined pattern. In other words, the user equipment

which has accessed the RACH should know channel information to receive a channel from

the base station. The channel information may be set in RACH pilot within an uplink short

block. The base station allocates a proper channel to the user equipment through the
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corresponding RACH pilot. Meanwhile, if the user equipment which accesses the RACH

notifies the base station of information of channel quality as to whether the user equipment is

preferably allocatediwith which channel through the RACH pilot, a favorable channel can be

allocated to the user equipment during scheduling, whereby communication of good quality

can be maintained.

Accordingly, the RACH pilot that can be used for the user equipment which accesses

the RACH is separately allocated to the sub—frame which includes RACH. Thus, the user

equipment which accesses the RACH sends a preamble to the base station through the

corresponding RACH and also sends a pilot for transmission of channel quality information

to the designated RACH pilot. The RACH pilot is a sequence designated depending on a

preamble, and it is preferable that the user equipments, which use different preamble

sequences, use different RACH pilot sequences if possible or select RACH pilot of different

sub—carriers or partially overlapped sub—carriers.

FIG. 10 is a diagram illustrating a structure of a random access channel of a sub-

frame to which the RACH pilot is allocated. It is noted that each sub-frame includes at least

one short block to which at least one RACH pilot and access pilot are allocated at a

predetermined pattern. In this case, the RACH pilot exists in the frequency band of the

allocated RACH and other system bands. In this embodiment, it has been described that

two short blocks exist per one frame and the RACH pilot is transmitted to the short blocks.

However, the present invention is not limited to such embodiment, and various modifications

can be made within the apparent range by those skilled in the art.

As described above, it has been described that preamble, synchronization timing

information including pilot information, uplink resource allocation information and message

such as uplink data can be transmitted through the RACH of various structures. It will be

apparent that the data transmission method according to the embodiments of the present
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invention can be used in the RACH and other channels.

Meanwhile, the preamble and the message may separately be transmitted through the

RACH. Alternatively, the message may be transmitted by being implicitly included in the

preamble. One embodiment of the present invention relates to a method of transmitting a

preamble through the latter transmission manner. In one embodiment of the present invention,

a code sequence more expanded than that of the related art can be used for effective

transmission of the preamble. Hereinafter, a method of improving CAZAC sequence

according to one embodiment of the present invention for effective transmission of the

preamble will be described.

Since the receiver should search a start position of a transmission signal in the

random access channel, it is generally designed that a transmission signal has a specific

pattern in a time domain. To this end, the preamble is transmitted repeatedly or a certain

interval is maintained between sub—carriers in a frequency domain to obtain repetitive

characteristics in the time domain, thereby identifying time synchronization.

In the former case, the preamble represents a reference signal used for the purpose of

initial synchronization setting, cell detection, frequency offset, and channel estimation. In a

cellular mobile communication system, a sequence having good cross-correlation

characteristic is preferably used for repetitive transmission of the preamble. To this end,

binary hardamard code or po1y-phase CAZAC sequence may be used. Particularly, the

CAZAC sequence has been estimated that it has excellent transmission characteristics as it is

expressed by a Dirac—Delta function in case of auto-correlation and has a constant value in

case of cross—correlation.

The CAZAC sequence can be classified into GCL sequence (Equation 1) and

Zadoff-Chu sequence (Equation 2) as follows.

[Equation 1]
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jnzl/IICC16+ 1 )
c(fC;N,1l4) =exp(- N ) for odd N

jml/Ikz )
N for even N

c(Ic;N,M)= exp (-
[Equation 2]

jnMk(k+ 1 )
C(k;N,M)=eXp( N )

for odd N

jazzl/II: 2
c(k;N,Z\4)=exp( )

N for even N

In the above Equations, it is noted that if the CAZAC sequence has a length of N,

actually available sequences are limited to N-1 number of sequences. Accordingly, it is

necessary to increase the number of CAZAC sequences to efficiently use them in an actual

system.

For example, a method of expanding the number of available sequences by 1 is

suggested by providing an improved CAZAC sequence p(k) in such a way to multiply a

CAZAC sequence c(k) by a predetermined modulation sequence m(k). In other words,

assuming that Zadoff-Chu sequence is used as the CAZAC sequence, the CAZAC sequence

c(k), the modulation sequence m(k) and the improved CAZAC sequence p(k) can be defined

by the following Equations 3, 4, and 5, respectively.

[Equation 3]

CAZAC sequence:

c(k;jV,]\/I) =-‘exp ( ——————————jmVflC(k+1 ) )N
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[Equation 4]

Modulation sequence:

:71 (KC) =eXp ( J3:/E5 I6)
[Equation 5]

Improved CAZAC sequence (or improved preamble):

p(k)=c(k)"‘m(k)=eXp(

The improved CAZAC sequence p(l<) maintains auto—corre1ation and cross-

correlation characteristics of the CAZAC sequence. The following Equation 6 illustrates

auto-correlation characteristic of p(k), and it is noted from the Equation 6 that the final result

is a Dirac-delta function. In particular, if the modulation sequence m(k) is a sequence having

a certain phase, it is characterized in that the modulation sequence m(k) always maintains the

auto-correlation characteristic.

[Equation 6]

{mid} = Eexp[2?'§§Ei [}<:+d){}s+c£+1) (swap)[C

e:=.;pL— AL??? I: + 1:3 ~ if)

,_..

= gexp[L—3}fjlt'(2a;s+a(d+1))+ 33,54]

= 6273:? E dJ;eXp( {Balk +::1'.(«:1’.+ 1 D} = 4?,



ZTE 1002-0162

WO 2007/142492 PCT/KR2007/002784

18

Furthermore, the following Equation 7 illustrates cross—corre1ation characteristic of

[Equation 7]

cc §:Cli:l —— exp £3 Us -l- at ) Hi -I- ’..
-. ' ‘ifilfir ‘,. ~ E375 vii

~3-.a.p—- EV LUV-I-13- X

= gexpt-=-———j::f 2: +a:)(,a~,:+ a? + 1;»)
exp

in?

::.I:+oz;:u(,r~.+i:i+1>

e1%«:p[/— (fir + 1 fl — jiia

:':|T,m:=

= E'eXp[.N }t+ci)|f}."+d+13qjt:

P ‘I "-T Tlrir r ~,__ ' ’-27?‘e:tp[uJ% n,2af.I. »+ac;a:'+ 1):: +%dj

— e:zr;g9l:v:3+1:I]Ee:~.:1::[% (X: + .:i)(.fic —I— at + 1.‘\ 2 ,1; .

In this case, although Equation 7 seems to be similar to Equation 6, it is noted that in

View of summation term, auto-correlation is expressed by sum of exponential but cross-

correlation is expressed by the product of two sequences. The first term is another CAZAC

sequence of which seed value is X, and the second term is a simple exponential fimction. The

sum of the product of two sequences is equal to obtaining a coefficient of the exponential

function, and its value is equal to a value obtained by converting the CAZAC sequence of
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which seed Value is x into a frequency domain and extracting a value from the fiequency

position of exponential.

Since the CAZAC sequence has auto—correlation of Dirac-delta characteristic, if it

undergoes Fourier transform, it maintains auto—correlation characteristic of Dirac-delta of a

constant amplitude even in the transformed area. For this reason, if Values of specific

positions are extracted from the fiequency domain, their sizes are l and equal to each other

but their phases are different from each other. Accordingly, if this result is added to the

Equation 7 to obtain cross-correlation, the obtained cross-correlation ca11 briefly be expressed

by the following Equation 8.

[Equation 8]

_ "hi!" . — "'3r§¢::r.'.(c2?g — ea.p£%}}M,.i ct{«:£+ lj -l—*%,—(i’)

= at-p (pa: + 1 ) + 5‘f%5d)0(diir;rir;i:)

It is noted from the Equation 8 that since C(dM/Ngx) always has a size of 1 and an

exponential term also has a size of 1, the cross-correlation is always fixed at 1.

Afier all, characteristics of the related art CAZAC sequence can be maintained by

the Equation 5 and at the same time the number of codes can be increased. This means that

the result in the area where the exponential terms are multiplied is equal to applying circular

shift to the Fourier transformed area, and multiplying exponential sequences in the time

domain is equal to perfonning circular shift in the frequency domain.

In other words, it is noted that if correlation between two sequences p(k;M,N,d1)

and p(k;M,N,d2) of which seed values are equal to each other is obtained, impulse occurs in a
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point where a delay value d in cross-correlation reaches dl-d2. Although design of the

improved sequence as above has the same result as that of circular shift of the CAZAC

sequence, this embodiment of the present invention is advantageous in that the result can be

obtained by a simple procedure such as multiplying two exponential sequences without

Fourier inverse transform after Fourier transform and circular shift.

Hereinafter, a method of improving data transmission reliability of a preamble by

performing predetermined data processing for the related art code sequence and a method of

expanding a length of a code sequence when data are simultaneously transmitted will be

described. If the CAZAC sequence is used as the code sequence, the CAZAC sequence

expanded by the above method is preferably used. However, the CAZAC sequence is not

necessarily limited to the CAZAC sequence expanded by the above method, and the related

art CAZAC sequence may be used.

First of all, a structure of transmission data, i.e., preamble, which is commonly

applied to the embodiments of the present invention, will be described.

In a 3GPP LTE (Long Term Evolution) system, a transmitter can repeatedly transmit

the same sequence two times or more so as to allow a receiver to easily detect transmission

data or improve additional detection perfonnance (i.e., increase of spreading gain).

Accordingly, since the receiver only needs to detect repetitive patterns regardless of the type

of the received sequence, it can simply identify time position of a user equipment which

accesses the RACH and improve detection performance.

FIG. 11 is a diagram illustrating a structure of a preamble according to one

embodiment of the present invention. In an orthogonal frequency divisional transmission

system, a cyclic prefix (CP) is used, in which the last part of OFDM symbol is copied and

then prefixed to the OFDM symbol to compensate a multi-path loss in signal transmission.

Accordingly, if the OFDM symbol consists of two repetitive preambles, a part of the
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preamble of the later order is copied in the first part by CP to enable compensation of the

multi-path loss for the corresponding preamble. Also, the CP is advantageous in that it is easy

to identify user equipments which access different RACHS in case of CAZAC having good

periodic correlation.

Since inter-symbol interference does not occur even though a single sequence is

transmitted by prefixing CP thereto instead of repetitive transmission of sequence, a

predetermined receiving algorithm can be realized in the frequency domain without any

problem. However, if the receiver realizes a receiving algorithm in the time domain with

neither repetitive transmission nor CP, the receiver should detect all kinds of code sequences

to identify user equipments which access the RACH. In this respect, the preamble is

preferably realized by a structure of a repetitive pattern. At this time, whether to realize a

repetition pattern can be determined depending on a data rate supported by the system or the

number of repetitive times can be determined if a repetitive pattern is realized. For example,

to support a minimum data rate supported by the system, RACH preamble can repeatedly be

transmitted one or more times depending on the length of the sequence.

First to fourth embodiments which will be described later relate to a data processing

method of a sequence constituting the structure of the preamble. In these embodiments, data

transmitted to the receiver could be the structure of the preamble of FIG. 11 or a partially

omitted structure (having neither repetitive transmission nor CP). Although it is assumed that

the CAZAC sequence is used as the code sequence for data transmission, the code sequence

is not necessarily limited to the CAZAC sequence. Every sequence having excellent

transmission characteristic, such as Hadarmad code and gold code, can be used as the code

sequence.

<First Embodiment>

To transmit data, a landmark that can be identified is generally required for a
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transmission signal constituting data. In this embodiment, conjugation is used as the

landmark. Since a phase variation width between a conjugated transmission signal and other

transmission signal is very great, interference between transmission signals decreases,

whereby reliability of data transmission can be improved in spite of influence of channel.

FIG. 12 illustrates a method of transmitting data through conjugation according to

one embodiment of the present invention. In the embodiment of FIG. 12, one CAZAC

sequence is divided into four blocks, and ‘0’ or ‘l’ indicates whether to perfonn conjugate for

each block. For example, it may be promised that a block which is not conjugated is
7

expressed by ‘O , and a block which is conjugated is expressed by ‘1.’ In this way, one

CAZAC sequence can express information of 4 bits. In other words, if one CAZAC sequence

is divided into N number ofblocks, information ofN bits can be expressed.

At this time, in a single CAZAC sequence of a long length corresponding to a length

of transmission data, a part of the single CAZAC sequence, which corresponds to a specific

block having a value of 1, may be conjugated. Also, in a plurality of CAZAC sequences of a

short length corresponding to each block length of transmission data, a CAZAC sequence

corresponding to a specific block having a value of 1 may be conjugated.

FIG. 13 is a diagram illustrating an example of a method of receiving and decoding

the sequence transmitted through conjugation from the transmitter in accordance with one

embodiment of the present invention.

It is preferable that the transmitter always allocates a value of 0 to the first block of

the transmission data so that the first block is used as a reference later. Accordingly, the

receiver identifies sequence ID for the received first block (S1101), and then measures a peak

by using only the corresponding block (S1102). Next, the receiver identifies sequence IDs for

the first and second blocks (S1103), and then measures a peak by using the first and second

blocks together. At this time, since it is unclear whether the sequence of the second block is in
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the conjugated status, the receiver respectively measures a peak corresponding to the case

where the corresponding block is conjugated (S1104) and a peak corresponding to the case

where the corresponding block is not conjugated (S1105), and then selects greater one of the

two peaks (S1106). Subsequently, the receiver identifies sequence IDS for the first to third

blocks (S1107), and then measures a peak by using the first to third blocks together. In this

case, since it is unclear whether the sequence of the third block is in the conjugated status, the

receiver respectively measures a peak corresponding to the case where the corresponding

block is conjugated (S1108) and a peak corresponding to the case where the corresponding

block is not conjugated (S1109), and then selects greater one of the two peaks (S1110). In this

way, decoding is performed for the first block to the last block so that the original data is

finally decoded.

