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Mail Stop 8 REPORT ON THE
Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

P.O. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK

T0:

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1 l l6 you are hereby advised that a court action has been

filed in the U.S. District Court District Of Delaware on the following

|:l Trademarks or I2lPatents. ( [:I the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
6/25/2015 District of Delaware

PLAINTIFF DEFENDANT

Evolved Wireless, LLC ZTE Corporation, ZTE (USA) lnc., and ZTE Solutions inc.

In the above—~entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY

D Amendment E] Answer [I Cross Bill [:I Other Pleading

TRl:)$E RNO HOLDER OF PATENT OR TRADEMARK

  

 

 
 

 

  
  
  

  

--
_
—
—
—

 
In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

(BY) DEPUTY CLERK 
Copy l—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2——Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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Case l:15—cv—O0544—UNA Document 3 Filed 06/25/15 Page 1 of 1 PagelD #: 247
A0 120 (Rev 08/10

Mai] stop 3 REPORT ON THE
Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

PO. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-I450 TRADEMARK

T0:

In Compliance with 35 U.S.C. § 290 and/or I5 U,S.C. § I I 16 you are hereby advised that a court action has been

filed in the US. District Court District of Delaware on the lbllowing

[:1 Trademarks or M Patents. ( Ij the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
6/25/2015 District of Delaware

PLAINTIFF DEFENDANT

Evolved Wireless, LLC Lenovo Group Ltd., Lenovo (United States) |nc., and
Motorola Mobility LLC

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY

E Amendment [I Answer |:l Cross Bill :I Other Pleading
PA TENT OR DATE OF PATENT

TRADEMARK NOV OR TRADEMARK I-IOI_DF.R OF PATFNT OR TRADEMARK

——
——
——
_—

In the above——entitled case, the following decision has been rendered or judgement issued:
DECISION/JUDGEMILN I‘

(BY) DEPUTY CLERK

Copy l—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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Case 1:15—cv—OO545—UNA Document 3 Filed 06/25/15 Page 1 of 1 PagelD #: 344

A0 120 (Rev. 08/10

Mail Stop 8 REPORT ON THE
Director of the US. Patent and Trademark Office FILING OR DETERMINATION OF AN

P.0. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK

T0:

In Compliance with 35 U.S_C § 290 and/or l5 USC. § l I I6 you are hereby advised that a court action has been

filed in the U.S. District Court District of Delaware on the following

[:| Trademarks or MPatents, ( I: the patent action involves 35 USC. § 292.):

l)OCKl‘.'l' N0. l)A'l‘Ii l5ll_l{l) U.S. l)lS'l'RlCT COURT
6/25/2015 District of Delaware

PLAINTIFF DEFENDANT

Evolved Wireless, LLC Samsung Electronics Co., Ltd. and Samsung Electronics
America, Inc.

PATENT OR DATE OF PATENT 2 2 J . , : . . , . :TRADEMARK NO. HOLDLR 01 lAlLNl on IRADLMARK
1 US 7,746,916 B2 6/29/2010 Evolved Wireless, LLC

2 US 7,768,965 B2 8/3/2010 Evolved Wireless, LLC

3 US 7,809,373 B2 10/5/2010 Evolved Wireless, LLC

4 US 7,881,236 B2 2/1/2011 Evolved Wireless, LLC

5 US 8,218,481 B2 7/10/2012 Evolved Wireless, LLC

In the above—-entitled case, the following patenl(s)/ trademark(s) have been included:

DATE INCLUDED LNCLUDILD BY

E] Amendment D Answer [I Cross Bill [I Other Pleading

l

-—
——
-_
——

In the above—entitled case, the following decision has been rendered or judgement issued:
DECISION/JUDGEMENT

(RY)l)FPUTY CLERK

Copy l———Upnn initiation ofaction, mail this copy to Director Copy 3——Upor1 termination of action, mail this copy to Director
Copy 2—I.7pon filing document adding patcnt(s), mail this copy to Director Copy 4—Case file copy
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Case 1:15-cv-00547-UNA Document 3 Filed 06/25/15 Page 1 of 1 PageID #: 301

A0 120 Rev. 08/l0

Mail Stop 8 REPORT ON THE
Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

PO. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK

TO:

ln Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. District Court District of Delaware on the following

I] Trademarks or []Patents. ( :I the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
6/25/2015 District of Delaware

PLAINTIFF DEFENDANT

Evolved Wireless. LLC Microsoft Corporation; Microsoft Mobile OY; Nokia Inc.

Evolved Wireless, LLC ’

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY

El Amendment [3 Answer E] Cross Bill [] Other Pleading
PATENT OR DATE OF PATENT , .

TRADEMARK N0. OR TRADEMARK HOLDER OF PATENT OR IRADEMARK

——
——

——

In the above—entitled case, the following decision has been rendered or judgement issued:
DECISION/JUDGEMENT

(BY) DEPUTY CLERK

Copy l—Upon initiation of action. mail this copy to Director Copy 3-Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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Case 1:15-cv-00543-UNA Document 3 Filed 06/25/15 Page 1 of 1 PagelD #: 489
A0 120 (Rev. 08/10

Mail stop 3 REPORT ON THE
Director of the US. Patent and Trademark Office FILING OR DETERMINATION OF AN

P.0. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK

T0:

In Compliance with 35 U.S.C. § 290 and/or I5 U.S.C. § I I 16 you are hereby advised that a court action has been

filed in the U.S. District Court District of Delaware on the following

I] Trademarks or [ZPatcnts. "( Cl the patent action involves 35 U.S.('.‘. § 292.): _

DOCKET NO. DATE FILED U.S. DISTRICT C(')UR‘l'
6/25/2015 District of Delaware

PLAINTIFF DEFENDANT

Evolved Wireless, LLC HTC Corporation and HTC America, Inc.

In the ahove—entitled case, the following patenl(s)/ lradcmark(s) have been included:
DATE INCLUDED INCLUDED BY

|:l Amendment [:1 Answer [3 Cross Bill D Other Pleading
PATENT OR DATE OF PATENT

TRADEMARK NO‘ OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

In the above~—+ntitled case, the following decision has been rendered or judgement issued:
DECISION/JUDGEMENT

(BY) DEPUTY CLERK

Copy I—Upon initiation ofaction, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy



6

UNITED STATES PATENT AND TRADEMARK OFFICE IIVTTED STATES T)F'.PAR'l'\fF'.\l'I‘ OF (‘,O1\’|'lVlF‘.R(“,F}
United States Patent and Trademark Office
Address. COM1\/lTSST0\TFIfi‘, FOR PATENTSP O Box 1 4 50

Alexandtia, YI.IgJIia Z2313-1450VVVWV.USpt0 gov

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

11/563,909 11/28/2006 Seung 1166 Han 7836-1
CONFIRMATION NO. 1721

62574 POA ACCEPTANCE LETTER
Jason H. Vick

Sheridan Ross, PC 1111111111111111I111l11l11l1l1111111111111111111111Suite # 1200

1560 Broadway
Denver, CO 80202

Date Mailed: 11/04/2014

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.

Iagizawl

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

The Privacy Act oi 't$i?st- (Pi. $3-5";-’§) requires that you be given certain information in connection with your
submission of the attached form related to a patent appiication or patent. /~\.i:c-::-rdingly, pursuant to the
reeuirenients et the Act, please be advised that: (1) the general authority tor the coilection oi‘ this information is 35
lJ.S.C2. 2?.(b)(2): (I2) iurnishing of the information solicited is voluntary; and ('3) the principal purpose for which the
information is used by the US. Patent and Trademark Ofiice is to process and/or examine your submission related
to a patent appiication or patent. it you do not turnish the requested information, the Ll.S. Patent and Trademark
Oifice may not be able to process and/or examine your scbrnission, which may result in termination of proceedings
or abandonment of the appiication or expiration oi the patent.

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

The iriior‘rnation on this ic-rm wiii treated confidentially to the extent aiiowed under the Freedom oil
lntormation Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 5523). Records from this system of records
may be disciosed to the Department ot Justice to determine wheth .r disclosure or’ these records
required by the Freedom of information Act.
A record from this system ct’ records may be disciosed, as a routine use, in the course ot presenting
evidence to a court, magistrate, or adntinistrative tribunal, including disciosures to opposing counsel in the
course of settiement negotiations.
A record in this system ct records may be disciosed, as a routine use, to a Member of Congress
submitting a request involvirig 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 he disoiosed, as a routine use, to contraiztiz:-r or’ the Agency
having need tor the formation in order to pertorrn a contract. Frecipients of iritormation shaii be required
to comply with the requirements or’ the Privacy Act of 1974, as arnended, pursuant to 5 LJ.S,-J“.-. 552a(m).
A record related to an international Application filed under the Patent Cooperatiorr Treaty in this system of
records may be disciosed, as a routine use, to the internationai Bureau of the Worid inteiiectual Property
Organization, pursuant to the Patent Cooperation Treaty.
A record in this system ot records may he disoiosed, as a routine Lise, to another ‘federal agency for
purposes of Nationai Security review iJ.S.C. 18i) and for review pursuant to the Atomic Energy Act
(42 U.S.(3. 2t8(c)-).
A record from this system or‘ records may be disciosed. a routine to the Adrninistrator, General
Services, or his/her during an inspection of records conducted by GSA as part of that agency's
responsibility to recommend improvements in records managerneirt practices programs, under
authority of 44 U.S.C. 2904 and 2905. Such disciosure shaii be made in accordance with the GSA
reguiations governing inspection of records for this purpose, and any other reievant (i.e., GSA or
Gornmerce) directive. Such disciosure shaii not be used to malts determinations about individuals.
A record from this system of records may be disciosed, as a routine use, to the pubiic after either
pubiication oi the application pursuant to 35 US.-Ci. t22(b)or of a patent pursuant to :35 Li?
151. Further, a record may be disclosed. subject to the iirnitations of 37 CPR t.i4, as it routine use, to the
pupils if the record was filed in an application which abandoned or in which the proceedings were
terminated and which application is referenced by eiti ir a puoiisiteci appiicatiori, an applirtation open to
pubiic inspection or an issued patent.
A record from this system of records may be disciosed, as a routine use, to a Federal, State, or local law
enforcement agency, the US i:-ecemes aware of a violation or potential vioiation oi law or reguiation.
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Electronic Acknowledgement Receipt

20560608

Confirmation Number:

METHOD AND APPARATUS FOR GENERATING AND TRANSMITTING CODE

1-"le °f l'“’e""°"‘ SEQUENCE IN A WIRELESS COMMUNICATION SYSTEM

First Named Inventor/Applicant Name: Seung Hee Han

Customer Number: 62574

Filer Authorized By:

Attorney Docket Number:

Filing Date: 28-NOV-2006

Time Stamp: 13:26:30

Application Type: Utility under 35 USC 111(a)

Payment information:

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

2530874
Statement_Under_373c_w_PO

A_EWL.pdf 87485c93l6fa988b3d0c9Qa:5376c2l7b2e5
df5d
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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) 2530874

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

i46,S}‘t6 ,..-.ied/issue Date: June 29' 2010

(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: MiN SEOK NQH et at. T0: LG ELECTRONECS NC.

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

Reei 019027 , Frame Q59?’ . 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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Signatu ,

Printed or Typed Narne

“ m'A:A/szbros-12
* L'lv’:B OL

EMT OF coMr.iEecE
lays a valid OMB " moi number.

Approved for
US F’;1l9|".‘. and Trade

no persons are re’ to respond to a colle = of int’ r

STATEMENT UNDER 3? CFR 3.?3§c§

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

The docunient was

Reel034G3g

recorded in United States Patent and Trademark Qtfice at

0403............................. ..i
, Frame > or tor which a copy thereof is; attached.

The d0<:Ut'liE5i"-t was r LA.

Reel , Frame , or for which a copy 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 Traclernarit Office at

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

Additional clocumen s ' the chain of title are listed oh a suppiemehtai sheetts).

As re(t_t.-ireri by 37 CPR 3.73{c_)-(1)0), the daxztrrrientary evidence of the chair: of title from the <>rigina| owher to the
aesignee was. or cohcurrentiy is being. submitted for recordation pursuant to 2-37 CF-‘Ft 3.11.

ax

[NOTE: A se;)arate copy (i.e., a true copy of the origirrai assignment docLJment(s)) i‘.'tUS?Y 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 titie is sqppiieci below) authorized to act on behalf of the assignee.

/‘Jason 5-i. Vicki Qrytgber 399 2914

JESOFE H. VECK 303-353 700

Titie or Fkgistratiori hiuminer

l
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wares ?ha.-2 ten paiem grant.‘-L I‘:€:!‘S are? 25- namesi, than a curslramer r::,zmbe.r mast used);

we the Limes‘ States ?‘a°.sr=: ‘reds: ‘ Ur'§&ce {U»E3PT‘C;=} ir ‘zcmnsctéc-H
gned a<;c:;ru;iing‘;o ‘ " T-Q assé mm .. _ ecsr-is cra2ss:«igrments dz;

Emaii
_.......

A. *>§§F‘-96 Name smci é\.-rscwssz E\;’{3§_VED ’§:“flT{ELESS LLC.

Las C§ma5 Parkway, Suite 240
Auatén, TX ?’8?~’¥§

A copy of ibis fczzm. tagether with 3 séaiememt der 37 ?3-{c}“F~“';‘§ or eguivaem} E rergireé t; be ‘
Fiieai its eassh ap;s3§ca€Eosz is which ims farm is used‘ The statement under 37 CFR 3.”’3{c} may be campieiad by am-13 :3?
We gxracfieioners apgmirsteci is 1%; farm and must icsemify we appiécaiéan én whi-*5“ thw Paws-r afAi<‘<>1‘m'-‘ 6 ac; fa be f‘u=~:~

8&3:-BNATURE sf Assignee of Record
Lose eigrazxzurea zsswd e is supplies’ beiow is ass,-§hr>ri2e<*. €63 act on behalf the ass§§ne-e

rtead ezsststan-:15: Er ’ . " “" ”"‘”?.‘:-.‘,§’§%3§.= anrf sr:~‘:m: n;‘.é':<'.-‘:2 9*,



13

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. COMI\/IISST0\IFIfi‘, 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

11/563,909 11/28/2006 Seung Hee Han
CONFIRMATION NO. 1721

62574 POA ACCEPTANCE LETTER
Jason H. Vick

Sheridan Ross, PC l|||l|||||||||||||||||Illlflllllllllllllllll|||l|||l||||||||||||l||l||||l|||l|||||||l|||l|||000000067295087
Suite # 1200

1560 Broadway
Denver, CO 80202

Date Mailed: 03/21/2014

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 03/10/2014.

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.

/dtVer11011/

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

11/563,909 11/28/2006 Seung Hoe Han 2101-3280
CONFIRMATION NO. 1721

35884 POWER OF ATTORNEY NOTICE

LEE, HONG, DEGERMAN, KANG & WAIMEY

660 S. FIGUEROA STREET llllllllllllllllllllllllllflllflllllllllltllllllglllgllllllllllllllllllllllllllllSuite 2300

LOS ANGELES, CA 90017
Date Mailed: 03/21/2014

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 03/10/2014.

- 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).

ldtvernonl

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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Z urldeL37 CPR 3.73(c)_.

PTOWNEO r_n7-12;
flrzpruwerl for u:.ea mrouqn 1' li3l,‘r2.()1I$. OMB 0551-0035

lJ,’;‘- Faleni and T‘ruuremzalx Qliic , ' RTk.~1ENT OF CO-VML”: CE
(J.-rder llvo Piipurvrork Rseauullorl /ac‘: elf 1995, Ha :;~<n‘s::ns are r:~q=1rre«‘J' to r«;suvn\: lo a C.olEr3<.l.:0rx or .nlorluatlor'. Lln|a:’.:=. lt dis ‘ys a valid OMB !‘.r,>rrirO| nurnb-er.

POWER OF ATTORNEY TO PROSECUTE APPLTCATFONS BEFORE THE USPTO

l hereby revoke all previous powers of attorney given lathe application identified in the attached statement

l hereby appcint:

E] Practitioners assoclafed with Customer Number: 624
OR

B Practlfion-:ar(3) named below {if more than lam paienl practitrorers are to be named, than a customer number must be .lSE:d)Z
Reglslratxun Regisl.rat.orlNumber

As altcrneylsl or agenl(s) to reprcasem the undersigned befare the United States Palenl and Trademark Office (USPTCI) in ztonnecxlm with
any anc all patent applications assigned pnly to the undersigned according to the USPTO asslgnrnent records or assignments documents
afiacned to this form in accordance wrlh 37 CFR 3,78(c).

Please change the correspondence address for the appllcatlan identlfled %n the attached statement under 37 CPR 3.‘/3(c‘; to:

[E] The address associated with Cnslonwer Numbar:
OR Ia Firm or

h__ Individual Name

. Asslgneea Name: and Address: TQ LAl\/[BDA‘ LLC
805 Las Cimas Parkway, Suite 240
Austin, TX 78746

yrtis rm. together with a saement uder 37cFR .T3(c) (Ft:029 ulvalen) is rqre o M T ‘
Filed in each application in whlch this form is used. The statement under 37 CFR 3.73(c) may be completed by one of
The practitioners appointed in this form, and must identify the applination in which this Power of Attorney is to be filed.