<Second Embodiment>

FIG. 14 is a diagram illustrating a method of transmitting data using a sequence

according to another preferred embodiment of the present invention. Although data

transmission is performed by change of the sequence in the first embodiment, in this

embodiment, a type of a sequence for expressing one block is divided into a sequence (first

sequence) for a block value of ‘O’ and a sequence (second sequence) for a block value of ‘1,’

and the first and second sequence are grouped. In this case, since the receiver detects only

sequence ID (ID of the first sequence or ID of the second sequence) for each block, the

receiver is less affected by noise or channel.

All sequences are expressed by one group "{co(k;M;), c1(lc;Mj)}" by grouping two

sub-sequences (first sequence and second sequence) (i and j are integers different from each

other). In this case, co(k;Mi) is the first sequence for the block value of O (or bit value), and

c1(k;M,~) is the second sequence for the block Value of 1. At this time, a CAZAC sequence of

a long length corresponding to a length of transmission data may be used as each sub-
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sequence constituting each group. Alternatively, a CAZAC sequence of a short length

corresponding to each block length of transmission data may be used as each sub—sequence

constituting each group.

Meanwhile, the receiver identifies sequence ID of each block, and identifies a type

of the sequence (first sequence or second sequence) for each block from a sequence ID set

consisting of the identified sequence IDs. At this time, the type of the sequence for each block

can be expressed by group ID. In other words, in this embodiment, since it is assumed that

code values of each block can be expressed by 0 and 1, two types of the sequence for each

block or two types of group ID are obtained. The code values of each block can be restored

through group ID. This decoding procedure will be described in detail with reference to FIG.

1 5 .

The receiver identifies sequence ID of each block constituting a corresponding

sequence if the sequence is received (S1501), and measures a peak for a sequence ID set

consisting of the identified sequence IDs (S1502). In this case, two peaks having high

frequency in generation are selected (S1503) so that sequences which generate the

corresponding peaks are identified as the first sequence and the second sequence constituting

the group. At this time, if the first sequence and the second sequence are expressed by

predetermined group IDs, respectively, first group ID indicating a code Value of 0 and second

group ID indicating a code value of 1 can be identified. After all, group ID of each block can

be identified through the step S1503 (S1504), and thus the code value of each block can be

identified (S1508).

If sequence IDs that can not identify group ID exist due to error occurring during the

decoding procedure, peaks are searched for a set of corresponding sequence IDs (S1505), and

among the peaks, two powerful peaks are detected (S1506) so that group IDs are again

identified from the detected powerful peaks (S1507). Subsequently, code values of the
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corresponding blocks can be identified from the identified group IDs (S1508).

<Third Embodiment>

FIG. 16 is a diagram illustrating a method of transmitting data using a sequence

according to another preferred embodiment of the present invention.

If the second embodiment is more expanded, a total number of data bits that can be

transmitted through one group can be increased. For example, if two sequences are defined as

one group like the second embodiment, data of 1 bit per block can be transmitted. If four

sequences are defined as one group, data of 2 bits per block can be transmitted. If eight

sequences are defined as one group, data of 3 bits per block can be transmitted. However,

since a plurality of sequences are grouped and defined as one set, a problem occurs in that if

the length of each sequence is short, the number of groups that can be selected is decreased in

proportion to the short length of each sequence.

Accordingly, it is necessary to expand the length of the sequence to increase the

number of groups that can be selected. To this end, in this embodiment, the length of the

sequence for each block is expanded While respective sequences are multi—overlapped as

shown in FIG. 16B and independence is maintained owing to transmission delay between the

overlapped sequences.

Referring to FIG. l6(a), a data value of 2 bits is given to each block. Accordingly, a

sequence group for each block consists of four different CAZAC sequences. Since each

CAZAC sequence constituting the sequence group should identify four values, a group size

should be increased correspondingly. However, in this case, a problem occurs in that the

number of groups that can be used by each base station is decreased. Accordingly, as shown

in FIG. 16, the length of each CAZAC sequence is expanded as much as need be while a

predetermined delay is given to each CAZAC sequence during data transmission, whereby

independence is maintained between the respective CAZAC sequences.
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Meanwhile, the receiver identifies ID of a corresponding block based on the order of

each CAZAC sequence represented in the time/frequency domain, and its method of

decoding a code value from corresponding block ID is almost identical with that of the

second embodiment. Hereinafter, a data decoding procedure of the receiver will be described

in detail with reference to FIG 17.

The receiver identifies sequence ID of each block constituting a corresponding

sequence if the sequence is received (S1701), and measures a peak for a sequence ID set

consisting of the identified sequence IDs (S1702). In this embodiment, since one block

expresses two bits, first, second, third and four sequences which express 00, 01, 10, 11 form

one group. Accordingly, the receiver should select 4 peaks having high frequency in

generation as a result of measurement (S1703). In this case, the selected peaks are

respectively mapped to the first, second, third and fourth sequences in accordance with the

order represented in the time/frequency domain. Also, if the first sequence to the fourth

sequence are expressed by predetermined group IDS, respectively, first group ID indicating a

code value of 00, second group ID indicating a code value of 01, third group ID indicating a

code_va1ue of 10, and fourth group ID indicating a code value of 11 can be identified. After

all, group ID of each block can be identified through the step S1703 (S1704), and thus the

code value of each block can be identified (S1708).

If sequence IDs that can not identify group ID exist due to error occurring during the

decoding procedure, peaks are again searched for a set of corresponding sequence IDs

(S1705), and among the peaks, four powerful peaks are detected (S1706) so that group IDs

are again identified from the detected powerfiil peaks (S1707). Subsequently, code values of

the corresponding blocks can be identified from the identified group IDS (S1708).

<Fourth Embodiment>

FIG 18 is a diagram illustrating a method of transmitting data using a sequence
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according to another preferred embodiment of the present invention.

In the case that the second embodiment and the third embodiment are more

expanded, the signal position is changed through pulse position modulation (PPM) so that the

length of the sequence can be expanded logically. The PPM originally transmits data with

relative pulse delay but PPM based on start position of the sequence is used in this

embodiment.

If bits of data to be transmitted are determined, the base station selects a sequence to

be used for transmission of corresponding data and determines a length of a block for

applying PPM to a corresponding sequence and a length of a duration constituting each block.

A sequence corresponding to each block is separately required when a preamble is generated.

However, in this embodiment, since circular shift equivalent to a specific duration within a

specific block constituting a corresponding sequence is applied for the same sequence, the

respective sequences are originally the same as one another but are identified from one

another by circular shift.

For example, assuming that one sequence length is divided into four blocks (block 1

to block 4) and each block is expressed by 2 bits, each block is again divided into four

durations (duration 1 to duration 4) to express values of “O0, O1, 10, 11.” At this time, four

durations included in one block are used as start identification positions of circular shift for a

sequence corresponding to a corresponding block. If a preamble to be transmitted has a total

length of 256, block 1 can have a circular shift value of 0~63, block 2 64~l27, block 3

128~195, and block 4 l96~255. If a specific sequence to be used for transmission of the

preamble is determined and “O0” is transmitted through block 1, sequence 1 undergoes

circular shift so that a start position is arranged in duration 1 (0~15) of block 1. If “l0” is

transmitted to block 2, sequence 2 undergoes circular shift so that a start position is arranged

in duration 3 (96~11l) of block 2. In this way, circular shifl is applied for the other blocks
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and then the respective sequences (sequence 1 to Sequence 4) are grouped into one to

generate one preamble. In this case, the number of blocks can be generated from 1 to every

random number. Also, a minimum unit of circular shift can be limited to more than a certain

value considering channel or timing error.

Meanwhile, the receiver identifies respective sub sequences (sequence 1 to sequence

4) constituting corresponding sequences by data processing the transmitted sequences, and

searches a start position of each of the identified sequences to perform data decoding. This

will be described in detail with reference to FIG. 19.

If a sequence is received in the receiver (S1901), the receiver detects ID of the

corresponding sequence (S1903) and performs full correlation through predetermined data

processing for a total of received signals (received sequence) by using the detected result

(S1905). At this time, a full search algorithm or a differential search algorithm can be used

for detection of the sequence ID.

Since the received signal is transmitted from the transmitter by gathering a plurality

of sequences, the signal which has undergone the correlation includes a plurality ofpeaks. In

this embodiment, four peaks are detected, and the receiver determines whether each of the

detected peaks corresponds to which one ofblock 1 to block 4 and also corresponds to which

duration of a corresponding block (S1909) to decode bit order and bit value of the original

data (S1911).

The method of effectively transmitting the preamble sequence and message through

the RACH has been described as above. Finally, a procedure of transmitting a preamble from

a user equipment (UE) to a base station (Node-B) and performing synchronization between

both the user equipment and the base station will be described based on two embodiments.

FIG. 20A and FIG. 20B illustrate the two embodiments.

In the embodiment of FIG. 20A, synchronization is performed in such a manner the
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user equipment accesses the base station only once. In other words, if the user equipment

transmits a preamble and a messing including inforniation required for synchronization to the

base station (S2001), the base station transmits timing information to the user equipment

(S2003) and at the same time allocates a resource for transmission of uplink data (S2005).

The user equipment transmits the uplink data to the base station through the allocated

resource (S2007).

In the embodiment of FIG. 20B, for synchronization, the user equipment accesses

the base station twice. In other words, if the user equipment transmits a preamble to the base

station (S2011), the base station transmits timing information to the user equipment and at the

same time allocates a resource for a request of scheduling (S2013). The user equipment

transmits a message for a request of scheduling to the base station through the allocated

resource (S2015). Then, the base station allocates a resource for transmission of uplinlc data

to the user equipment (S2017). In this Way, the user equipment transmits to the uplink data to

the base station through the secondly allocated resource (S2019).

FIG. 21 is a diagram illustrating a method of transmitting data to a receiver through a

signaling channel in accordance with one embodiment of the present invention.

Since the receiver should search a start position of a transmission signal in actually

realizing the random access channel, it is generally designed that the random access channel

has a specific pattern in the time domain. To this end, a preamble sequence may be used so

that the random access signal originally has a repetitive pattern. Alternatively, a certain

interval may be maintained between sub—carriers in the frequency domain to obtain repetitive

characteristics in the time domain. Accordingly, the access modes of FIG. 6A and FIG. 6B are

characterized in that the start position of the transmission signal should easily be searched in

the time domain. To this end, the CAZAC sequence is used. The CAZAC sequence can be

classified into GCL sequence (Equation 1) and Zadoff-Chu sequence (Equation 2).



ZTE 1002-0174

WO 2007/142492 PCT/KR2007/002784

30

Meanwhile, a specific sequence of a long length is preferably used to transmit

unique information of the user equipment or the base station through RACH (Random Access

Channel) or SCH (Synchronization Channel). This is because that the receiver easily detects

corresponding ID and more various kinds of sequences can be used to provide convenience

for system design.

However, if message is transmitted with corresponding ID at a sequence of a long

length, since the quantity of the message is increased by log; function, there is limitation in

message passing with ID only when the sequence exceeds a certain length. Accordingly, in

this embodiment, the sequence is divided by several short blocks, and a short signature

sequence corresponding to data to be transmitted to each block of the sequence is used

instead of specific manipulation such as conjugation or negation.

Referring to FIG. 21, the sequence is divided into a predetermined number of blocks,

and a short signature sequence corresponding to data to be transmitted is applied for each of

the divided blocks. A long CAZAC sequence is multiplied by combination of the blocks for

which the short signature sequence is applied, whereby a final data sequence to be

transmitted to the receiver is completed.

In this case, assuming that the short signature sequence consists of four signatures,

the following signature sets can be used. Also, if there is difference between respective data

constituting the signature sets, any other signature set may be used without specific limitation.

1) Modulation values: {1+j, l—j, -1—j, -1+j}

2) Exponential sequence: {[exp(iwon)], [exp(jw1n)], [exp(jw2n)], [exp(jw3n)] },

where n=0...Ns, and Ns is a length of each block

3) Walsh Hadamard sequence: {[l1ll], [1—ll—l], [11-1-1], [1-l—l1]}, where, if the

length Ns of each block is longer than 4, each sequence is repeated to adjust the length.

Examples of the long CAZAC sequence that can be used in the embodiment of FIG.
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21 include, but not limited to, one GCL CAZAC sequence, Zadoff-Chu CAZAC sequence,

and a sequence generated by concatenation of two or more short GCL or Zadoff-Chu CAZAC

sequences having the same length or different lengths.

The aforementioned manner of applying a short signature sequence for data

transmission and reception to the long CAZAC sequence is advantageous in that it is less

affected by channel than the related art modulation method of transmission data and

performance is little decreased even though the number of bits constituting one signature is

increased.

FIG. 22 illustrates an example of a receiver and a transmitter for transmitting a

preamble and data through RACH, SCH or other channel by using the aforementioned

manner.

Since the number ofbits can be increased in accordance with increase of signatures,

channel coding can be applied for the transmitter. If channel coding is performed,

time/frequency diversity can be obtained through an interleaver. Also, bit to signature

mapping can be performed to minimize a bit error rate. In this case, Gray mapping can be

used. The sequence which has undergone this procedure is mixed with CAZAC and then

transmitted.