SIGNATURE of Assignee of Record
The lndivldual whose slgnalure and title is supplied below is authorized to act on behalf of the assrgnee

?~/2<u?/W' Signaiure
‘ ‘" "1

l

,, “‘""T“ . .
utlrs Managing Dlreotor

Tms colleaclron of rnfomvewon rs re<:wrF:d by 37 CPR 1,31, I32 and l The rnlmnaznon us rcquzred to o‘::la:n or. r. 23 béiflelll by me public whmh 13:0 lzle rand
my the USPTO lo grrocaass) an on‘ Ccnlidmtralsly lS- gov.’-.rr. d by 36 U S1,‘, r22 an FR M‘ and 1.14, The ccllesczion rs esiimalad lo tam 3 milwtla-6
lo compleivz, lnclucln lheri , pa :1, and submmlng the comp: led .-applt v , ' . <3. fixnl;
cnrrmténts on rl\v:- am ; ' you r, '0 to cnmplc. _ ms lorrn » ml/car an-;;g¢:L=.Il:>l:r~ , Ir lu<:ucr- 9 H115 b:;r:1<=.n rmuld. be $b}!‘1lD ‘ -, uVl?I<'1KEClH .1: car.
U S A nt arm‘ Trade LLS. Duparinxesrll of C..mrnr.>.rcer PD. Bar. 145:) Alexarvdriss. VA 22313-1-3.30 DO NOT SENC r 0?? (IQEAPLETED
l’-.,nF2M": TO 1* H2 l\|3Dw:l.S. $ENU TO: Commlssicmer for Patents. 75.0. 39: 1450. Alex.=.nrl-.*la,‘1’A ?.?313-N50.

ll you need asslslarlm:-. in completing Ins: fawn, call 1.RI)l)~PTO-9199 and selecl optian 2.
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Electronic Acknowledgement Receipt

1 8424616

Confirmation Number:

METHOD AND APPARATUS FOR GENERATING AND TRANSMITTING CODE

1-"le °f l'“’e""°"‘ SEQUENCE IN A WIRELESS COMMUNICATION SYSTEM

First Named Inventor/Applicant Name: Seung Hee Han

Customer Number: 35884

Filer Authorized By: Jason Vick

Attorney Docket Number: 2101-3280

Filing Date: 28-NOV-2006

Time Stamp: 18:23:32

Application Type: Utility under 35 USC 111(a)

Payment information:

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

Statement_Under_373c_w_PO
A.pdf (c2l44lSe68ba00l 390968a4l4b8667Z:27b

96:2
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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) 519808

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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PTO/AIA/96 (08~12)
Approved for use through 01/31/2013. OMB 0651-0031

U.S Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Pa erwork Reduction Act of 1995, no ersons are reuired to res end to a collection of information unless it disla s a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)

Applicant/Patent Owner: TQ LAMBDA LLC

Application No./Patcnt No.: 7'746916 Filed/Issue Date: J‘-me 29= 2010

1-med. METHOD AND APPARATUS FOR GENERATING AND TRANSMITTING CODE SEQUENCE IN A WIRELESS COMMUNICATION SYSTEM
TQ LAMBDA LLC

a Corporation

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

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

1. 7’, 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_] 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. D 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 Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. E] The recipient, via a court proceeding or the 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 fig of options A or B below):

A. |:] An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame , orfor 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. Min Seok Noh et at. T0. LG ELECTRONICS INC.

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

Reel 019027 , Frame 0593 , or for which a copy thereof is attached.

2_ From. LG ELECTRONICS INC. TO. TQ LAMBDA LLC

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

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

[Page 1 of 2]
This collection of information is required by 37 CFR S.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, US, 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.0. Box 1450, Alexandria, VA 22313-1450.

Ifyou need a.rsr'.rtanr.‘e in conzplermg the form, call I-800-PTO-9199 and select option 2.
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PTO/AIA/96 (08-12)
Approved for use through 01/31/2013. OMB 0651-0031

US. Patent and Trademark Office: US. DEPARTMENT OF COMMERCE
Under the Paewvork Reduction Act of 1995, no ersons are reuired to resend to a collection of information unless it disia s a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73[ci

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.

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 owner to the
assignee was, or concurrently is being, submitted for reoordation pursuant to 37 CFR 3.11.

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

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

//.,.! -—/7,/7//,,c»— ,,--«««««‘*’i“ March 10, 2014
Signat 7 Date

Jason H. Vick 45235

Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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“TO/SB/47 (03-022)
Approved for Lise trrrotigii ‘ ‘ 0651-0016

US Patent arid Trademark Off U. 8. DEPARTMENT OF COMMERCE
Under‘ the Paperwork Reduction Act of 1995, no persorrs are required‘ to respond to a coiiecz. it of irrforriiaziori urit s it displays a veiid OMB control number.

“FEE ABBRESS” ENBECATEQN FQRM

Address to: Fax te:
Maii Stop M Correspehdenee 5?1~273-ESQG

3 Cemmissierier fer Patents
E P.{). Box 145$

i Aiexaridrie, VA 2231 3»’i45(i

!N$TRtJCTiQN$: The issue fee must have been paid for appiicetioriis) iisted on this term. In additic:-ii,

only an address represented by a Custemer Number can he estehiished as the fee address for rriaihtehahce
fee purposes (hereafter, tee address). A fee address shouid be estehiished when correspondence reieited to
maintenance tees sheuid be matted to :21 different address then the correspehdehce address for the appiicatiori

when to sheets the first box tseiew: it you have e Custemer Nurriber te represent the fee address. when
to check the secerid hex heiow: if yes have he Custemer Nuahber representing the desired fee eizidress,

in which case a compieted Request for Customer Number (PTOISB/125) must be attached in this form. For
more intcirmatien on Customer Numbers, see the iviariuei of Patent Exarhiniri-;,= Procedure (MPEP) § 403.

For the toiiewihg iiete-ct eppiicatiori(s), please recognize as the ‘Fee Address" Lirider the pi'OViSiOitS of 37' CFR
‘i .363 the address associated with:

Appiieantiinvehter /~535<°i‘ “- Vick"

PATENT NUMBER APF’LiCATiOi\i NUMBER
(if ki‘.O\/xltt)

7,?4t5,9’i 6 it/563,9G9

TI
:
:
i:
:
i:
:

emiete by chek one):

Signature

/‘sifigrney gr Agent Qf grgggrgj __________________________ Jason H. V
(Reg. No.) Typed or printed name

Assighee at recerd at the entire interest. See 37 Ci-"R 3.71. 303“353"970Q
Steierherit under 37 3.73(t::} is erirziesed. Requesters teiephahe hurraber
(F-"Grin PTO:’SB/96)

E] Assighee recorded at Reei ______________________

Sigriatures an the inventors or assignees of record or the entire interest or their representativeisfi are re-qtiired. Submit muitipie forms if more that one
uired bet-ovv‘

he submitted.

_ .3 ...._.,.di.....i A_.._y .
.5} an application. Corifiderttroiiity is governeo by 35 U.S.i_.. 122 and (57 ;.FR 1 11 and 1.14. This coiiection is estimated to tame 5 V

inciuding gathering, preparing, :3 ’ ing the compieied application form to the USPTO. Time wiii vary depending upon the sndividuai case. Any comments -on
the 9 int of time u require to com sis farm I-.r:rJ.I‘0r suggestions for redt.-«ting this burden. should he sent tr Chief information OF , US Pate
Tract . .. .Offi. ., . _ Departrrzerrt of C..rr~.mer<:e, PO. Box 1<t£i\’.i, Aiexandria, VA 145(). D0 NC‘. JD .. .MPLEi'E D F'Ot'x‘:‘v1€ TOTH... A Di)
SEND TO: Mail Stop M Correspondence, Cu-mrnissioner for Patents, PO. Box 1450, Aiexandria, VA 22313-1450.

fryer.‘ need assistance compiefiizrg the forni, caii 1—80(J-PT"(B-9 1! 99 and select option 2.
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Privacy Act Statement

The Privacy Acto‘i1£§?4(P.t... 93-5?9) 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 reouirements of the Act, please be advised that: (1) the general authority for the
coliectiori of this information 35 i_i.S.C. 2(h)(2); {2} turrtisitirig of the information soiicited is voluntary:

(3) the principal purpose for which the information is used by the US. Pate and Trademark
Office is to process and/or examine your sulsinission reiated to a patent application or patent. it you do
not itirnis. the requested irtorrn tion, the US. Patent and Trade-maria Office may not he abie to
process and/or examine your suioniission, which may resuit in termination of proceedings or
abandonnterit of the application or expiratiort the patent.

The iriiormation pro-wded by you in this form wiii he strpject to the toliovving routine uses:

The intorniatroh on this form wit! he treated coitiidentially to the extent ailc-wed under the
Freedom of information (5 U.S.C. 552) and the Privacy (5 U.S.C 5525:). Records from
this system of records be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the I-'-reedorn of intormaltion Act.
A record from this system of records may he disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or adrnini rative tripunai, including disciosures to
opposing counsel in the course of settiement negot. tions.
A record in this system of records may be disclosed, as a routine use. to e it/lemher of
Congress strpmitting a ret2_uest invoiying; an individual, to whom the record pertains, when
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 disciosed, as a routire use, to a contractor at the
Agency having need for the information in order to perform a contract. Recipients of
information shall he required to comply with the reqwrements oi the Privacy Act of 1914, as
amerded, pursuant to 5 U.S.C. 552a(m).
A record related an internationai Application fiied under the Patent: Cooperation Treaty in
this system of records may be disclosed, a routine use, to the international oi the
Worid inteiiectual Property Organization, pursuant to the Patent Cooperation Treaty.
A record in this system of records may be oisciosed, as a routine use, to another federal
agency for purposes oi Nationai Security review (35 U.S.C. ‘:81 } arid for review pursuant to
the Atomic Energy Act (42 U.$.C$. 2’t8(c)).
A record from this system of records may he disclosed, as a routine use, to the Administrator,
Generai Services, or his/‘her designee. during an inspectioii of records conducted by GSA as
part of that agencyls responsihiiity to recommend improvements in records management
practices and progirams, under authority 44 U.S.C. 2904 and 2906. Such disclosure shalt
be made in accordance with the GSA reguiations governing inspection of records for this
purpose, and any other reieyant (i.a., GSA or Commerce) directive. Such disciosure shaii not
be used to make determiriatioris about irdividuais.

A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the appiication pursuant to 35 U.S.C. i22{h) or issuance of a patent
pursuant to 35 U.S.C. ‘i5‘:. Further. a record may he disciosed. subject to the iimitations of 37
CFR 1.14, as a routine use, to the putiiic if the record was fiied in an application which
became abandoned or in which the proceedings were terrninalted and which appiicatic-n is
referenced by either a published application, an appiication open to puhiic inspection or an
issued patent.
A record from this system of records may be disclosed, as a routine use, to a Federai, State,
or iocal law enforcemert agency, if the USPTO becomes aware of a vioiation or potentiai
violation oi law or reputation.
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Electronic Acknowledgement Receipt

1 8424704

Confirmation Number:

METHOD AND APPARATUS FOR GENERATING AND TRANSMITTING CODE

1-"le °f l'“’e""°"‘ SEQUENCE IN A WIRELESS COMMUNICATION SYSTEM

First Named Inventor/Applicant Name: Seung Hee Han

Customer Number: 35884

Filer Authorized By: Jason Vick

Attorney Docket Number: 2101-3280

Filing Date: 28-NOV-2006

Time Stamp: 18:27:52

Application Type: Utility under 35 USC 111(a)

Payment information:

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

Change of Address Fee_Address.pdf cl08282c222lcb7cb0d6da273005184be8b
5:174

Information:



23

Total Files Size (in bytes) 151377

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 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.

2101-3280 1721ll/563.909 06/29/2010 7746916

35884 7590 06/09/2010

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 580 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):

Seung Hee Han, Seoul, KOREA, REPUBLIC OF;
Mi11 Seok N011, Seoul, KOREA, REPUBLIC OF;

Yeon Hyeon Kwon, Suwon-si, KOREA, REPUBLIC OF;
Hyun Hwa Park, Anyang-si, KOREA, REPUBLIC OF;
Hy11n W'oo Lcc, Anyang-si, KOREA, REPUBLIC OF;
Dong Cheol Kim, Uiwang-si, KOREA, REPUBLIC OF;

IRl03 (Rev. 10/09)
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0 Box 1450
Alexandria, Virginia 22313- I450
Www.uspto gov

APPLICATION NO. FILING DATE FIRST NAM < ) INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

11/563,909 1 1/28/2006 Seung Ilee Ilan 2101-3280 1721

35884 7590 05/25/2010

LEE, HONG, DEGERMAN, KANG & WAIMEY
660 s_ FIGUERQA STREET DSOUZA. JOSEPH FRAVCIS A
Suite 2300

LOS ANGELES, CA 90017 ART UN” PAPER NUMBER

EXAMINER

NOTIFICATION DATE DELIVERY MODE

05/25/2010 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on aboVe—indicated "Notification Date" to the

following e—mail address(es):

uspto @IhlaW.co1n
ip.IhIaw @ gmaiI.com
ip.IhIaw @ IiVe.com

PTOL—90A (Rev. 04/07)
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Application No. App|icant(s)

’l’l/563,909 HAN ET AL.

Examiner-Initiated Interview Summary Examiner Art Unit

ADOLF DSOUZA 2611

All Participants: Status of Application:

(1) ADOLF DSOUZA. (3) .

(2) Jeffrey Lotspeich (Reg. No, 45, 737. (4) .

Date of Interview: 5/1 1/2010 Time: ;

Type of Interview:
IZI Telephonic
I:I Video Conference
I:I Personal (Copy given to: I:I Applicant I:I Applicant’s representative)

Exhibit Shown or Demonstrated: I:I Yes IZ No
If Yes, provide a brief description:

Part I.

Rejection(s) discussed:
none

Claims discussed:
none

Prior art documents discussed:
none

Part II.

SUBSTANCE OF INTERVIEW DESCRIBING THE GENERAL NATURE OF WHAT WAS DISCUSSED:

Publications requested a subsititute specificatiion since the font for the equations on some pages was too small for publication.
Examiner requested Applicant to provide a subsitute specification with changes made in the appropriate places, keeping the page
content and numbering the same. After having it approved by Publications, Applicant submitted the specification to lFVl/.

Part III.

I:I It is not necessary for applicant to provide a separate record of the substance of the interview, since the interview
directly resulted in the allowance of the application. The examiner will provide a written summary of the substance
of the interview in the Notice of Allowability.

I:I It is not necessary for applicant to provide a separate record of the substance of the interview, since the interview
did not result in resolution of all issues. A brief summary by the examiner appears in Part II above.

/Adolf Dsouzal

Examiner, Art Unit 261 1

(Applicant/App1icaI1t’s Representative Signature — if appropriate)

U.S. Patent and Trademark Office

PTOL-413B (04-03) Examiner Initiated Interview Summary Paper No. 20100512
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APPLICATION N0.l
CONTROL N0.
11563909

FILING DATE

11/28/2006

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

LOS ANGELES, CA 90017

UNITED STATES DEPARTMENT OF COMMERCE

U.S. Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. B0x145O

Alexandria, Virginia 22313-1450

FIRST NAMED INVENTORI
PATENT IN REEXAMINATION

HAN ET AL.

ATTORNEY DOCKET NO.

2101-3280

EXAMINER

ADOLF DSOUZA

ART UNIT PAPER

2611 20100512

DATE MAILEDZ

Please find below and/or attached an Office communication concerning this application or

proceeding.

(1) Printer Rush document attached
(2) Interview Su1111na1'y PTO-413B attached

PTO-90C (Rev.04-03)

Commissioner for Patents

/Adolf DSouza/

Examiner, Art Unit 2611
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0 Box 1450
Alexandria, Virginia 22313- I450
Www.uspto gov

APPLICATION NO. FILING DATE FIRST NAM < ) INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

11/563,909 1 1/28/2006 Seung Ilee Ilan 2101-3280 1721

35884 7590 05/17/2010

LEE, HONG, DEGERMAN, KANG & WAIMEY
660 s_ FIGUERQA STREET DSOUZA. JOSEPH FRAVCIS A
Suite 2300

LOS ANGELES, CA 90017 ART UN” PAPER NUMBER

EXAMINER

NOTIFICATION DATE DELIVERY MODE

05/ 1 7/201 0 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on aboVe—indicated "Notification Date" to the

following e—mail address(es):

uspto @IhlaW.co1n
ip.IhIaw @ gmaiI.com
ip.IhIaw @ IiVe.com

PTOL—90A (Rev. 04/07)
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Application No. App|icant(s)

11/563,909 HAN ET AL.

Interview Summary E _ A” U _txammer nl

ADOLF DSOUZA 2611

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

(1 ) ADOLF DSOUZA. (3) .

(2) Jeffrey Lotspeich (Reg. No. 457371.

Date of Interview: 20 April 2010.

Type: a) Telephonic b)I:I Video Conference
c)I:I Personal [copy given to: 1)I:I applicant 2)I:I app|icant’s representative]

Exhibit shown or demonstration conducted: d)I:I Yes e)IXI No.
If Yes, brief description:

C|aim(s) discussed: 24 and 31.

Identification of prior art discussed: none.

Agreement with respect to the claims f)X was reached. g)|:| was not reached. h)|:I NlA.

Substance of Interview including description of the general nature of what was agreed to if an agreement was
reached, or any other comments: Applicant wanted to amend the claims to include the term "circular shifted"to
provide additional clarification to the claim.. Examiner agreed that it would not change the scope of the claim since the
circular shifting is operation is stated in the claim prior to where the changes were proposed. .

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

THE FORMAL WRITTEN REPLY TO THE LAST OFFICE ACTION MUST INCLUDE THE SUBSTANCE OF THE

INTERVIEW. (See MPEP Section 713.04). If a reply to the last Office action has already been filed, APPLICANT IS
GIVEN A NON—EXTENDABLE PERIOD OF THE LONGER OF ONE MONTH OR THIRTY DAYS FROM THIS

INTERVIEW DATE, OR THE MAILING DATE OF THIS INTERVIEW SUMMARY FORM, WHICHEVER IS LATER, TO

FILE A STATEMENT OF THE SUBSTANCE OF THE INTERVIEW. See Summary of Record of Interview
requirements on reverse side or on attached sheet.

IAdoIf DSouza/
Examiner, Art Unit 2611

U.S. Patent and Trademark Office

PTOL—413 (Rev. 04-03) Interview Summary Paper No. 20100507
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Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (13)

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alleged oral promise. stipulation, or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. It is the examiner’s responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements forwhich interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
“Contents” section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the
conclusion of the interview. In the case of a telephone or video—conference interview, the copy is mailed to the applicant's correspondence address
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:
— Application Number (Series Code and Serial Number)

Name of applicant
Name of examiner
Date of interview

Type of interview (telephonic, video—conference, or personal)
Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)
An indication whether or not an exhibit was shown or a demonstration conducted

An identification of the specific prior art discussed
An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.
The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the
substance of the interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:
1) A brief description of the nature of any exhibit shown or any demonstration conducted,
2) an identification of the claims discussed,
3) an identification of the specific prior art discussed,
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the

Interview Summary Form completed by the Examiner,
5) a brief identification of the general thrust of the principal arguments presented to the examiner,

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)

6) a general indication of any other pertinent matters discussed, and
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by

the examiner.