The receiver detects CAZAC ID, and calculates a 1og—1ikelihood ratio (LLR) for

each of bits. Then, the receiver decodes transmission data through a channel decoder.

Considering complexity according to sequence search of the receiver configured as shown in

FIG 22, the transmitter preferably uses an exponential sequence as a signature sequence. In

this case, the receiver can simply search CAZAC ID through phase difference Fourier

Transform. Afterwards, the receiver can again simply calculate LLR from the signature

through Fourier Transform.

According to the present invention, the structure on the frequency axis/time axis of
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the RACH can be identified more definitely. Also, since the RACH resource is divisionally

distributed for each frame, even though the user equipment fails to access a specific RACH,

the user equipment can directly access RACH of the next frame, whereby access to the base

station is improved. Moreover, the user equipment can easily access the RACH even in case

of a traffic area of which QoS condition is strict.

Furthermore, according to the present invention, since information is transmitted and

received between the user equipment and the base station by using the code sequence,

time/fiequency diversity can be maximized, and performance attenuation due to influence of

channel can be alleviated through the signature manner.

According to the present invention, since the total length of the corresponding

sequence can be used with maintaining the advantage of the code sequence according to the

related art, data transmission can be performed more efficiently. Also, since the code

sequence undergoes predetermined data processing, the quantity of information to be

transmitted can be increased and the transmitted data becomes robust to noise or channel.

It will be apparent to those skilled in the art that the present invention can be

embodied in other specific forms without departing from the spirit and essential

characteristics of the invention. Thus, the above embodiments are to be considered in all

respects as illustrative and not restrictive. The scope of the invention should be determined

by reasonable interpretation of the appended claims and all change which comes within the

equivalent scope of the invention are included in the scope of the invention.

INDUSTRIAL APPLICABILITY

The present invention is applicable to a wireless communication system such as a

mobile communication system or a wireless Internet system.
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1. A method of transmitting data on a random access channel in a mobile

communication system, the method comprising:

generating a new code by multiplying a code sequence by an exponential sequence;

transmitting the new code sequence to a receiving side.

2. The method of claim 1, wherein the code sequence is a CAZAC (constant

amplitude zero autocorrelation) sequence.

3. The method of claim 1 or 2, wherein the code sequence is transmitted as a

preamble.

4. A method of transmitting data by using a code sequence in a mobile

communication system, the method comprising:

conjugating at least one element included in at least one block of a code sequence

divided by at least two blocks to indicate predetermined information; and

transmitting the code sequence, in which the at least one block is conjugated, to a

receiving side.

5. The method of claim 4, wherein the code sequence is a CAZAC sequence.

6. A method of transmitting data by using a code sequence in a mobile

communication system, the method comprising:
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generating a second code sequence indicating predetermined information by

combining at least two first code sequences mapped with at least one information bit,

respectively; and

transmitting the second code sequence to a receiving side.

7. The method of claim 6, wherein the first code sequence is a CAZAC sequence.

8. The method of claim 6, wherein, if each of the first code sequences is mapped

with ‘n’ number of infonnation bits, the at least two first code sequences are selected from a

sequence group consisting of 2" number of first code sequences.

9. The method of claim 6, wherein the combination of the at least two first code

sequences is perfonned by summing the at least two first code sequences after giving

predetermined delay to each of the at least two first code sequences.

10. A method of transmitting a code sequence in a mobile communication system,

the method comprising:

generating a combination code sequence by combining a base code sequence to at

least one code sequence obtained by circular shift of the base code sequence; and

transmitting the combination code sequence to a receiving side.

11. The method of claim 10, wherein each of the base code sequence and the at least

one code sequence identifies one or more information bit.

12. The method of claim 10, wherein the step of generating the combination code

sequence is performed in a frequency domain.
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13. The method of claim 10, wherein the step of generating the combination code

sequence is performed in a time domain.

14. The method of claim 10, wherein the combination code sequence is transmitted

through a random access channel (RACH).

15 . The method of claim 10, wherein the at least one code sequence is obtained by

circular shift of the base code sequence as much as integer times of circular shift unit.

16. A method of transmitting a code sequence in a mobile communication system,

the method comprising:

generating a repetitive code sequence by repeatedly concatenating a first code

sequence at least one or more times;

generating a cyclic prefix (CP) by copying a certain part of a rear end of the

repetitive code sequence and concatenating the copied part to a front end of the repetitive

code sequence; and

transmitting the repetitive code sequence, in which the CP is generated, to a

receiving side.

17. The method of claim 16, wherein the repetitive code sequence is transmitted as a

preamble on a random access channel.

18. A method of allocating a random access channel in a multi-carrier system, the

method comprising:

allocating a random access charmel to each of at least two consecutive frames in a
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way that frequency bands of the random access channels allocated to the at least two

consecutive frames are not overlapped with each other; and

transmitting allocation information of the random access channels allocated to the at

least two consecutive frames to at least one user equipment.

19. The method of claim 18, wherein the frequency bands of the random access

channels allocated to the at least two consecutive frames have a pattern which is periodically

repeated.

20. The method of claim 18, wherein the allocation information includes a hopping

pattern of the frequency bands of the random access channels allocated to the at least two

consecutive frames.

21. The method of claim 18, wherein the random access channels are uniformly

allocated to the at least two consecutive frames.

22. The method of claim 18, further comprising allocating a channel region for

transmission of a pilot signal at the user equipment to at least one sub—fran1e to which the

random access channel is allocated.

23. The method of claim 22, wherein the user equipment trying to random access

through the random access channel transmits a pilot signal through the channel region.

24. A method of transmitting data by using a code sequence in a mobile

communication system, the method comprising:
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mapping each of a plurality of blocks having at least one bit of a input data stream,

respectively to a corresponding signature sequence;

multiplying a signature sequence stream, to which the plurality ofblocks are mapped,

by a specific code sequence; and

transmitting the signature sequence stream multiplied by the specific code sequence

to a receiving side.

25. The method of claim 24, wherein the specific code sequence is a single CAZAC

sequence.

26. The method of claim 24, wherein the specific code sequence is a sequence

obtained by concatenating at least two difierent CAZAC sequences.

27. The method of claim 24, wherein the signature sequence is an exponential

sequence.

28. The method of claim 24, wherein the signature sequence is a Hadamard sequence.

29. The method of claim 24, fiirther comprising repeating each signature sequence

so as to match a length of the signature sequence stream, to which the plurality of blocks are

mapped, with a length of the specific code sequence.

30. The method of claim 24, wherein the signature sequence mapping is Gray

mapping.
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METHOD OF TRANSMITTING DATA

IN A MOBILE COMMUNICAITON SYSTEM

[DESCRIPTION]

TECHNICAL FIELD

The present invention relates to a mobile communication system, and more

particularly, to a method of expanding a code sequence, a structure of a random access

channel and a method of transmitting data in a mobile communication system.

BACKGROUND ART

A user equipment uses a random access channel (RACI-1) to access a network in a

state that the user equipment is not uplink synchronized with a base station. A signal having

repetitive characteristic in a time domain is used in the random access channel, so that a

receiver easily searches a start position of a transmission signal. In general, the repetitive

characteristic is realized by repetitive transmission of a preamble.

A representative example of a sequence for realizing the preamble includes a

CAZAC (Constant Amplitude Zero Auto Correlation) sequence. The CAZAC sequence is

expressed by a Dirac—Delta function in case of auto-correlation and has a constant value in

case of cross—correlation. In this respect, it has been estimated that the CAZAC sequence has

excellent transmission characteristics. However, the CAZAC sequence has limitation in that

maximum N-1 number of sequences can be used for a sequence having a length ofN. For this

reason, a method for increasing available bits of the sequence while maintaining the excellent

transmission characteristics is required.

Meanwhile, there are provided various methods for transmitting data from a random

access channel by using the CAZAC sequence. Of them, the first method is to directly
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interpret CAZAC sequence ID to message information. Assuming that data to be transmitted

is a preamble, if a sufficient number of sequences that can be used as the preamble are

provided, message passing can be performed with only CAZAC sequence ID without

additional manipulation. However, since a method of transmitting additional information

should be considered in an actual synchronized RACH, problems occur in that there is

difficulty in realizing a sufficient number of CAZAC sequence sets, and the cost required for

search of a receiver increases.

The second method is to simultaneously transmit CAZAC sequence and Walsh

sequence by using a code division multiplexing (CDM) mode. In this case, CAZAC sequence

ID is used as user equipment identification information, and the Walsh sequence transmitted

in the CDM mode is interpreted as message information. FIG. 1 is a block schematic view

illustrating a transmitter for realizing the second method. However, the second method has

limitation in that even though the Walsh sequence is added to the CAZAC sequence, bits of

message that can additionally be obtained are only log2N bits when the Walsh sequence has a

length of N.

The third method is to transmit CAZAC sequence and Walsh sequence in such a way

to mix the Walsh sequence with the CAZAC sequence. In this case, CAZAC sequence ID is

used as user equipment identification information, and the Walsh sequence is interpreted as

message information. FIG. 2 is a block diagram illustrating a data processing procedure at a

transmitter for realizing the third method. However, according to the third method, since the

Walsh sequence acts as noise in detection of the CAZAC sequence to cause difficulty in

detecting sequence ID, there is limitation in that repetitive sequences should be transmitted to

prevent the Walsh sequence from acting as noise in detection of the CAZAC sequence.

The fourth method is to either give orthogonality between blocks constituting a

corresponding sequence by multiplying an exponential term by a CAZAC sequence or
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directly apply data modulation such as DPSK, DQPSK, D8PSK, etc. In this case, CAZAC

sequence ID is used as user equipment identification information, and the modulated

sequence is demodulated and then used as message information. FIG. 3A illustrates data

modulation according to the former method of the fourth method, and FIG. 3B illustrates data

modulation according to the latter method of the fourth.

Furthermore, the fifth method is to transmit CAZAC sequence by attaching a

message part to the CAZAC sequence. FIG. 4A illustrates the case where a message (coded

bit) is attached to the CAZAC sequence used as a preamble, and FIG. 4B illustrates the case

where a message (coded bit) is attached to a sequence consisting of a predetermined number

ofblocks to which orthogonality is given.

However, the fourth method and the fifth method have a problem in that they are

susceptible to change of channel condition.

DISCLOSURE OF THE INVENTION

Accordingly, the present invention has been suggested to substantially obviate one or

more problems due to limitations and disadvantages of the related art, and an object of the

present invention is to provide a method of transmitting and receiving message between a

user equipment and a base station by using a long sequence to maximize time/frequency

diversity and alleviating performance attenuation due to channel.

Another object of the present invention is to provide a method of transmitting data

through a code sequence in a mobile communication system, in which the quantity of data

can be increased and the transmitted data becomes robust to noise or channel change.

Still another object of the present invention is to provide a method of suggesting a

structure of an efficient random access channel in a multi-carrier system.

Further still another object of the present invention is to provide a method of
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minimizing access time of a user equipment to a random access channel in a mobile

communication system. I

To achieve these objects and other advantages and in accordance with the purpose of

the invention, as embodied and broadly described herein, a data transmission method through

a random access chamiel in a mobile communication system comprises generating a new

code by multiplying a code sequence by an exponential sequence, and transmitting the new

code sequence to a receiving side.

In another aspect of the present invention, a data transmission method by using a

code sequence in a mobile communication system comprises conjugating at least one element

included in at least one block of a code sequence divided by at least two blocks to indicate

predetermined information, and transmitting the code sequence, in which the at least one

block is conjugated, to a receiving side.

In still another aspect of the present invention, a data transmission method by using

a code sequence in a mobile communication system generating a second code sequence

indicating predetermined information by combining at least two first code sequences mapped

with at least one information bit, respectively, and transmitting the second code sequence to a

receiving side.

In further still another aspect of the present invention, a code sequence transmission

method in a mobile communication system comprises generating a combination code

sequence by combining a base code sequence to at least one code sequence obtained by

circular shift of the base code sequence, and transmitting the combination code sequence to a

receiving side.

In further still another aspect of the present invention, a code sequence transmission

method in a mobile communication system generating a repetitive code sequence by

repeatedly concatenating a first code sequence at least one or more times, generating a cyclic
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prefix (CP) by copying a certain part of a rear end of the repetitive code sequence and

concatenating the copied part to a firont end of the repetitive code sequence, and transmitting

the repetitive code sequence, in which the CP is generated, to a receiving side.

In fiirther still another aspect of the present invention, a method of allocating a

random access channel (RACH) in a multi-carrier system comprises allocating a random

access channel to each of at least two consecutive frames in a way that frequency bands of

the random access channels allocated to the at least two consecutive frames are not

overlapped with each other, and transmitting allocation information of the random access

channels allocated to the at least two consecutive frames to at least one user equipment.