Examiners are expected to carefully review the applicant‘s record of the substance of an interview. If the record is not complete and
accurate, the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner’s version of the
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, “|nterview Record OK” on the
paper recording the substance of the interview along with the date and the examiner’s initials.
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Application No. Applicantls)

11/563,909 HAN ET AL.

Examiner Art UnitResponse to Rule 312 Communication

ADOLF DSOUZA 2611

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address —

1. IE The amendment filed on 21 April 2010 under 37 CFR 1.312 has been considered, and has been:

a) IE entered.

entered as directed to matters of form not affecting the scope of the invention.

disapproved because the amendment was filed afler the payment ofthe issue fee.

Any amendment filed after the date the issue fee is paid must be accompanied by a petition under 37 CFR 1.313(c)(1)

and the required fee to withdraw the application from issue.

disapproved. See explanation below.

entered in part. See explanation below.

Attachment: PTO-413 Interview Summary Form attached

/David C. Paynel /Adolf DSouza/
Supervisory Patent Examiner, Art Unit 2611 Examiner, Art Unit 2611

U.S. Patent and Trademark Office

PTOL—271 (Rev. 04-01) Reponse to Rule 312 Communication Part of Paper No. 20100507
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PART B - FEE(S) TRANSMITTAL

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

or1 (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
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 "1-EE ADDRESS" formaintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (NoLe;USeB1oCk iforanyehungeofgrddresg) Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. 1'his certificate cannot be used for any other accompanying

papers. Each additional paper. such as an assignment or formal drawing. mustave its own certificate of mailing or transmission.35884 7590 03/19/2010
Certificate of Mailing or Transmission

l.l:‘1l:‘1, & I hereby certify that this Fee(s) Transmittal is being deposited with the United, , , , States Postal Service with sufficient postage for first class mail in an envelope
6‘6(_) S‘ FIGUEROA STREET addressed to the Mail Stop ISSUE FEE address above. or being facsimileSulté 2300 transmitted to the USPTO (571) 273-2885, on the date indicated below.

LOS ANGELES, CA 90017 (Deposilofs name)

(Signature)

(Date)

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

11/563,909 11/28/2006 Seung Hee Han 2101-3280 1721
TITLE OF INVENTION: METHOD AND APPARATUS FOR GENERATING AND TRANSMITTING CODE SEQUENCE IN A WIRELESS
COMMUNICATION S YSTEM

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

NO $0nonprovisional 06/21/2010

EXAMINER ART UNIT CLASS-SUBCLASS

DSOUZA. JOSEPH FRANCIS A 375-142000

1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
1 LEE, HONG, DEGERMAN,CF11 1363)‘ (1) the names of up to 3 registered patent attorneys

:1 Chan e of correspondence address (or Change of Correspondence or agents OR, alternatively. KANG 8% WAI MEY
Address Orm PTO/SB/122) attached‘ (2) the name of a single firm (having as a member a 2
:1 "Fee Address" indication (or "Fee Address" Indication fO1‘11‘1 registered attorney or agent) and the names of up to
’TO/SB/47; Rev 03-02 or more recent) attached. Use ofa Customer 2_ registered patent attorneys or agents. If no name Is
Number is required, listed, no name will be printed.

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

3‘LEASE 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
rccordation 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)

LG ELECTRONICS INC. SEOUL, REPUBLIC OF KOREA

Please check the appropriate as signee category or eategories (will not be printed on the patent) : D lndividua 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)

Issue Fee 3 A check is enclosed.

Publication Fee (No small entity discount permitted) :1 Payment by credit card. Form PTO-2038 is attached.

3 Adv-anee Order _ # of Copies The Director is hereby authorized to charge the regéiired fee(s), any deficiency, or credit any \overpayment, to Deposit Account Number 50'2 0 (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.

/Sevan Savsa/ Date May 12, 2010

Se‘/an Savsa Registration No.

Authorized Signature

Typed or printed name

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. 122 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 com lete
this form and/or suggestions for reducing this burden, should be sent to the C ief ln ormation Officer, US. Patent and Trademark Office, US. Department of Commerce, EP.O.Box 1450. Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
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Customer No. 035884 Docket: 2101-3280

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Art Unit: 2611

Seung Hee Han et 3'' Examiner: Dsouza, Joseph
Serial No: 11/563,909 Francis A.

Filed: November 28, 2006

For: METHOD AND APPARATUS FOR

GENERATING AND TRANSMITTING CODE

SEQUENCE IN A WIRELESS
COMMUNICATION SYSTEM

Confirmation No.: 1721

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 19, 2010, enclosed are the

following:

IZ Form Part B — Issue Fee Transmittal.

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

IE The Commissioner is hereby authorized to charge the Issue Fee in the amount of

$1,810 and any deficiency in payment or credit any overpayment to Deposit Account

No. 502290.

Respectfully submitted,

Lee, Hong, Degerman, Kang & Waimey

Date: May 12, 2010 By: /Sevan Savsal
Sevan Savsa

Registration No. 61,718

Attorney for Applicant(s)
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Customer No. 035884 Docket No. 2101-3280

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Art Unit: 2611

Seung Hee Han et al.

Serial No: 11/563,909 Examiner: Dsouza, Joseph

Filed: November 28, 2006 Francis A.
For: METHOD AND APPARATUS FOR

GENERATING AND TRANSMITTING Confirmation No.: 1721

CODE SEQUENCE IN A WIRELESS

COMMUNICATION SYSTEM

SUBMISSION OF SUBSTITUTE SPECIFICATION

Mail Stop ISSUE FEE
Commissioner for Patents

P. O. Box 1450

Alexandria, VA 22313-1450

This paper accompanies the substitute specification filed herewith.

2101-3280
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REMARKS

Pursuant to telephone conversations on May 10 and 11, 2010, between the

Examiner and the undersigned, Applicant submits the included substitute specification.

The substitute specification has no new matter.

During these conversations, the Examiner indicated that the font size of various

portions of the originally filed specification need increasing to permit proper publication

of the issued patent. The Examiner identified pages 6, 10-13 and 15-17 as problematic.

The attached substitute specification has increased font size and is believed to address

the noted concerns. Since there are no changes to the text of the application, no

redline version has been submitted.

The Examiner is invited to contact the undersigned (213-623-2221) should the

need arise.

Customer No. 035884 Respectfully submitted,

Date: May 11, 2010 Lee, Hong, Degerman, Kang & Waimey

/Jeffrey Lotspeichl

Jeffrey J. Lotspeich

Registration No. 45,737

Attorney for Applicant

2101-3280
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Customer No. 35884 Attorney Docket No. 2101-3280

PATENT APPLICATION

Seung I-Iee HAN, Min Seok NOH, Yeon I-Iyeon KWON, Hyun I-Iwa PARK, Hyun Hwa

PARK, Hyun W00 LEE, and Dong Cheol KIM

METHOD AND APPARATUS FOR GENERATING AND TRANSMITTING CODE

SEQUENCE IN A WIRELESS COMMUNICATION SYSTEM
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[0001] This application claims the benefit of Korean Application No. P2005-

ll4306, filed 011 November 28, 2005, Korean Application No. P2006—62467, filed 011 July 4,

2006, and Korean Application No. P2006—6409l, filed on July 7, 2006, which are hereby

incorporated by reference.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The present invention relates to a method of generating and transmitting

code sequence, and more particularly, to a method and apparatus for generating and

transmitting code sequence in a wireless communication system.

Discussion of the Related Art

[0003] Usually, a pilot signal or a preamble of a wireless communication system is

referred to as a reference signal used for initial synchronization, cell search, and channel

estimation. Further, the preamble is comprised of a code sequence, and the code sequence is

further comprised of orthogonal or quasi—orthogonal which represent good correlation

properties.

[0004] For example, a Hadamard matrix of 128x128 is used in a portable internet

(P1) to insert the code sequence to the frequency domain. In so doing, 127 types of code

sequences are used.

Attorney Docket No. 2lOl*328O
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[0005] Although the Hadmard code sequence and a poly—phase Constant Amplitude

Zero Auto—Correlatio11 (CAZAC) code sequence are orthogonal codes, a number of codes

used to maintain orthogonality is limited. For example, a number of N orthogonal codes in a

NXN Hadamard matrix is N, and a number of N orthogonal codes that can be expressed by

the CAZAC codes is N and a prime number smaller than N (David C. Chu, “Polyphase

Codes With Good Periodic Correlation Properties,” Information Theory IEEE Transaction

on, vol. 18, issue 4, pp. 531-532, July 1972). With respect to CAZAC sequence types, GCL

CAZAC and Zadoff—Chu CAZAC are often used.

[0006] If the code sequence is generated using the Hadamard codcs, N number of

sequence types corresponding to the entire length of the codes is generated. However, the if

the code sequence is generated using the CAZAC codes, only half or N/2 number of

sequence types are generated.

SUMMARY OF THE INVENTION

[0007] Accordingly, the present invention is directed to a method and apparatus for

generating and transmitting code sequence in a wireless communication system that

substantially obviates one or more problems due to limitations and disadvantages of the

related art.

[0008] An object of the present invention is to provide a method of generating a

code sequence iii a wireless communication system.

Attorney Docket No. 2lOl*328O
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[0009] Another object of the present invention is to provide an apparatus for

generating a code sequence in a wireless communication system.

[0010] Additional advantages, objects, and features of the invention will be set

forth in part in the description which follows and in part will become apparent to those

having ordinary skill in the art upon examination of the following or may be learned from

practice of the invention. The objectives and other advantages of the invention may be

realized and attained by the structure particularly pointed out in the written description and

claims hereof as well as the appended drawings.

[0011] To achieve these objects and other advantages and in accordance with the

purpose of the invention, as embodied and broadly described herein, a method of generating

a code sequence in a wireless communication system includes recognizing a desired length

of the code sequence, generating a code sequence having a length different from the desired

length, and modifying the length of the generated code sequence to equal the desired length.

Here, the step of modifying includes discarding at least one element of the generated code

sequence or inserting at least one null element to the generated code sequence.

[0012] In another aspect of the present invention, method of generating a code

sequence in a wireless communication system includes a recognizing a desired length of a

first code sequence, generating a second code sequence having a length different from the

desired length of the first code sequence, and modifying the length of the second code

sequence to equal the desired length of the first code sequence. Here, the step of modifying

Attorney Docket No. 2lOl*328O
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includes discarding at least one element of the modified code sequence if the length of the

modified code sequence is longer than the desired length of the first code sequence or

inserting at least one null element to the modified code sequence if the length of the

modified second code sequence is shorter than the desired length of the first code sequence.

[0013] In a further aspect of the present invention, an apparatus for generating a

code sequence in a wireless communication system includes a sequence selection unit for

recognizing a desired length of the code sequence, generating a code sequence having a

length different from the desired length, and modifying the length of the generated code

sequence to cqualthc dcsircd lcngth, whcrcin thc scqucncc sclcction unit discards at least

one element of the generated code sequence or inserts at least one null element to the

generated code sequence in modifying the length of tlie generated code sequence, and a

transmitting unit for transmitting the modified generated code sequence via at least one

antenna.

[0014] It is to be understood that both the foregoing general description and the

following detailed description of the present invention are exemplary and explanatory and

are intended to provide further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAVVINGS

[0015] The accompanying drawings, which are included to provide a further

understanding of tlie invention a11d are incorporated in a11d constitute a pait of this

Attorney Docket No. 2lOl*328O
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application, illustrate embodiment(s) of the invention and together with the description

sewe to explain the principle of the invention. I11 the drawings;

[0016] FIG. 1 illustrates a structure of an apparatus for transmitting data using

Orthogonal Frequency Division Multiplexing (OFDM) or OFDM Access (OFDMA)

scheme;

[0017] FIG. 2 illustrates a structure of an apparatus for receiving data using

OFDM/OFDMA scheme;

[0018] FIG. 3 is a flow diagram illustrating adjusting a code sequence;

[0019] FIG. 4 illustrates cross—correlation properties of the generated code

S equence;

[0020] FIG. 5 illustrates a generated CAZAC sequence aNm, NXN using N

(=1024);

[0021] FIG. 6 illustrates a cross—correlation properties cumulative distribution

function (CDF) of the code sequences that can be generated according to the code sequence

aNSeq _MxN and the CAZAC sequence aN NxN when N= 1024;seq ,

[0022] FIG. 7 illustrates the cross—correlation properties CDF of the code sequences

that can be generated based on the CAZAC sequence generated using the prime number of

N=l03l and a code sequence set aNW_ MxN having length of 1024 (seven (7) elements

removed);

[0023] FIG. 8 illustrates a method of generating CAZAC sequence using a length

required by a communication system;

Attorney Docket No. 2lOl*328O
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[0024] FIG. 9 illustrates a method of generating a CAZAC sequence using a

padding portion;

[0025] FIG. 10 illustrates an exemplary application of circular shift;

[0026] FIG. 11 is an exemplary diagram illustrating application of circular shift to

the generated code sequence after the elements of the code sequence are removed;

[0027] FIG. 12 is an exemplary diagram illustrating application of circular shift to

the generated code sequence prior to removing the elements of the code sequence;

[0028] FIG. 13 is an exemplary diagram illustrating application of circular shift to

the generated code sequence after a padding portion is attached;

[0029] FIG. 14 is an exemplary diagram illustrating application of circular shift to

the generated code sequence prior to attaching a padding portion;

[0030] FIG. 15 is an exemplary diagram of a padding portion of the code sequence

in which the padding portion is used as a lower bandwidth guard interval;

[0031] FIG. 16 is a structural diagram for transmitting the code sequence.

Depending on whether the transmission of the code sequence is made in a downlink

direction or an uplink direction, the structure can be in different form;

[0032] FIG. 17 is a structural diagram illustrating a basic code sequence generation

unit and a code sequence length adjustment unit;

[0033] FIG. 18 illustrates cross—correlation characteristics of the code sequence;

[0034] FIG. 19 illustrates cross—correlation characteristics of the code sequence; a11d

Attorney Docket No. 2lOl*328O
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[0035] FIG. 20 is an exemplary diagram illustrating boosting the power of the

generated code sequence.

DETAILED DESCRIPTION OF THE INVENTION

[0036] Reference will now be made in detail to the preferred embodiments of the

present invention, examples of which are illustrated in the accompanying drawings.

Wherever possible, the same reference numbers will be used throughout the drawings to

refer to the same or like parts.

[0037] Figure 1 illustrates a structure of an apparatus for transmitting data using

Orthogonal Frequency Division Multiplexing (OFDM) or OFDM Access (OFDMA)

scheme. Figure 2 illustrates a structure of a11 apparatus for receiving data using

OFDM/OFDMA scheme.

[0038] In Figure 1, traffic data and control data are multiplexed at a muxer 11. Here,

the traffic data is used to provide service from a transmitting end to a receiving end, and the

control data is used to facilitate transmission from the transmitting end to the receiving end.

The discussion relating to the present invention regarding the code sequence which relates

to a type of a code sequence of the control data. The code sequence can be used for initial

synchronization, ccll search, or channel cstimation.

[0039] Depending on the communication system, the code sequence can be used in

various forms. For example, the code sequence in a11IEEE 802.16 wideband wireless access
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system can be used in a preamble or a pilot signal format, and in a multi—input, multi-output

(MIMO) system, the code seque11ce ca11 be used as a midamble format.

[0040] After being processed at the muxer 11, the multiplexed traffic and control

data is then channel coded by a channel coding module 12. Channel coding is used to allow

the receiving end to correct error that can occur during transmission by adding parity bits.

Examples of channel coding include convolution coding, turbo coding, and low density

parity check (LDPC) coding.

[0041] Thereafter, the channel coded data is modulated by a digital modulation

module 13 in which data symbols arc mappcd using algorithms such as a quadrature phase

shift keying (QPSK) or a l6—quadrature amplitude modulation ( l6QAM). The mapped data

symbols are then processed by a subchannel modulation module 14 through which the data

symbols are mapped to each subcarrier of the OFDM system or OFDMA system. Then, the

data symbols mapped to subcarriers are processed by an inverse fast Fourier transform

(IFFT) module 15 which transform the data symbols into a signal in a time domain. The

transformed data symbols are then processed through a filter l6 and further processed

through a digital—to—analog conversion (DAC) module 17 where the filtered data symbols

are converted to analog signals. Lastly, the analog signals are converted into a radio

frequency (RF) by a RF module 18 which is thcn transmitted via an antenna 19 to the

receiving end.
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[0042] Based on the type of generated code (e. g., CAZAC code), the steps of channel

coding and/or symbol mapping can be omitted. Figure 2 illustrates a receiving end whose

processes are inverse to those of the transmitting end.

[0043] A code sequence is used for transmitting control information, which includes

idcntification (ID) and synchronization infonnation, to classify types of scqucnccs in a

communication system. In order for more effective reception of the control information using

code sequence, the code sequence can be adjusted or modified. Further, the code sequence can

be applied to all of the channels that use code sequence for control signaling such as a random

access channel (ILACH), downlink/uplink reference symbol, channel quality information

(CQI), and Acknowledgement (ACK)/Negative Acknowledgement (NACK).