In further still another aspect of the present invention, a data transmission method

through a code sequence in a mobile communication system mapping each of a plurality of

blocks having at least one bit of a input data stream, respectively to a corresponding signature

sequence, multiplying a signature sequence stream, to which the plurality of blocks are

mapped, by a specific code sequence, and transmitting the signature sequence stream

multiplied by the specific code sequence to a receiving side.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates an example of a data transmission method through a random access

channel in an OFDMA system according to the related art;

FIG. 2 illustrates another example of a data transmission method through a random

access channel in an OFDMA system according to the related art;

FIG 3A and FIG. 3B illustrate still another example of a data transmission method

through a random access channel in an OFDMA system according to the related art;

FIG. 4A and FIG. 4B illustrate further still another example of a data transmission

method through a random access charmel in an OFDMA system according to the related art;
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FIG. 5 illustrates an example of a structure of a random access channel used in an

OFDMA system;

FIG. 6A and FIG. 6B illustrate examples of sending an RACH signal in a time

domain or a frequency domain based on a stiucture of a random access channel ofFIG. 5;

FIG. 7 illustrates another example of a structure of a random access channel used in

an OFDMA system;

FIG. 8A and FIG. 8B illustrate still another example of a structure of a random access

channel used in an OFDMA system;

FIG. 9 illustrates a structure of a random access channel according to one

embodiment of the present invention;

FIG. 10 illustrates a structure of a random access channel of a sub—frame to which

RACH pilot is allocated;

FIG. 11 illustrates a repetitive structure of a preamble according to one embodiment

of the present invention;

FIG. 12 is a structural View of unit data to illustrate one embodiment of the present

invention, which transmits data by using a code sequence expanded through conjugation;

FIG. 13 is a flow chart illustrating a procedure of receiving and decoding data

transmitted in a code sequence expanded through conjugation in accordance with one

embodiment of the present invention;

FIG. 14 is a structural View of unit data to illustrate one embodiment of the present

invention, which transmits data by using a code sequence expanded through grouping;

FIG. 15 is a flow chart illustrating a procedure of receiving and decoding data

transmitted in a code sequence expanded through grouping;

FIG. 16 is a structural View of unit data to illustrate one embodiment of the present

invention, which transmits data by using a code sequence expanded through grouping and
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FIG. 17 is a flow chart illustrating a procedure of receiving and decoding data

transmitted in a code sequence expanded through grouping and delay processing;

FIG. 18 is a structural view of unit data to illustrate one embodiment of the present

invention, which transmits data by using a code sequence expanded through PPM

modulation;

FIG. 19 is a flow chart illustrating a procedure of receiving and decoding data

transmitted in a code sequence expanded through PPM modulation;

FIG. 20A and FIG. 20B are flow charts illustrating a procedure of performing

synchronization in a random access channel in accordance with a data transmission method

of the present invention;

FIG 21 illustrates a method of transmitting data to a receiver through a signaling

channel in accordance with one embodiment of the present invention; and

FIG. 22 illustrates an example of a receiver and a transmitter for transmitting a

preamble and data through RACH, SCH or other channel in accordance with one

embodiment of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

Hereinafter, structures, operations, and other features of the present invention will be

understood readily by the preferred embodiments of the present invention, examples of which

are illustrated in the accompanying drawings.

A random access charmel (RACH) is used to allow a user equipment to access a

network in a state that the user equipment is not uplink synchronized with a base station. A

random access mode can be classified into an initial ranging access mode and a periodic

ranging access mode depending on an access mode to network. According to the initial
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ranging access mode, the user equipment acquires downlink synchronization and first

accesses a base station. According to the periodic ranging access mode, the user equipment

connected with a network accesses the network if necessary. The initial ranging access mode

is used to allow the user equipment to synchronize with the network while accessing the

network and receive its required ID from the network. The periodic ranging access mode is

used to initiate a protocol to receive data from the base station or when a packet to be

transmitted exists.

In particular, the periodic ranging access mode can be classified into two types in the

3GPP LTE (long term evolution) system, i.e., a synchronized access mode and a non-

synchronized access mode. The synchronized access mode is used if an uplink signal is

within a synchronization limit when the user equipment accesses the RACH. The non-

synchronized access mode is used if the uplink signal is beyond the synchronization limit.

The non—synchronized access mode is used when the user first accesses the base station or

synchronization update is not performed after synchronization is performed. At this time, the

synchronized access mode is the same as the periodic ranging access mode, and is used when

the user equipment accesses the RACH for the purpose of notifying the base station of the

change status of the user equipment and requesting resource allocation.

On the other hand, the synchronized access mode alleviates limitation of a guard

time in the RACH by assuming that the user equipment does not depart from uplink

synchronization with the base station. For this reason, much more time-frequency resources

can be used. For example, a considerable amount of messages (more than 24 bits) may be

added to a preamble sequence for random access in the synchronized access mode so that

both the preamble sequence and the messages may be transmitted together.

A structure of the RACH, which performs a unique function of the RACH while

satisfying the aforementioned synchronized and non—synchronized access modes will now be
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FIG. 5 is a diagram illustrating an example of a structure of a random access channel

(RACH) used in an OFDMA system. As shown in FIG. 5, it is noted that the RACH is

divided into N number of sub—frames on a time axis and M number of frequency bands on a

frequency axis depending on a radius of a cell. Frequency in generation of the RACH is

detennined depending on QoS (Quality of Service) requirements in a medium access control

(MAC) layer. In general, the RACH is generated per certain period (several tens of milli-

seconds (ms) to several hundreds of ms). In this case, frequency diversity effect and time

diversity effect are provided in generating several RACHS and at the same time collision

between user equipments which access through the RACH is reduced. The length of the sub-

frame can be 0.5 ms, 1 ms, etc.

In the RACH structure as shown in FIG. 5, a random sub—frame will be referred to as

a time—frequency resource (TFR) which is a basic unit of data transmission. FIG. 6A is a

diagram illustrating a type of sending a random access signal to the TFR in a time domain,

and FIG 6B illustrates a type of sending a RACH signal in a frequency domain.

As shown in FIG. 6A, if a random access signal is generated in a time domain, the

original sub-frame structure is disregarded and the signal is aligned through only the TFR. By

contrast, as shown in FIG. 6B, in case of the synchronized random access mode, the sub-

frame structure is maintained in the frequency domain and at the same time a random access

signal to be transmitted to sub—ca1riers of each OFDM symbol is generated. Accordingly,

orthogonality can be maintained between respective blocks constituting TFR, and channel

estimation can easily be performed.

FIG. 7 is a diagram illustrating another example of a structure of RACH used in an

OFDMA system. As shown in FIG. 7, it is noted that a preamble ‘b’ and a pilot ‘a’ are

partially overlapped in a TDM/FDM mode and a TDM mode of RACH burst duration of an
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attached wideband pilot. It is also noted that a pilot ‘a’ and a pilot ‘b’ are simultaneously

overlapped with a preamble ‘a’ and the preamble ‘b’ in the TDM/FDM mode and the TDM

mode of an embedded wideband pilot. In other words, it is designed that a preamble and a

pilot are together transmitted through the RACH, so that message decoding is easily

performed through channel estimation if message is added to the RACH. Alternatively, a

wideband pilot is used so that channel quality information (CQI) of a total of RACH bands

can be acquired in addition to a preamble band of the RACH.

FIG. 8A and FIG. 8B are diagrams illustrating another examples of a structure of the

RACH used in the OFDMA system,

As shown in FIG. 8A, a preamble is transmitted for a predetermined time period

through a frequency band, and a short block duration is provided at a certain period so that

a pilot for decoding a preamble is transmitted to a corresponding short block. At this time, the

pilot transmission is performed through a part of a total of frequency bands (transmission

through 25 sub—carriers corresponding to a middle band of a total of 75 sub-carriers), so that

the pilot can be transmitted to a specific user equipment under a multi—access environment.

Furthermore, as shown in FIG. 8B, a message to be transmitted and a pilot for

decoding the message are multiplexed and continue to be transmitted through some frequency

bands (for example, 25 middle sub—carrier bands of a total of 75 sub-carrier bands) selected

from a total of frequency bands. Accordingly, respective user equipments which perform

multi—access can be identified by allocating some frequency bands at different frequencies.

FIG. 9 is a diagram illustrating a structure ofRACH according to one embodiment of

the present invention.

Generally, frequency in generation of the RACH is determined depending on QoS

requirements in a MAC layer. The RACH is generated at a Variable period (several ms to

several hundreds ofms) depending on requirements of a cell. The RACH can be generated in
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a time domain or a frequency domain as described above with reference to FIG. 6A and FIG.

6B. In the embodiment of FIG. 9, the structure of the RACH corresponds to the case where a

random access signal is generated in the frequency domain.

Referring to FIG. 9, in this embodiment, to overcome a drawback of a long interval

required for retry when the user equipment fails to access the RACH, a corresponding RACH

resource is dispersed in each frame within one period if frequency in generation of the RACH

and the quantity of overhead are determined. The number of frames included in one period

can freely be determined as occasion demands. At this time, it is preferable that the RACH is

divisionally arranged so as to be uniformly distributed for each frequency band with respect

to a plurality of frames constituting one period. However, position on the time axis may be

changed without change of position on the frequency axis and vice versa depending on

specific requirements (synchronized action or decrease of inter-cell interference) of a cell or

if a system band is small. Also, arrangement of any one of frequency and time may be

changed to obtain the minimum interval between the RACI-Is arranged in each frame.

In the embodiment of FIG. 9, the network should notify the user equipment of

position information of the allocated RACH resource. In other words, the network can notify

each user equipment of frequency and time information occupied by the ILACI-I resource

allocated for each frame included in one period, and each user equipment can try random

access through the allocated RACH resource by using the position information from the

network. The position information of the RACH resource of each frame can be expressed by

sub-carrier offset, the number of sub—carriers, timing offset, and the number of symbols.

However, if the RACH information on each frame is expressed by the above four parameters,

it may be undesirable in that the quantity of the infonnation can be increased. Accordingly, a

method of decreasing the quantity of the information for expressing the position information

of the RACH allocated on each frame is required. The position information of the RACH can
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be transmitted through a broadcast chaimel (BCH) or other downlink control Channel.

As one method, a method using a hopping pattern may be considered. The hopping

pattern means a pattern consisting of information indicating frequency domains of the RACH

resource allocated to each frame Within one period. In other words, in the embodiment of FIG.

9, since the RACH resource is divisionally arranged so as to be uniformly distributed for each

frequency band with respect to a plurality of frames constituting one period, an indicator

which indicates a frequency band that can be allocated to each flame as the RACH resource

is previously determined, and the frequency band of the RACH resource allocated to each

frame within one period can be notified through a pattern of the indicator which indicates a

corresponding frequency band.

For example, if four frames are used as one period in a system which uses a total of

bands of 10MH2, the position of the RACH includes sub—bands having an interval of2.5MHz

as one RACH frequency band (band smaller than l.25MHz or 2.5MHz). At this time, a total

of bands consist of four sub—bands, wherein the respective sub—bands are designated by

indicators, which indicate each sub—band, as l , 2, 3 and 4 in due order fi'om a high“ frequency

band to a low frequency band, In this way, the frequency band position information of the

RACH resource allocated to all frames within one period can be expressed by patterns

configured by the above indicators, for example 2, 3, 1, 4. The hopping pattern may be

configured differently or equally depending on each frame. Time information of the RACH

resource allocated to each frame within one period can generally be expressed by timing

offset and the number of symbols. At this time, at least any one of the timing offset and the

number of symbols may be fixed to decrease the quantity of the information. For example, if

it is previously scheduled that the timing offset and the number of symbols for the RACH

resource of each frame are fixed, the network only needs to transmit the hopping pattern to

notify the user equipment of the position information of the RACH resource of all frames
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If each sub-band is narrow or considering influence of interference between user

equipments, hopping patterns for all frames may be set equally. In this case, the network only

needs to notify the user equipment of a frame period.

Hereinafter, the procedure of transmitting uplink data from the user equipment to the

base station by using the structure of the RACH as shown in the embodiment of FIG. 9 will

be described. In this case, data transmission is performed through the RACH among reverse

common channels consisting of a plurality of frames.

First of all, the user equipment tries to access the dispersed RACH included in the

current frame to transfer its information to the base station. If the user equipment successfully

accesses the RACH, the user equipment transmits preamble data through the corresponding

RACH. However, if the user equipment fails to access the RACH, the user equipment tries to

access the RACH divisionally arranged in the frame of the next order. At this time, the RACH

included in the frame of the next order is preferably arranged in a fiequency band different

from that of the RACH of the previous frame if the frequency band is not sufficiently wide or

there are no specific requirements (inter-cell interference or limitation in action range of user

equipment). Also, the above access procedure continues to be performed in the frame of the

next order until the user equipment successfully accesses the RACH.

Meanwhile, in case of the synchronized RACH, the sub-frame of each frame

preferably includes a short block to which a pilot for the user equipment which has accessed

the corresponding RACH is allocated. At least one RACH pilot and access pilot may be

allocated to the short block at a predetermined pattern. In other words, the user equipment

which has accessed the RACH should know channel information to receive a channel from

the base station. The channel information may be set in RACH pilot within an uplink short

block. The base station allocates a proper channel to the user equipment through the
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corresponding RACH pilot. Meanwhile, if the user equipment which accesses the RACH

notifies the base station of information of channel quality as to whether the user equipment is

preferably allocatediwith which cha11nel through the RACH pilot, a favorable channel can be

allocated to the user equipment during scheduling, whereby communication of good quality

can be maintained.

Accordingly, the RACH pilot that can be used for the user equipment which accesses

the RACH is separately allocated to the sub-frame which includes RACH. Thus, the user

equipment which accesses the RACH sends a preamble to the base station through the

corresponding RACH and also sends a pilot for transmission of channel quality information

to the designated RACH pilot. The RACH pilot is a sequence designated depending on a

preamble, and it is preferable that the user equipments, which use different preamble

sequences, use different RACH pilot sequences if possible or select RACH pilot of different

sub-carriers or partially overlapped sub-carriers.

FIG. 10 is a diagram illustrating a structure of a random access channel of a sub-

frame to which the RACH pilot is allocated. It is noted that each sub-frame includes at least

one short block to which at least one RACH pilot and access pilot are allocated at a

predetermined pattern. In this case, the RACH pilot exists in the frequency band of the

allocated RACH and other system bands. In this embodiment, it has been described that

two s11ort blocks exist per one frame and the RACH pilot is transmitted to the short blocks.

However, the present invention is not limited to such embodiment, and various modifications

can be made within the apparent range by those skilled in the art.

As described above, it has been described that preamble, synchronization timing

information including pilot information, uplink resource allocation information and message

such as uplink data can be transmitted through the RACH of various structures. It will be

apparent that the data transmission method according to the embodiments of the present
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invention can be used in the RACH and other channels.

Meanwhile, the preamble and the message may separately be transmitted through the

RACH. Alternatively, the message may be transmitted by being implicitly included in the

preamble. One embodiment of the present invention relates to a method of transmitting a

preamble through the latter transmission manner. In one embodiment of the present invention,

a code sequence more expanded than that of the related art can be used for effective

transmission of the preamble. Hereinafter, a method of improving CAZAC sequence

according to one embodiment of the present invention for effective transmission of the

preamble will be described.

Since the receiver should Search a start position of a transmission signal in the

random access channel, it is generally designed that a transmission signal has a specific

pattern in a time domain. To this end, the preamble is transmitted repeatedly or a certain

interval is maintained between sub-caniers in a ficequency domain to obtain repetitive

characteristics in the time domain, thereby identifying time synchronization.

In the former case, the preamble represents a reference signal used for the purpose of

initial synchronization setting, cell detection, frequency offset, and channel estimation. In a

cellular mobile communication system, a sequence having good cross-correlation

characteristic is preferably used for repetitive transmission of the preamble. To this end,

binary hardamard code or poly—phase CAZAC sequence may be used. Particularly, the

CAZAC sequence has been estimated that it has excellent transmission characteristics as it is

expressed by a Dirac-Delta function in case of auto—correlation and has a constant value in

case of cross—correlation.

The CAZAC sequence can be classified into GCL sequence (Equation 1) and

Zadofl“—Chu sequence (Equation 2) as follows.

[Equation 1]
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_;'o:Mk(k+ 1 )
0 (lc;N,1\4) =exp ( - N ) for odd N

jatil/I162 )
iv for even N

c(k;N,Z\/1): eXp(—
[Equation 2]

_ja:Mic(k+ 1)
c(k;N,M)=eXp( N )

for odd N

jauil/[k2
c(k;N,Z\4)=eXp( )

N for even N

In the above Equations, it is noted that if the CAZAC sequence has a length of N,

actually available sequences are limited to N—1 number of sequences. Accordingly, it is

necessary to increase the number of CAZAC sequences to efficiently use them in an actual

system.

For example, a method of expanding the number of available sequences by l is

suggested by providing an improved CAZAC sequence p(k) in such a Way to multiply a

CAZAC sequence c(k) by a predetermined modulation sequence m(k). In other words,

assuming that Zadoff—Chu sequence is used as the CAZAC sequence, the CAZAC sequence

c(k), the modulation sequence 1n(k) and the improved CAZAC sequence p(k) can be defined

by the following Equations 3, 4, and 5, respectively.

[Equation 3]

CAZAC sequence:

c(k;N,M)=eXp ( ————————jmM{k(k+1) )N
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Modulation sequence:

m(1'c)=eXp( j2135 16)
[Equation 5]

Improved CAZAC sequence (or improved preamble):

p-(k)=c(k)*m(k)=eXp( IV
The improved CAZAC sequence p(k) maintains auto—corre1ation and cross-

correlation characteristics of the CAZAC sequence. The following Equation 6 illustrates

auto—correlation characteristic of p(k), and it is noted from the Equation 6 that the final result

is a Dirac—delta fimction. In particular, if the modulation sequence m(k) is a sequence having

a certain phase, it is characterized in that the modulation sequence 111(k) always maintains the

auto-coirelation characteristic.

[Equation 6]

mid) = EExp[ ::i:+cz){ie+zi+1) r;.Ia+a)]ft

’ "silks?" ~ . 2 5'

H

= Eexp( (25231: + did + 1)) + :;;;f‘ at]is

= €;1,Tp(f‘:?:;? d!)§k:exp(~J——-“.?:;‘iyr {Edit + Ci(:d+1: E,
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Furthermore, the following Equation 7 illustrates cross-correlation characteristic of

[Equation 7]

~ '~ I’ 5*'| I. £1‘) ‘ «"1 - r‘
mfldj—— expt£:E}%;—e(k4-dhwi-d+—i}+~%E§wk4—dIn

W

H ‘ frflfi‘ «W l ifirfi ;en:[~ EV ,%(‘_lti+1}~-—-13,; tr)

{}€+d)I[£<:=+n?+ 1;»),3
fit, v .‘ 1' — ’ ;fi2’I_:“ ’ 3 r

exp[% I;%c+d,:u(»:+ar+1>+=%:tk:+at)j

empf\
~7rJ1»_" . -'2-.—a

—%,:”~:g(t~+1)~ 33;;

= (jg +d):jt:+d + 1 )9]

(2aik+a’(ci+ 17)

= 5.33:? if (d + 1 flgexp U: + rt) (:1: + it + 1

“*g~i1r )
F nf’ .£

eels N ti;

In this case, although Equation 7 seems to be similar to Equation 6, it is noted that in

View of summation term, auto-correlation is expressed by sum of exponential but cross-

correlation is expressed by the product of two sequences. The first term is another CAZAC

sequence of which seed value is X, and the second term is a simple exponential function. The

sum of the product of two sequences is equal to obtaining a coefficient of the exponential

function, and its value is equal to a value obtained by converting the CAZAC sequence of
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which seed value is x into a frequency domain and extracting a value from the frequency

position of exponential.

Since the CAZAC sequence has auto—correlation of Dirac—delta characteristic, if it

undergoes Fourier transform, it maintains auto-correlation characteristic of Dirac-delta of a

constant amplitude even in the transformed area. For this reason, if Values of specific

positions are extracted from the frequency domain, their sizes are 1 and equal to each other

but their phases are different from each other. Accordingly, if this result is added to the

Equation 7 to obtain cross-correlation, the obtained cross-correlation can briefly be expressed

by the following Equation 8.

[Equation 8]

cc(ci) = e;z>g3{ 33;?

= my ta’ + 1 :2 + %;—”f,§cz)c:7{a:ii«r,«fsir;

It is noted from the Equation 8 that since C(dM/N;x) always has a size of 1 and an

exponential term also has a size of 1, the cross-correlation is always fixed at 1.

After all, characteristics of the related art CAZAC sequence can be maintained by

the Equation 5 and at the same time the number of codes can be increased. This means that

the result in the area where the exponential terms are multiplied is equal to applying circular

shift to the Fourier transformed area, and multiplying exponential sequences in the time

domain is equal to performing circular shift in the frequency domain.

In other words, it is noted that if correlation between two sequences p(k;M,N,d1)

and p(k;M,N,d2) of which seed Values are equal to each other is obtained, impulse occurs in a
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point where a delay value d in cross-conelation reaches d1~d2. Although design of the

improved sequence as above has the same result as that of circular shift of the CAZAC

sequence, this embodiment of the present invention is advantageous in that the result can be

obtained by a simple procedure such as multiplying two exponential sequences without

Fourier inverse transform after Fourier transform and circular shift.

Hereinafter, a method of improving data transmission reliability of a preamble by

perfonning predetermined data processing for the related art code sequence and a method of

expanding a length of a code sequence when data are simultaneously transmitted will be

described. If the CAZAC sequence is used as the code sequence, the CAZAC sequence

expanded by the above method is preferably used. However, the CAZAC sequence is not

necessarily limited to the CAZAC sequence expanded by the above method, and the related

art CAZAC sequence may be used.

First of all, a structure of transmission data, i.e., preamble, which is commonly

applied to the embodiments of the present invention, will be described.

In a 3GPP LTE (Long Term Evolution) system, a transmitter can repeatedly transmit

the same sequence two times or more so as to allow a receiver to easily detect transmission

data or improve additional detection performance (i.e., increase of spreading gain).

Accordingly, since the receiver only needs to detect repetitive patterns regardless of the type

of the received sequence, it can simply identify time position of a user equipment which

accesses the RACH and improve detection performance.

FIG 11 is a diagram illustrating a structure of a preamble according to one

embodiment of the present invention. In an orthogonal frequency divisional transmission

system, a cyclic prefix (CP) is used, in which the last part of OFDM symbol is copied and

then prefixed to the OFDM symbol to compensate a multi—path loss in signal transmission.

Accordingly, if the OFDM symbol consists of two repetitive preambles, a part of the
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preamble of the later order is copied in the first part by CP to enable compensation of the

multi—path loss for the corresponding preamble. Also, the CP is advantageous in that it is easy

to identify user equipments which access different RACHS in case of CAZAC having good

periodic correlation.

Since inter—symbol interference does not occur even though a single sequence is

transmitted by prefixing CP thereto instead of repetitive transmission of sequence, a

predetermined receiving algorithm can be realized in the frequency domain Without any

problem. However, if the receiver realizes a receiving algorithm in the time domain with

neither repetitive transmission nor CP, the receiver should detect all kinds of code sequences

to identify user equipments which access the RACH. In this respect, the preamble is

preferably realized by a structure of a repetitive pattern. At this time, whether to realize a

repetition pattern can be detennined depending on a data rate supported by the system or the

number of repetitive times can be determined if a repetitive pattern is realized. For example,

to support a minimum data rate supported by the system, RACH preamble can repeatedly be

transmitted one or more times depending on the length of the sequence.

First to fourth embodiments which will be described later relate to a data processing

method of a sequence constituting the structure of the preamble. In these embodiments, data

transmitted to the receiver could be the structure of the preamble of FIG. 11 or a partially

omitted structure (having neither repetitive transmission nor CP). Although it is assumed that

the CAZAC sequence is used as the code sequence for data transmission, the code sequence

is not necessarily limited to the CAZAC sequence. Every sequence having excellent

transmission characteristic, such as Hadarmad code and gold code, can be used as the code

sequence.

<First Embodiment>

To transmit data, a landmark that can be identified is generally required for a
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transmission signal constituting data. In this embodiment, conjugation is used as the

landmark. Since a phase variation width between a conjugated transmission signal and other

transmission signal is very great, interference between transmission signals decreases,

whereby reliability of data transmission can be improved in spite of influence of channel.

FIG. 12 illustrates a method of transmitting data through conjugation according to

one embodiment of the present invention. In the embodiment of FIG. 12, one CAZAC

sequence is divided into four blocks, and ‘O’ or ‘1 ’ indicates whether to perform conjugate for

each block. For example, it may be promised that a block which is not conjugated is
9

expressed by ‘O , and a block which is conjugated is expressed by ‘l.’ In this way, one

CAZAC sequence can express information of 4 bits. In other words, if one CAZAC sequence

is divided into N number ofblocks, information ofN bits can be expressed.

At this time, in a single CAZAC sequence of a long length corresponding to a length

of transmission data, a part of the single CAZAC sequence, which corresponds to a specific

block having a value of 1, may be conjugated. Also, in a plurality of CAZAC sequences of a

short length corresponding to each block length of transmission data, a CAZAC sequence

corresponding to a specific block having a value of 1 may be conjugated.

FIG. 13 is a diagram illustrating an example of a method of receiving and decoding

the sequence transmitted through conjugation from the transmitter in accordance with one

embodiment ofthe present invention.

It is preferable that the transmitter always allocates a value of 0 to the first block of

the transmission data so that the first block is used as a reference later. Accordingly, the

receiver identifies sequence ID for the received first block (S1101), and then measures a peak

by using only the corresponding block (S1102). Next, the receiver identifies sequence IDs for

the first and second blocks (S1103), and then measures a peak by using the first and second

blocks together. At this time, since it is unclear whether the sequence of the second block is in
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the conjugated status, the receiver respectively measures a peak corresponding to the case

where the corresponding block is conjugated (S1104) and a peak corresponding to the case

where the corresponding block is not conjugated (S1105), and then selects greater one of the

two peaks (S1106). Subsequently, the receiver identifies sequence IDS for the first to third

blocks (S1107), and then measures a peak by using the first to third blocks together. In this

case, since it is unclear whether the sequence of the third block is in the conjugated status, the

receiver respectively measures a peak corresponding to the case where the corresponding

block is conjugated (S1108) and a peak corresponding to the case where the corresponding

block is not conjugated (S1109), and then selects greater one of the two peaks (S1110). In this

way, decoding is performed for the first block to the last block so that the original data is

finally decoded.

<S_econd Embodiment>

FIG. 14 is a diagram illustrating a method of transmitting data using a sequence

according to another preferred embodiment of the present invention. Although data

transmission is performed by change of the sequence in the first embodiment, in this

embodiment, a type of a sequence for expressing one block is divided into a sequence (first

sequence) for a block value of ‘O’ and a sequence (second sequence) for a block Value of ‘1,’

and the first and second sequence are grouped. In this case, since the receiver detects only

sequence ID (ID of the first sequence or ID of the second sequence) for each block, the

receiver is less affected by noise or channel.

All sequences are expressed by one group "{co(k;M;), c1(k;MJ-)}" by grouping two

sub-sequences (first sequence and second sequence) (i and j are integers different from each

other). In this case, co(k;Mi) is the first sequence for the block value of O (or hit Value), and

c1(k;Mj) is the second sequence for the block value of 1. At this time, a CAZAC sequence of

a long length corresponding to a length of transmission data may be used as each sub-
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sequence constituting each group. Alternatively, a CAZAC sequence of a short length

corresponding to each block length of transmission data may be used as each sub-sequence

constituting each group.