[0044] Figure 3 is a flow diagram illustrating adjusting a code sequence. More

specifically, a length of the code sequence is defined as N, a number of codes in the code

“NSsequence is defined as Nsgq_]\r , and a code sequence set defined as Z, NxN . In

operation, the code sequence set aNmL NxN having NML N number of codes can be

N
extended to a code scqucncc sct N M xN havingSgt] _ seq _ M number of codes.

aN NeqiNxN0f[0045] Equation Seq _ NXN is a matrix of s

Ar
_ 0 1 Nseq -1 aaN,,,, i NxN ‘ iaivm, i NXN a1\g,,, i Nxzv 5’ Iv”, iNxzv , and NW _Nx1V is a

row vector of

k _ k ka]VW_NxZV _ |_aN5eqNxN aNseq i

k

<1>- ~ (N -1)]

Furthermore, alligeh NxN indicates n(: 0:192: ' ' ' 9 N _ element of

k(= 0:122: ' ‘ ‘ 3 Nscq_N _1)Codc scqucncc.
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aNseq i[0046] Referring to Figure 3, a code sequence set MxM , having

N
seq_M number of code sequence(s) where each code sequence has length M, can be

generated based on the code generation algorithm based on code type in which a value of

length M is a natural number greater than a value of length N (S301). Here, the code types

include Hadamard code, Pseudo Noise (PN) code, and a Constant Amplitude Zero Auto-

Correlation (CAZAC) code, among others to be used for initial synchronization, cell search,

and channel estimation in the wireless communication system. The code sequence set

having length M per each code type can be generated by various schemes as discussed. As

for the CAZAC code, the value of length M is a smallest prime number greater than the

value of length N, preferably.

N
[0047] Subsequently, a code sequence set a/VMW _Mxiv , having seq _ M

number of code sequences, can be generated where a resulting length of the code sequence

aNis length N. More specifically, the code sequence set M] * MXM , having seq _ 11/!

number of code sequences where each code sequence has length M (from step S301), can

have elements of the code sequence removed. That is, elements which comprise each code

sequence can be removed from the code sequence allowing the length of the code sequence

to be adjusted or shortened. Here, M — N number of elements can be removed from the code

sequence whose length corresponds to length M. By removing elements from the code

sequence with le11gtl1 M, a code sequence having le11gtl1 N ca11 be generated. As discussed, N

is smaller than M.
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NConsequently, a code sequence set a /V'S,,q _ Mx/V , having seq _ M number of code

sequences in which each code sequence has length N, can be generated (S302).

[0048] A code sequence is used for transmitting control information, which

includes identification (ID) and synchronization information, to classify types of sequences

in a communication system. Currently in 3rd Generation Partnership Project (3GPP) Long

Term Evolution (LTE), a CAZAC sequence is being considered.

[0049] The CAZAC sequence can be used by channels to output various IDs and

information. The channels include channels for downlink synchronization (e.g., primary

synchronization channel, secondary synchronization channel, and broadcast channel),

uplink synchronization (e.g., random access channel), and pilot channels (e.g., data pilot

a11d channel quality pilot). Further, the CAZAC sequence ca11 be used i11 scrambling as well

as channels that use code sequence such as RACH.

[0050] Although there are various types of the CAZAC sequences, there are two

types of often used CAZAC sequences — GCL CAZAC and Zadoff—Chu CAZAC. The

Zadoff—Chu CAZAC sequence can be defined by the following equations.

[Equation 1]

j7zMk(k +1)

Nc(k; N,M) = eXp[ J (for odd N)
[Equation 2]

jfl'Mk2
c(k;N,M) = exp N (for even N)

l2
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[0051] Here, k denotes sequence index, N denotes a length of CAZAC to be

generated, and M denotes sequence ID.

[0052] If the Zadoff—Chu CAZAC sequence and the GCL CAZAC sequence are

expressed by c(k;N,rM) as shown i11 Equations 1 and 2, then the sequences have the

following three (3) characteristics as presented in following equations.

[Equation 3]

|c(k;N,M)| =1 (for aZZk,N,M)

[Equation 4]

1, (for d = 0)

RM“) 2 0, (ford ¢ 0)

[Equation 5]

RM1,M2;N (d) = 17 (far all Ml9M2 and N)

[0053] According to Equation 3, the CAZAC sequence always has a size of l, and

the CAZAC sequence of Equation 4 has an auto—correlation function denoted by a delta

function. Hcrc, the auto—corrclation is based on circular correlation. Further, Equation 5 is a

cross—correlation which is constant if N is a prime number.

[0054] If the length to be applied in the wireless communication system for

generating the CAZAC sequence is denoted by L, a method for generating the CAZAC

sequence sets N of Equations 1 and 2 to equal L (N= L) — identified as step (1). Step (2) can
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be identified by a method where a value of N is set to be a prime number greater than a

value of le11gtl1 L for generating the CAZAC sequence.

[0055] Referring to the characteristics of the generated CAZAC sequence having a

specified length of L, if L is not a prime number, the generated CAZAC sequence can

include M= 1, 2, L—1 number of codes, some of which are repeated codes. In other words,

the number of different codes is less than L-l number of codes. On the contrary, if L is a

prime number, there is L—l number of different codes. The above descriptions may also be

applied to other types of code sequences and are not limited to Zadoff—Chu CAZAC

scqucncc.

[0056] Further, the following technique has been considered. More specifically, if

the le11gtl1 of code to be applied to the system is 11ot a prime number, a11d there are a large

number ofcodes to be used, a smallest prime number greater than L was selected. Using the

selected prime number, the CAZAC sequence was generated, and discards or removes at

least one element of the generated CAZAC sequence for use. This technique is different

than the technique introduced with respect to step 1.

[0057] For example, assume that a number of codes of a CAZAC code sequence

(N) is 1024. The following equation can be used to express an algorithm for generating a

Zadoff—Chu CAZAC codc.

[Equation 6]
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exp z ,whenM isodd
M

/172742

exp 2'7 ,whenM is even

where n = 0,1,2,---,M -1

a ITn,dex(/1) :

[0058] In Equation 6, A and M are natural numbers, and

i”dex(A)(= Oa1:2a“‘:NSeq_M *1) is an index ofA in ascending order. In order to

extend the CAZAC sequence where N=l024, a smallest prime number greater than 1024 is

used. That is, the smallest prime number greater than 1024 is 1031. As such, the code

sequence set aNSeq _ M xM where iM=l03l is applied to Equation 6.

[0059] Since M (=l03 1) is a prime number, N.seq_1lI =l030. Furthermore, A can

be referred to as a seed Value used to generate a code sequence maintaining CAZAC

properties. If M is a prime number, a total of M — 1 number of code sequences can be

generated. I11 other words, for example, if M = 1024, a total of 5 12 (=l024/2 or N/2) number

of code sequences are generated. However, if M = 1031, a total of 1030 number of code

sequences (M — 1) are generated. Moreover, the cross—correlation properties of the generated

code sequence are better if M is a prime number than a composite number.

[0060] In order to adjust or modify the CAZAC code sequence set (IN 9,] MxMS

where M = 1031 to a code sequence set a]\’_W_ MxM whose le11gtl1 is N = 1024, M — N

number of elements can be removed from index n=N,---,M -1, generating a code

sequence set a.7\/ml MxN.
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[0061] In determining the Value of AI, although the number of code sequences can

increase with increase in Value of N, it is preferable to determine the Value of A1 based on

the code sequence whose length is N that promotes maintenance of good correlation

properties. In case of the CAZAC code, optimum correlation properties can be attained if

the Value of length [[1 is the smallest prime number greater than the Value of length N.

[0062] If the code sequence sct ai\/ML NxN generated using length N=1024 is

CIA] icompared with the code sequence set MXN , a total number code sequences of the

former can be represented by N/2 or 512 (=l024/2) code sequences having an index

0,1,2,-~~,N/2—l(N=1024), and a total number of code sequences of the latter can be

represented by M — l or 1030 having an index 0,l,2,~ ~ - ,M — 2(M = 1031).

[0063] Figure 4 illustrates cross—correlation properties of the generated code

sequence. More specifically, the cross—correlation properties of

k _

aNM_MxN — 1929. ' '9 N5eq_,t1 _ 1) associated with the remaining
0

Nseq_M code sequences for ai/V'32, MxN code sequence of the code

sequence set aN'Seq i MxN . The figure illustrates this with respect to amplitude, code index,

and time index.

[0064] Further, Figure 5 illustrates a generated CAZAC sequence

Cl
Nseq _ NXN using N (=1 024). More specifically, the figures illustrate cross—correlation

wq/i1xN(k =1»2»'°° N9 seq_M _ regarding the remaining
k

properties of aNS

Nseq _ N 1 code sequences. The figure illustrates this with respect to amplitude,

code index, and time index. Between Figure

Attorney Docket No. 2lOl*328O



56

4 and Figure 5, the cross—correlation properties of the generated code sequence of Figure 4

are better.

[0065] Figure 6 illustrates a cross—correlation properties cumulative distribution

function (CDF) of the code sequences that can be generated according to the code sequence

aNseq _ MxN and the CAZAC sequence aNW_ NxN when N: 1024.

[0066] Figure 7 illustrates the cross—correlation properties CDF of the code

sequences that can be generated based on the CAZAC sequence generated using the prime

Cl .
NSeq _ MXN having length of 1024 (sevennumber of N=l03l and a code sequence set

(7) elements removed). The performance lines of Figures 4 — 7 indicate that the code

sequence set with seven (7) elements removed has equivalent cross—correlation properties

compared to the original code sequence set.