Meanwhile, the receiver identifies sequence ID of each block, and identifies a type ~

of the sequence (first sequence or second sequence) for each block from a sequence ID set

consisting of the identified sequence IDs. At this time, the type of the sequence for each block

can be expressed by group ID. In other words, in this embodiment, since it is assumed that

code values of each block can be expressed by 0 and 1, two types of the sequence for each

block or two types of group ID are obtained. The code values of each block can be restored

through group ID. This decoding procedure will be described in detail with reference to FIG.

1 5 .

The receiver identifies sequence ID of each block constituting a corresponding

sequence if the sequence is received (S1501), and measures a peak for a sequence ID set

consisting of the identified sequence IDs (S1502). In this case, two peaks having high

frequency in generation are selected (S1503) so that sequences which generate the

corresponding peaks are identified as the first sequence and the second sequence constituting

the group. At this time, if the first sequence and the second sequence are expressed by

predetermined group IDs, respectively, first group ID indicating a code value of 0 and second

group ID indicating a code value of 1 can be identified. After all, group ID of each block can

be identified through the step S1503 (S1504), and thus the code value of each block can be

identified (S1508).

If sequence IDs that can not identify group ID exist due to error occurring during the

decoding procedure, peaks are searched for a set of corresponding sequence IDs (S1505), and

among the peaks, two powerfiil peaks are detected (S1506) so that group IDs are again

identified from the detected powerful peaks (S1507). Subsequently, code values of the
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corresponding blocks can be identified from the identified group IDs (S1508).

<Third Embodiment>

FIG. 16 is a diagram illustrating a method of transmitting data using a sequence

according to another preferred embodiment of the present invention.

If the second embodiment is more expanded, a total number of data bits that can be

transmitted through one group can be increased. For example, if two sequences are defined as

one group like the second embodiment, data of 1 bit per block can be transmitted. If four

sequences are defined as one group, data of 2 bits per block can be transmitted. If eight

sequences are defined as one group, data of 3 bits per block can be transmitted. However,

since a plurality of sequences are grouped and defined as one set, a problem occurs in that if

the length of each sequence is short, the number of groups that can be selected is decreased in

proportion to the short length of each sequence.

Accordingly, it is necessary to expand the length of the sequence to increase the

number of groups that can be selected. To this end, in this embodiment, the length of the

sequence for each block is expanded while respective sequences are multi—oVerlapped as

shown in FIG. 16B and independence is maintained owing to transmission delay between the

overlapped sequences.

Referring to FIG. l6(a), a data value of 2 bits is given to each block. Accordingly, a

sequence group for each block consists of four different CAZAC sequences. Since each

CAZAC sequence constituting the sequence group should identify four values, a group size

should be increased correspondingly. However, in this case, a problem occurs in that the

number of groups that can be used by each base station is decreased. Accordingly, as shown

in FIG 16, the length of each CAZAC sequence is expanded as much as need be while a

predetermined delay is given to each CAZAC sequence during data transmission, whereby

independence is maintained between the respective CAZAC sequences.
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Meanwhile, the receiver identifies ID of a corresponding block based on the order of

each CAZAC sequence represented in the time/frequency domain, and its method of

decoding a code value from corresponding block ID is almost identical with that of the

second eirrbodiment. Hereinafter, a data decoding procedure of the receiver will be described

in detail with reference to FIG 17.

The receiver identifies sequence ID of each block constituting a corresponding

sequence if the sequence is received (S1701), and measures a peak for a sequence ID set

consisting of the identified sequence IDs (S1702). In this embodiment, since one block

expresses two bits, first, second, third and four sequences which express 00, 01, 10, 11 form

one group. Accordingly, the receiver should select 4 peaks having high frequency in

generation as a result of measurement (S1703). In this case, the selected peaks are

respectively mapped to the first, second, third and fourth sequences in accordance with the

order represented in the time/frequency domain. Also, if the first sequence to the fourth

sequence are expressed by predetermined group IDs, respectively, first group ID indicating a

code value of 00, second group ID indicating a code value of 01, third group ID indicating a

code_value of 10, and fourth group ID indicating a code value of 11 can be identified. After

all, group ID of each block can be identified through the step S1703 (S1704), and thus the

code value of each block can be identified (S1708).

If sequence IDs that can not identify group ID exist due to error occurring during the

decoding procedure, peaks are again searched for a set of corresponding sequence IDs

(S1705), and among the peaks, four powerful peaks are detected (S1706) so that group IDs

are again identified from the detected powerfiil peaks (S1707). Subsequently, code values of

the corresponding blocks can be identified from the identified group IDs (S1708).

<Fourth Embodiment>

FIG. 18 is a diagram illustrating a method of transmitting data using a sequence
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according to another preferred embodiment of the present invention.

In the case that the second embodiment and the third embodiment are more

expanded, the signal position is changed through pulse position modulation (PPM) so that the

length of the sequence can be expanded logically. The PPM originally transmits data with

relative pulse delay but PPM based on start position of the sequence is used in this

embodiment.

If bits of data to be transmitted are determined, the base station selects a sequence to

be used for transmission of corresponding data and determines a length of a block for

applying PPM to a corresponding sequence and a length of a duration constituting each block.

A sequence corresponding to each block is separately required when a preamble is generated.

However, in this embodiment, since circular shifi equivalent to a specific duration within a

specific block constituting a corresponding sequence is applied for the same sequence, the

respective sequences are originally the same as one another but are identified from one

another by circular shift.

For example, assuming that one sequence length is divided into four blocks (block 1

to block 4) and each block is expressed by 2 bits, each block is again divided into four

durations (duration 1 to duration 4) to express values of ‘‘OO, 01, 10, 11.” At this time, four

durations included in one block are used as start identification positions of circular shift for a

sequence corresponding to a corresponding block. If a preamble to be transmitted has a total

length of 256, block 1 can have a circular shift value of O~63, block 2 64~127, block 3

128~195, and block 4 196~255. If a specific sequence to be used for transmission of the

preamble is determined and “O0” is transmitted through block 1, sequence 1 undergoes

circular shift so that a start position is arranged in duration 1 (0~15) of block 1. If “I0” is

transmitted to block 2, sequence 2 undergoes circular shift so that a start position is arranged

in duration 3 (96~11l) of block 2. In this way, circular shift is applied for the other blocks
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and then the respective sequences (sequence 1 to sequence 4) are grouped into one to

generate one preamble. In this case, the number of blocks can be generated from 1 to every

random number. Also, a minimum unit of circular shift can be limited to more than a certain

Value considering channel or timing error.

Meanwhile, the receiver identifies respective sub sequences (sequence 1 to sequence

4) constituting corresponding sequences by data processing the transmitted sequences, and

searches a start position of each of the identified sequences to perform data decoding. This

will be described in detail with reference to FIG. 19.

If a sequence is received in the receiver (S1901), the receiver detects ID of the

corresponding sequence (S1903) and performs full correlation through predetermined data

processing for a total of received signals‘ (received sequence) by using the detected result

(S1905). At this time, a full search algorithm or a differential search algorithm can be used

for detection of the sequence ID.

Since the received signal is transmitted from the transmitter by gathering a plurality

of sequences, the sigial which has undergone the correlation includes a plurality of peaks. In

this embodiment, four peaks are detected, and the receiver determines whether each of the

detected peaks corresponds to which one ofblock 1 to block 4 and also corresponds to which

duration of a corresponding block (S1909) to decode bit order and bit value of the original

data (S1911).

The method of effectively transmitting the preamble sequence and message through

the RACH has been described as above. Finally, a procedure of transmitting a preamble from

a user equipment (UE) to a base station (Node-B) and performing synchronization between

both the user equipment and the base station will be described based on two embodiments.

FIG. 20A and FIG. 20B illustrate the two embodiments.

In the embodiment of FIG. 20A, synchronization is performed in such a manner the
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user equipment accesses the base station only once. In other words, if the user equipment

transmits a preamble and a messing including information required for synchronization to the

base station (S2001), the base station transmits timing information to the user equipment

(S2003) and at the same time allocates a resource for transmission of uplink data (S2005).

The user equipment transmits the uplink data to the base station through the allocated

resource (S2007).

In the embodiment of FIG. 20B, for synchronization, the user equipment accesses

the base station twice. In other words, if the user equipment transmits a preamble to the base

station (S2011), the base station transmits timing information to the user equipment and at the

same time allocates a resource for a request of scheduling (S2013). The user equipment

transmits a message for a request of scheduling to the base station through the allocated

resource (S2015). Then, the base station allocates a resource for transmission of uplink data

to the user equipment (S2017). In this way, the user equipment transmits to the uplink data to

the base station through the secondly allocated resource (S2019).

FIG. 21 is a diagram illustrating a method of transmitting data to a receiver through a

signaling channel in accordance with one embodiment of the present invention.

Since the receiver should search a start position of a transmission signal in actually

realizing the random access channel, it is generally designed that the random access channel

has a specific pattern in the time domain. To this end, a preamble sequence may be used so

that the random access signal originally has a repetitive pattern. Alternatively, a certain

interval may be maintained between sub—car-riers in the frequency domain to obtain repetitive

characteristics in the time domain. Accordingly, the access modes ofFIG 6A and FIG. 6B are

characterized in that the start position of the transmission signal should easily be searched in

the time domain. To this end, the CAZAC sequence is used. The CAZAC sequence can be

classified into GCL sequence (Equation 1) and Zadoff—Chu sequence (Equation 2).
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Meanwhile, a specific sequence of a long length is preferably used to transmit

unique information of the user equipment or the base station through RACH (Random Access

Channel) or SCH (Synchronization Channel). This is because that the receiver easily detects

corresponding ID and more various kinds of sequences can be used to provide convenience

for system design.

However, if message is transmitted with corresponding ID at a sequence of a long

length, since the quantity of the message is increased by log; function, there is limitation in

message passing with ID only when the sequence exceeds a certain length. Accordingly, in

this embodiment, the sequence is divided by several short blocks, and a short signature

sequence corresponding to data to be transmitted to each block of the sequence is used

instead of specific manipulation such as conjugation or negation.

Referring to FIG. 21, the sequence is divided into a predetermined number ofblocks,

and a short signature sequence corresponding to data to be transmitted is applied for each of

the divided blocks. A long CAZAC sequence is multiplied by combination of the blocks for

which the short signature sequence is applied, whereby a final data sequence to be

transmitted to the receiver is completed.

In this case, assuming that the short signature sequence consists of four signatures,

the following signature sets can be used. Also, if there is difference between respective data

constituting the signature sets, any other signature set may be used without specific limitation.

1) Modulation values: {1+j, 1—j, -l—j, -1+j}

2) Exponential sequence: {[exp(jw0n)], [exp(jw1n)], [exp(jw2n)], [exp(jw3n)]},

where n=0...Ns, and Ns is a length of each block

3) Walsh Hadaniard sequence: {[llll], [l—1l-1], [ll-1-1], [1-1—11]}, where, if the

length Ns of each block is longer than 4, each sequence is repeated to adjust the length.

Examples of the long CAZAC sequence that can be used in the embodiment of FIG.
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21 include, but not limited to, one GCL CAZAC sequence, Zadoff—Chu CAZAC sequence,

and a sequence generated by concatenation of twoor more short GCL or ZadofféChu CAZAC

sequences having the same length or different lengths.

The aforementioned manner of applying a short signature sequence for data

transmission and reception to the long CAZAC sequence is advantageous in that it is less

affected by channel than the related art modulation method of transmission data and

performance is little decreased even though the number of bits constituting one signature is

increased.

FIG. 22 illustrates an example of a receiver and a transmitter for transmitting a

preamble and data through RACH, SCH or other channel by using the aforementioned

manner.

Since the number of bits can be increased in accordance with increase of signatures,

channel coding can be applied for the transmitter. If channel coding is performed,

time/frequency diversity can be obtained through an interleaver. Also, bit to signature

mapping can be performed to minimize a bit error rate. In this case, Gray mapping can be

used. The sequence which has undergone this procedure is mixed with CAZAC and then

transmitted.

The receiver detects CAZAC ID, and calculates a log—likelihood ratio (LLR) for

each of bits. Then, the receiver decodes transmission data through a channel decoder.

Considering complexity according to sequence search of the receiver configured as shown in

FIG. 22, the transmitter preferably uses an exponential sequence as a signature sequence. In

this case, the receiver can simply search CAZAC ID through phase difference Fourier

Transform. Afterwards, the receiver can again simply calculate LLR from the signature

through Fourier Transform.

According to the present invention, the structure on the fiequency axis/time axis of
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the RACH can be identified more definitely. Also, since the RACH resource is divisionally

distributed for each frame, even though the user equipment fails to access a specific RACH,

the user equipment can directly access RACH of the next frame, whereby access to the base

station is improved. Moreover, the user equipment can easily access the RACH even in case

of a traffic area of which QOS condition is strict.

Furthermore, according to the present invention, since information is transmitted and

received between the user equipment and the base station by using the code sequence,

time/frequency diversity can be maximized, and performance attenuation due to influence of

channel can be alleviated through the signature manner.

According to the present invention, since the total length of the corresponding

sequence can be used with maintaining the advantage of the code sequence according to the

related art, data transmission can be performed more efliciently. Also, since the code

sequence undergoes predetermined data processing, the quantity of information to be

transmitted can be increased and the transmitted data becomes robust to noise or channel.

It will be apparent to those skilled in the art that the present invention can be

embodied in other specific forms without departing from the spirit and essential

characteristics of the invention. Thus, the above embodiments are to be considered in all

respects as illustrative and not restrictive. The scope of the invention should be determined

by reasonable interpretation of the appended claims and all change which comes within the

equivalent scope ofthe invention are included in the scope of the invention.

INDUSTRIAL APPLICABILITY

The present invention is applicable to a wireless communication system such as a

mobile communication system or a wireless Internet system.
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1. A method of transmitting data on a random access channel in a mobile

communication system, the method comprising:

generating a new code by multiplying a code sequence by an exponential sequence;

transmitting the new code sequence to a receiving side.

2. The method of claim 1, wherein the code sequence is a CAZAC (constant

amplitude zero autocorrelation) sequence.

3. The method of claim 1 or 2, wherein the code sequence is transmitted as a

preamble.

4. A method of transmitting data by using a code sequence in a mobile

communication system, the method comprising:

conjugating at least one element included in at least one block of a code sequence

divided by at least two blocks to indicate predetermined information; and

transmitting the code sequence, in which the at least one block is conjugated, to a

receiving side.

5. The method of claim 4, wherein the code sequence is a CAZAC sequence.

6. A method of transmitting data by using a code sequence in a mobile

communication system, the method comprising:
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generating a second code sequence indicating predetermined information by

combining at least two first code sequences mapped with at least one information bit,

respectively; and

transmitting the second code sequence to a receiving side.

7. The method of claim 6, wherein the first code sequence is a CAZAC sequence.

8. The method of claim 6, wherein, if each of the first code sequences is mapped

with ‘n’ number of information bits, the at least two first code sequences are selected from a

sequence group consisting of 2“ number of first code sequences.

9. The method of claim 6, wherein the combination of the at least two first code

sequences is performed by summing the at least two first code sequences after giving

predetermined delay to each of the at least two first code sequences.

10. A method of transmitting a code sequence in a mobile communication system,

the method comprising:

generating a combination code sequence by combining a base code sequence to at

least one code sequence obtained by circular shift of the base code sequence; and

transmitting the combination code sequence to a receiving side.

11. The method of claim 10, wherein each of the base code sequence and the at least

one code sequence identifies one or more information bit.

12. The method of claim 10, wherein the step of generating the combination code

sequence is performed in a frequency domain.
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13. The method of claim 10, wherein the step of generating the combination code

sequence is performed in a time domain.

14. The method of claim 10, wherein the combination code sequence is transmitted

through a random access channel (RACH).

15. The method of claim 10, wherein the at least one code sequence is obtained by

circular shift of the base code sequence as much as integer times of circular shift unit.

16. A method of transmitting a code sequence in a mobile communication system,

the method comprising:

generating a repetitive code sequence by repeatedly concatenating a first code

sequence at least one or more times;

generating a cyclic prefix (CP) by copying a certain part of a rear end of the

repetitive code sequence and concatenating the copied part to a front end of the repetitive

code sequence; and

transmitting the repetitive code sequence, in which the CP is generated, to a

receiving side.

17. The method of claim 16, wherein the repetitive code sequence is transmitted as a

preamble on a random access channel.

18. A method of allocating a random access channel in a multi-carrier system, the

method comprising:

allocating a random access channel to each of at least two consecutive frames in a
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way that frequency bands of the random access channels allocated to the at least two

consecutive frames are not overlapped with each other; and

transmitting allocation information of the random access channels allocated to the at

least two consecutive frames to at least one user equipment.

19. The method of claim 18, wherein the frequency bands of the random access

channels allocated to the at least two consecutive flames have a pattern which is periodically

repeated.

20. The method of claim 18, wherein the allocation information includes a hopping

pattern of the frequency bands of the random access channels allocated to the at least two

consecutive frames.

21. The method of claim 18, wherein the random access channels are uniformly

allocated to the at least two consecutive frames.

22. The method of claim 18, further comprising allocating a channel region for

transmission of a pilot signal at the user equipment to at least one sub—frame to which the

random access channel is allocated.

23. The method of claim 22, wherein the user equipment trying to random access

through the random access channel transmits a pilot signal through the channel region.

24. A method of transmitting data by using a code sequence in a mobile

communication system, the method comprising:
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mapping each of a plurality of blocks having at least one bit of a input data stream,

respectively to a corresponding signature sequence;

multiplying a signature sequence stream, to which the plurality ofblocks are mapped,

by a specific code sequence; and

transmitting the signature sequence stream multiplied by the specific code sequence

to a receiving side.

25. The method of claim 24, wherein the specific code sequence is a single CAZAC

S6qU.61’1C6.

26. The method of claim 24, wherein the specific code sequence is a sequence

obtained by concatenating at least two different CAZAC sequences.

27. The method of claim 24, wherein the signature sequence is an exponential

SCq1.l6l’1CE.

28. The method of claim 24, wherein the signature sequence is a Hadamard sequence.

29. The method of claim 24, further comprising repeating each signature sequence

so as to match a length of the signature sequence stream, to which the plurality of blocks are

mapped, with a length of the specific code sequence.

30. The method of claim 24, wherein the signature sequence mapping is Gray

mapping.
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5H@]Efl%%2flQEE¥@]§fla153mWW1fl%§°

fiflfl §@fi1l%fl.%%flW‘4%§ %%

' w]3H CAZAC(Constant Amplitude Zero AutoC0rre1ation)

*1~8*%E}\ CAZAC /\R:: Fl,/J] GCL A1%:(¢é4 1)s>4— Zadoff-Chu A1%:

;nMk(k+ 1 )
c(k;NLAfr=eXp(- fif ) for odd N
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for even R

j:tZ\Jk(k+ 1)
c(k;N,M)—exp( N ) for odd N

j11:Z\/[k2 )c(k;N,M)=exp( N
for even N

§l—.7

71X15.‘5¥ fl+’r(unique) 731% /Zd‘%5}71 94

scqucnccé *}%’«’»‘}F—. 7&0] “}%Z1‘5‘}F3r. 9J1UF‘5‘}“J, *1%£fi-91

8.018% EH
0 ii 1.

OFHE}, H ‘E%% %wET

.°~“——7— Néfi‘ *:z”_741011 EH31 "‘?%*% Xfl%31*/1 ‘q1—ErO1q*.

#3141. ’*1%i$’4 QOYE Z4741 3104

g2 ?;*?E %7}3}EE *1-3&7} ‘£73 €01 OVJO1

b1ock)£1ii <§1§15}jl, 7}ifl0fl(short

(negation) %91 "—ET7éTfl éZ#% 7}’5‘}71 . ’ ' %

H101 E1 011 5H %5V:‘

TITPE}. $}.W_,C'«_ 6% %% ‘%@01] 9 §P 744% X1]? 54101 E 9

%§§% /Jiltiii /Jifl/5(short signature sequence)%§

,2:
%;5

L_, RACH(Random Access Channe1)L} SCH(SyncronizaLion Channe1)°H*]

11%} IDS’; U11/K1X1§ x1w2_1~

3011 ?i%‘<’>‘ 1%} 5}?

*4%5}71i

1
“c}‘%§u% Fflii
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1‘? $1/~1°11011 U1E1 /*11”§E-1 X’11”:T?’-: %5‘11 ”T‘¢1/i011 E11O1E1% ’

€14 eM1a1~711 argara q~3~v+ zm.

’\1i1£(sequer1ce.)§ £173 711—T91 E3/13$ fi1§1,813_/ 7 4,151,?) 7'

511%131E 3113* 7\1:J«15<1 /\1%é(short signature sequenc

*11L1?1 /‘1%"7 ' %—‘fi 3411011 11

CAZAC /\1%i(long CAZAC sequence): 133101 /1\"1” 01 « ‘ / ‘ E1101E1 /\1

1 %1% "11117‘1 *1 1~71' 471191 "1111i1 1?: 0137901 $15131 7131

*11E%01 *1~i3E% ? 1. ‘. E51 *11L1i1 /H1E% '
LA I

213131. 1 91°11 01‘{1. /‘11L1i1 111E?/11% /‘1%=01

.L§;31101’3_ %,1(1V10du1ati0n va1ues)2 {1+j, 1-j, -1-j, -Hj}

2) X1“/‘F41 7‘1%fli(EXponcntia1 s0qucr1cC)3 {[CXp(jw0 I1)1, [Cxp(jw1 11)],

[0><p(jW2fi)1, [oXp(jvv3n)1} "3171/~1 n=(')...Ns01.:'l,

3) %’/\1 51141-131E /\1%é(Wa1sh Hadamard sequence)3 {[1111], [1-11-1],

111‘1‘11, [1‘1‘111} "171"1, 3391 7:101 N871 431:1 QUJ 7—1 sCquCncC% EIEEA1

9'1*1 é"’1%

01’ $1 7&0] 4 CVAZAC A] $1./:01] ta] 1 ‘



ZTE 1002-0298

,H}i 75/+5 EHOIHE E‘=1;7:5}E “$51011 H]

31"4’9 ’*1JHii§ ?*331*E UTE 7*’

E SCH01] _T_E]°.i]%(13rea111b1e)31} H10] 131%

— 341335. ‘?]r%1} 7E*F]r.

7}E*fi}7l HH%°1l ififl ES?

HEW % %8H/H *1»¥}/%3Jr‘’T‘ 0]

—§}"61*/1 913114 ‘NE -> *1Jt1i%

‘%E%(Gra,vn1a13piI1g)% 0] E‘ 4 ‘£1

E CAZACQE EJQQO1 %’flFdF]r.

#¢v1*o11A15 CA’/,Aco11 dfi 10% zggsm, 1 ‘:]r% 7% bitéofl fl+8H*1 E1

%—/~}iH](log-likelihood ratio, LLR)% 71V:}5J“3}. 73d 9% 5<H‘§ t1§’—‘:‘]% %5H

H 5% FflO]E1% 1. . 37: 834 39% ?*391 ‘}T"1‘]_¥3r°1]/‘1 "135 3:] J10“ “Jr

% >‘*}Z§‘E(comp1eXity)§ flfiiarfl,

(eXponeI1tia1 sequeI1ce)% /‘}%3]-E 330]

013; *1 7-H i]§l"?“E1 fir/‘] LLR% 71VL"fi1% 73"Or°Hi

—:rii] 01] ‘i“.§;(Fou1”ier Trar1sf0rm):°: %5H »¥}EF3}7H Z? 9215}.

01-’2-H1]/‘1 "SL3 . _ “”“3:4, C) F‘, Elmo] “*3? 71tT%0F01]/‘1 %~*(-}91 X1*‘.:‘’-:
1-’, O ‘*19
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$1 111011/‘1 Oiifl 71* 1 74

’1—7j§]L- 74
L. '\_.V }\

‘afléoil 948}Ud RACH9 %F+$%/A11}

, RACH x}%o1 3a11%“§§ a+

/2:118} Ia}; %'1fl}i 1:+% Eaa]<,>;.<fl RACI-1;: 43%

0] ?_{J“*o*lfi]E'%, QoS(Quality of Service) EH0] 77}11}§% E

RACII.?i_9] X,jE—?: %~O]8}71] ”T‘
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13 °é‘.%(prean1b1e) F1] 0] 131%

7?}?-9] £E1]%‘01] Iwjtfl HH7’<]% RACH01] ?.'~Z*%

. E"<#3}E iflté ‘%‘H1i *H”§:?’-: H1013 X

P3 ?L73cl‘ 2}

2%] 153011 2101 *1 ,

5&7] RACH: $713 01?% 7} EE1l%‘o11 %~"+ tH‘>1t5r?~. Er%15}711 $3.

”— 5;? HI]/‘<191*‘:— EHEJ ‘9“.H1i iH%% "ii? P410113 511?} ‘%}‘?§.
'0

«“fl2§}°11 52.101 *1 ..

*0}/1 RACH1: 7% EH1 OJ 011 H1171]

7* EH04 % O1: EFL} OVJQ QV17}
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X]‘|__
5; _

EFL} OVJ94 RACH fiJr%ffi(RAcH Pi1ot)T4 W11:

(Access P110001 £7353 THEJQE QEJHCH 921% Q‘? 99915 'HE‘r% %‘?} 7 1131

K7317“? 6]

/41%?! %HE~3«.% %5H ~’F’fl§°fl F1101E1% «

Xfll /\]%é(sequence)% 517$ %ié%# —

1 $9-E 4 %*?/#011, 31%? 11101131011

7312 *lfi‘—1/57} ‘—‘.%%1 %Ei.—rI:91 i?$°1l H13 /‘W1./‘~% ?3“5}“4 ?
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«112 /\1i1iE 51% 31113? 1_. 7‘111/1i1 *1i1é(shorL signature

se<:1uence)71 °1%3E /~11§‘%1 P1101131 X % “'1

Ki£§??3Z1 8}

*fl7§1@1 ?lC%”1,

‘C171 /‘11L1i1 /‘1%fiE ‘£71 -7” ‘ %‘31 /11??? E%§1~Z/1(M<:><:h11ati<:>I1

Va1ueS)£i ?L*§3E *11E-39%} P1101131

K5317“? 9]

Z%]'% /‘11L1?1 /‘1%1éE @171 $933 %E1 711?? X1?3’1 /‘1%é

(Exponential soqucncdi *7*o‘fl1—: /‘17—%i%1 E1101 E1 6% ‘“‘o1‘?..fl.

l%}1+§11 10]

1117721011 9} O1 *1 ,

[573 ?7% 11]

X11653 U111 7<1110‘%1 if’ "13: i1’ @1011 9101-4,

“B171 1113 /\1¥1./ii 7L1 CAZAC /\1?1/‘—(long CAZAC sequence)71 "’1%1fi':‘ /‘11
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xalewl szzow, em ¢4I%2:9% H1013 6%“

/B17 flu, ,\];]‘_/:7} 35111] X411 /x]-fl/3% 21113 i%(channel coding)5}‘:‘ ?]r

.2517] 41% Egg :-]]o]Efl~§_— 0L1EflE]‘%](inter1eaVing)5]*‘:— L374]?

)5;/1 c1)JEiEq1flC]11El :4]o]Efi§ /~];Lb]fl ‘1’§"N%](sigr1ature mappir1g)3H:* L374]? 131

1 1\]1Lflfq W,§~f§$l :a1o1E4on CAZAC *1%¢?*

]—L‘:] ,7_jH% *11LE‘% fi1O1E%

K3 *7‘??? 13]

1%] 125.~}01] 9.101 *1.

1 *]:t1fl "1L‘v‘§g; 134101 ?L”§(Gray mappir1g)O1 O1%§15‘ "11

%E1/JIBE :rL§J.3}O% %*3fl”.=i
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Zl CA’/AC 7\]%é(l0ng CAZAC Sequence)7} °]‘g“H% A]:/.

}‘]7—L+*] 7\]';flfi(short Signature

[73 ??=é} 17)

fll16‘?:}°1l 9}\"1/‘1,

/37] §ZHL% Mlfifl "]‘?4./‘—1f ’E>L7] $215. €34 7H/“}F9] .‘L’T‘:_‘F§4'{1k(M0dulatio11

Va1u€S)v°——?‘— ¥*3E1% *11”§_% T341013 it “o“?§..

P3 $1?!» 18]

H1 16??}01] 9101/H,

x]:r_Lfi ii A] Ag;
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Hi ?i} 19)

§‘:}% Nlfifl *1 J55 '37] *lL§]$l 33 71140 33*] 3}‘9}“}E 4%

é(Wa1sh Hadalnard sequence)E :r”‘§QE MIL” ’ ' ‘3J‘E’§.

l%?‘<‘%} 20)

“4]14‘%°1] 9}\OV‘1, Q17] 7311 7‘]%fiQ $37] E74] 01501]

41:; qzgag ua1o1ELe_%E1 CAZAC o}011:1% %%6}% D3741;

Q‘? 1310] E1.-%%E1 E1 —.‘%-/~}lEH](1<:>g-likelihood rati<:>)% E?

Q0133 E1‘E51a“c](DCintcr1caVir1g)5}% T371]: ‘%

H10] 51% 3119.1 V]3i‘:oJ(c11annc1 dccoding)’5‘}?~. ‘E711;

H1013 73% ”o“?3.
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_m____.mE
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MWmmW:3%.__:__£
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F"“""““‘”"”'”"“""‘“'“1

EWmmmwmmmmummmmymmzmmwmw x 9», W W» ;r‘ez¢<yrm9mzw2pz»m~4«e<,V/4:w;A1r*_»&w/zrafiavzy/,cn) xmwm»
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16-1
...f..ap
M<..s2.~

K . .,___&_, e;.gm/mwmm,
. ‘Ias,»

mm
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nmfimE
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This is to certify that the following application annexed hereto

is a true copy from the records of the Korean Intellectual

Property Office
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WXI*}'<‘z}l

[M%—'$'l %81§$:4/x1

(339%) E81

[45/;|i4) §8+’;=i’é,t

+ 0019

1| ' 2006.06.26

1

I

I

I

I

I Method for data transferring through Random Access

Channel

QE 0%[9 05.454 ‘£7C|7.£tIt $’%'§|/\|'P!INfl-H)“
rfl

1-2002-012840-3

..2 GEL“flH>|' 09r9H2 0*"*"r_
HI ID

:|szo|C)|:||:

E E r_ til ‘.5 9-1998-000022-1

rt: WE fl n9 oln JHIJ FEE I9'.' 2006-037573-8

InF!F!E E2OIEH EHOEE9 I-95.454
til lfl

/\|:7C|-A-I23:!

9-1998-000279-9

rt: WE fl :19 on JHIJ FE 19'.‘ 2006—O87574—5

FT [HE OE E had

T OI OE had -15%‘;

OI OE L9 09 H3 HII ii KWON,Yeong Hyeon

740611-1533118HE

HENH rormu "‘HE
19!

440-824

EDI 5u“—9.;-I/\| ’é>*‘&t-T1 §§% 103—6 fi|I|t°a"£ 4025113111311 El->F'
KR
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E§5E§£3|l HAN,Seung Hee[§%_°—|

791621
_

82167

122-899

1 % 42-35

PARK,Hyun Hwa

800808-2857823

431-O50

K|M,Dong Cheol

781009-1632216

437-O80

§3|fl%A|wé%7%[H

[%§IH

LEE,Hyun Woo

770601-1063313

431—O8O

-T1 §34|% 1103-8 HIEE 204§
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(‘é-“2§'IH

[’§'$'] 5.95.

[§%9—| %-E-EN] NOH,Min Seok

I-3::-E%§E'§] 770911*1558611

[9-*—.flE'§] 152-053

I-35¢] /HE -7%-—r1 ?§3% $E|£Ea*' EIIEHXIE 2% 211§

K33.) KR

lillll %8+F='1 X+|42£2l £1540“ 2|8+o4 %|2+ gol §$:4:rL|:+.

CHRIS‘

EHEIQ

[—’.‘=—+—§J

DIEE-CHE] O

K3}/.:F§-EFL] 55

[—CF—/.;"fl—¥’é*El O

(Q!/\P§¥El O 2*

[§.*34|l 38,000 -E
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(2”.»av\ xnvaoaw 2: *1i4*E'« zrxwoa

F?ElQ%% }l%3::E£ CAZAC }J%3::%§

~ CAZAC /\]iJé01] saw X14 x]%N

3w]
1_.

[EH§%Ei]

l*—“.‘d°1]

RACH, CAZAC, conjugate, code sequence, preamble



ZTE 1002-0321

[”5‘H]/‘H

‘~f-,‘~’.‘/d ‘%}‘?§ {Method for data

1: 1% OFDMA /\1¢Eil<>11*1 RACH% %fl1 H101 E1 31%

E 2% OFDMA /~]£E,iJ.01]/\] RACH%‘ *5? %E} H] TH

3195 OFDMA x1¢E,4; 011 *1 1mcH% %fa¥

E 4b?~, OFDMA x1¢1—:,;1«:>1w mCH% Fa?

IT: 5% OFDMA /~]iF,E01]/fl /*}%E1E 1331] RACH ?;7:9] ‘#1 4

IT; 59] RACH '?;7:% 7&3]? 51%} ‘- —

*1 RACH £17] 91?&*"a"\1°11%.

:2 7% OFDMA »\1:Eag,o1W *1~8*fl% Ea} RACH +$q L}

:2 821 *2 E 813% OFDMA A1:E,4g,o11/K1 *1~8*flE €93 RACH +50
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fl. 1&0]:

E53 ‘9“.H1i x11E§01W EE Nflii 3?Jr¥;}€1*O% H101‘Ei§

]é ?HL§(RaI1doI11 Access ChaI111e1, RACH)% ‘3‘?:l’°] 7] X1354’ OSEJW:/r

‘”}% *o*EH°11/‘1 L11E$4fl°11 “Si<L5P71 %’%5H *}%~$iF]r.

A] %£3 CAZAC ( Cons t ant

Amplitude Zero AutoC0rre1atioI1) *] —1é% § 4? ‘ilflr. CAZAC 7‘]%]éE X}7V&3’4Tflr

(auto-correlatiotflffi 73% 1:13/Jr-Ei_1E‘r(l)irac-I)e1ta) §_f3_Q3l, J7’—i]'/§}3'rl

(cross-corrc1atior1)9] 73“? “BL? % 7}X]Ei %“/Pi} 5% ET % 7}7‘]w:. 339’

1 N9] A1:?42~.o11 tHa}o4 21:11 N-17H9] A1%1../:w}«f:~*}%

$7‘? =Er"3% JFHE *?r7"13]*E"1 "]%i5’4 "F?

]%’‘E ' ’ EH? 95/H15 WEO1]/‘W fi]°]E1% ?i5o“5}7] '94

‘ % 946$ x1]1bgL,fl% CAZAC /Jflé 10% :93}

7~“1”o“?3‘”H 9/]~O‘]}“] 3i"$"5‘}3—’X} 5 H]

"$71 7:761 ‘€3;%
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’.‘—$’J CAZAC /\]iJ¢ ¥J.’<;}

Xi]2“(}fi§- CAZAC 7\]%é—‘2]— %*/\](Wa1sh) Niléé iEl"1E§} E]-%§}(c0(]e

division multiplexing, CDM) ‘JOLNQE %/J01] «$155-13% 319$/4, CAZAC /4%:

IDE ?c‘?% ?%+ fig: %%8}1 CDM H3412: A] $4.55 uiwxi 233: 511

gififi Q3011“ 9i H1013 ‘ Qiii 3439

“?..3% CAZAC *i%é0i] -29%/~] /\]%J:7} t.1~8HX%E =?—

H1E#E 5%;/‘1 /‘iflé-‘J £017} N? “H 1og2N WE

(bit)°ii %3’i5i":]rE r§}7i17} aitlr.

xiizaugaflg CAZAC /\]%é01] gvxi A1%:% ‘flflfiioi

CAZAC Nag ID? 2%“; ~ E %%6+1 %%1 *1%a¢%—_ uiwx]

301MB} 13] M 663

. X1]3‘%,E'.fl% ‘:3c’\1 Alflé/F CAZAC A1%¢2

T %o1

01°F 5 E {$7417} 9)\‘:]r.

~ CAZAC Niiéoii X]—’F(e><p0nential) ,E§% ‘EH

‘OH ‘élji/‘j% %j—‘34’5>‘}.7]LJr, DPSK,DQPSK, DSPSK %—9

*4_<‘»_,-1&1, CAZAC AW; IDE 3%? ?l%
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H

.a15*%,‘¥.fl% CAZAC A1%:o11 U11 AM

SE 01%flE CAZAC /~1%1:<>1] u11A17<1(avg-rd H1-

$01 $013 £723 7H?° ‘E

315 Nfléé 3Z”c}’<3‘}°1 H101

HIOIE1 ?i%°1] 4% 7}E*§'* E? /T7} %7}

T31O1E1 flfihfl fii *1

E‘J3}<"% °1$°1»7<1“i. ‘$71 H1019 54
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1 CAZAC /\]?4,/101] 3:239] X]3F(eXpor1entia1) 7\]?4_/t% ?3“§2§’>fl /T‘5§—‘fl

(conjugat ion)3}E 31 011:}.

131015101] floi/‘1, ~14 Ed“/‘H %%‘”1] EH? 37] 11fl(pca1<)% ;I‘

Q3 $3301 "T‘3§—‘1-‘J. 333% ‘3‘r% — 33°11 FHSH :43

%% «flxfli 1fl13]3(pCak)% $73

FHSH €31]?/}(cor1jUg?lti0T1)7]’ 111 93—9}%—% Xdxfli

111 (‘$7 * ~ /11%
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1011% H1013 Xi

*1, ‘$71 E1101E1% ?”35}E

.7ak°1l WW} 37% *1%fi7} E93? TJ7119}, ‘$71 <‘iE%”% *1%i%i 0]

"5}0i 01~E%0% £15}.

714% 0}%

3...)<>11 are} 2“7H21 A1: ELE /~]i‘4/5% ET3,;*8}‘:‘

019%.

’ *3“ V31

*1-33¢ ID(scqucncC ID)% -7}9$’<’>‘}1:, ‘E71191-, ”E)L7] -7}97*% LEE Nfiflfi ID9] /WEE

“E91 1% ID(g1”OuD ID)? 333}? ?]f73]5’Jr, "371 7 91*-‘f4. 1%: IDi%H

F41O1Ei%k% =‘*'r§§}3]t— L{ir74]~E; ”?j*?I3}51*.
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C4715, *o‘71 7% ID flfi EE 147$ IDO11 3H%*5}E %%°11 I41

301 31fl(Deak)% %7§5}% E1741 L ‘CF71 7-%7§‘»J3 31E % ‘-£4? HJE7} ‘§‘% 2711?

7% 1D% E}‘9w*‘<’>‘}% TJ711% £%*‘<’>‘F'%, 7% ID7} 3}‘9w*HXl

'0 1 Q3 %*3 E3r7fl1%, *$'}%%9%’>‘1 7% ID% XH3Jr9w*3}E 9

0% fi],_-’/,(13eak)% 3}

2“(n=1,2,3...)7Hfl fi4FIE*‘?—E1 7% %%fl 1“

%°1§ #3 “SW, 0] «7<§%°HE 7% ID7} EFQQX1

a #44 ?%7%1% ‘%%?:*2iM1 1% ID% XHEPQHLL ¥%7i1%i H

1:‘
E 377$ €%°

}% /*]%i% §;7:(modu1atior1)3}E f

‘%,“,..fl£E PPM(Pu1se Position Modu1ation)O] 01%? {Z 330] U}
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i§€1]OV%i(c0rrelati011) 5}? ‘E’?

‘V39 H]°]Hil"T‘E1 311:5" Hlolfig '—I]'}‘<_>] 5}? 33 7H“/?F‘:L}%9] ~7]fl(DC€tk)%

Vfl 7% 23°11 Fflfii fi101EH%*3— %E§}

Frii} Er/413 % 3% 4 34:17}

LEQ fflfi E10113

/$74 01]%01] /‘Pg? /\]iJé: CAZAC(Constant

E ‘i£”5‘°1l ?%‘wi% 56%
1__

~*o*/913F711 %3% £71 3?’: TITPE}.

Q? 9%/91¢ ?H‘§x,(Rar1dom Access Channel, RACH)% Er

(uplink) %7]7} °]*?°1»7‘]7‘] $’%% *c}‘5H°1]*] LHE"?43°fl
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