[0067] As discussed, the codes in addition to the CAZAC code are available, such

as the PN code and the Hadamard code. The discussion with respect to the CAZAC code

sequence can also be applied to the PN code and the Hadamard code. With respect to the

PN code, a modular shift register generator is used to generate the code sequences. If a

number of shift registers generated is represented by N, a code sequence having a length of

2N — l is generated. Thereafter, a value “l” is added to the shift register, resulting in a length

2N” — 1, and then, adjust the length to equal 2N.

[0068] With respect to the Hadamard codes, a number of code sequences, which

equal the length of the code sequence, make up a code sequence. However, for example, if

17
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M number of code sequences having length N is required (M > N), then M number of code

sequences having le11gtl1 M are generated, followed by removing a specified number of

elements to make the length of the code sequence equal length N.

[0069] Figure 8 illustrates a method of generating CAZAC sequence using a length

required by a communication system. That is, the required (or desired) length of the

CAZAC sequence can be represented by length L. Further, the codes types can be extended.

However, since a generated code sequence can be truncated or have elements discarded to

correspond to the desired length L, the auto—correlation and cross—correlation properties of

thc truncated code sequence can experience dctcrioration. Similarly, cvcn if a code

sequence portion is added/attached to the generated code sequence (e.g., zero—padding or

cyclic prefix) to correspond to the desired le11gtl1 L, tl1e auto—correlatio11 a11d cross-

correlation properties can experience deterioration. Here, auto—correlation properties relate

to the auto—correlation value being 1 when the delay is 0. Otherwise, the auto—correlation

value is 0 when the delay is a value other than 0. Further, the cross—correlation properties

having a constant value is negatively affected.

[0070] Assuming that the code sequence having poor auto—correlation and cross-

correlation properties are removed, the remaining number of code sequences may be less

than L — l.

[0071] In order to attain a desired length and a maximum number of CAZAC

sequence types corresponding to the desired length, a smallest prime number, X, greater

18
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than the desired length, L, (X > L) can be selected. Although the CAZAC sequence can be

generated using X, due to deterioration of the correlatio11 properties, the correlations

properties of CAZAC sequence as shown in Equations 4 and 5 cannot be attained. Further,

when selecting a length of the generated code sequence, the length that is nearest to the

desired length L which is between a smallest prime number larger than the desired length or

a largest prime number smaller than the desired length can be selected.

[0072] Referring to Figure 8, the generated CAZAC sequence has length X.

Thereafter, the generated CAZAC sequence having length X has elements of the code

sequence removed (or truncated) so as to make the lcngth of the generated CAZAC

sequence correspond to the desired length L.

[0073] Figure 9 illustrates a method of generating a CAZAC sequence using a

padding portion. As discussed, the generated CAZAC sequence is truncated. With respect to

auto—correlation and cross correlation properties, delay of 0 indicates an auto—correlation

value of 1, as shown in Equation 4, and a delay not equaling 0 indicates a value of 0.

Moreover, the properties where the cross—correlation value is always a prime number is not

deteriorated whereby effective correlation is maintained. Further, additional control

information can be transmitted by using the information inputted to the fading unit.

[0074] Referring to Figure 9, the generated CAZAC sequence has length X. Here,

the value of X is a largest prime number less than the value of L. In other words, X is a

prime number less than L. Thereafter, the generated CAZAC sequence having le11gtl1 X l1as

10
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elements added or a padding portion added to the CAZAC sequence in order to make the

length of the generated CAZAC sequence correspond to the desired length L. Here, Cl

represents the length of the CAZAC sequence having length X, and C2 represents the

padding portion. By combining Cl and C2 (C1 + C2), the generated CAZAC sequence can

have a length corresponding to the desired length L.

[0075] Figure 10 illustrates an exemplary application of circular shift. The circular

shift is typically applied to increase an amount of control information transmitted to the

communication system. For example, a back portion of the sequence is re—allocated to a

front portion of thc scqucncc, and thc rcmaining scqucncc is shifted in the direction of the

back portion of the sequence in an amount (or length) corresponding to the re—allocated

back portion, as illustrated i11 Figure 10. Further, if specified control information is applied

the circular shift as described above, the amount of control information that can be

transmitted Via a corresponding sequence increases.

[0076] Discussions of above relate to the methods of generating the sequence using

the desired length L, and of increasing transmitted control information using the circular

shift. if these methods are applied in generating the sequence, the following processes take

place. First, select a smallest prime number greater than L or a largest prime number less

than L, which is referred to as X. Second, rcmovc or add a scqucncc unit having a lcngth

corresponding to X—L or L—X. Third, apply the circular shift to the resulting sequence.
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[0077] Figure 11 is an exemplary diagram illustrating application of circular shift to

the generated code sequence after the elements of the code sequence are removed. Referring

to Figure 11, the code sequence 1102 is generated based on length X which is the smallest

prime number greater than length L. In other words, the generated code sequence 1102 has a

length equaling length X which is longer than the desired length L. From the generated code

sequence 1102, a portion having a length corresponding to length X — L is removed,

resulting in a code sequence having length L 1103. Thereafter, the result of the generated

code sequence 1103 having length L is applied circular shift thereto, resulting in the code

sequence 1104.

[0078] Figure 12 is an exemplary diagram illustrating application of circular shift to

the generated code sequence prior to removing the elements of the code sequence. I11 other

words, circular shift is performed to the generated CAZAC sequence having length X, and

after circular shift is performed, the elements of the code sequence are removed.

[0079] Referring to Figure 12, the code sequence 1202 is generated based on length

X which is the smallest prime number greater than length L. In other Words, the generated

code sequence 1202 has a length equaling lengthX which is longer than the desired length L.

A circular shift is then performed to the generated code sequence 1203 having length X.

Thereafter, a portion of the generated code sequence having a length corresponding to

length X— L is removed, resulting in a code sequence 1204 having length L.
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[0080] Figure 13 is an exemplary diagram illustrating application of circular shift to

the generated code sequence after a padding po1tio11 is attached. Referring to Figure 13, the

code sequence 1302 is generated based on length X which is the largest prime number

smaller than the Value of length L. To the generated CAZAC sequence 1302, a padding

portion is added 1303. The length of the padding portion corresponds to a length L — X. As

discussed, the padding portion can be comprised of zeroes or cyclic prefix/postfix. With the

addition of the padding portion, the length of the CAZAC sequence equals the desired

length L. Thereafter, the result of the generated code sequence having length L 1303 is

applied circular shift thcrcto, resulting in thc CAZAC scqucncc 1304.

[0081] Figure 14 is an exemplary diagram illustrating application of circular shift to

the generated code sequence prior to attaching a padding po1tio11. I11 other words, circular

shift is performed to the generated CAZAC sequence having length X, and after circular

shift is performed, the padding portion is attached.

[0082] Referring to Figure 14, the code sequence 1402 is generated based on length

X which is the largest prime number smaller than the Value of the desired length L. To the

generated CAZAC sequence 1402, circular shift is performed. The circularly—shifted

CAZAC sequence 1403 still has length X. To the CAZAC sequence 1403, a padding portion

is added, resulting in thc CAZAC scqucncc 1404. The length of the padding portion

corresponds to a length L —X. As discussed, the padding portion can be comprised of zeroes

Attorney Docket No. 2101*328O



62

or cyclic prefix/postfix. With the addition of the padding portion, the length of the CAZAC

sequence 1404 equals the desired length L.

[0083] Between Figures ll and 12, the difference is that circular shift is performed

either before or after the elements of the CAZAC sequence are removed. By performing

circular shift before removing the elements (or adjusting the length to equal the desired

length), correlation deterioration can be reduced. To put differently, the CAZAC sequence

does not have discontinuous codes.

[0084] Between Figures 13 and l4, the difference is that circular shift is performed

either before or after the padding portion is added to the generated CAZAC sequence. By

attaching the padding portion after performing circular shift, better correlation properties

can be attained, especially since the padding portion is placed at the end of the code

S€qLl6I1C6.

[0085] Further, according to the discussion above, the desired length L (or required

length) is first recognized. As illustrated with respect to Figures 11 — 14, the generated code

sequence is adjusted/modified based on the desired length L. Based on that, after the desired

length L recognized, a determination can be made as to whether the generated length X

should be shortened or extended. In other words, the determination can be made whether to

remove or discard at least one element of the generated code sequence or to add or insert at

least one element to the generated code sequence. As discussed, the elements to be inserted

can be a null (0) eleme11t (e. g., zero padding) or cyclic prefix/postfix, for example. In order

23
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to make the determination between discarding the element(s) or adding the element(s), the

system can choose to select the lengtl1 closest to the desired le11gtl1 L.

[0086] For example, if the desired length L is 75, the value of the smallest prime

number greater than 75 is 79, and the value of the largest prime number smaller than the 75

is 73. Here, the prime number 73 can be selected since 73 is closer to 75 than 79 is to 75.

[0087] Although the illustration above selects the prime number closest to the

desired length L, selection regarding removal or addition of the element(s) is not limited to

the example of above and other implementations may be applied.

[0088] Regarding padding, there are five (5) schemes by which padding can be

accomplished. As a first padding scheme, the padding portion can be comprised of a

co11sta11t number (e.g., Os). Although the padding poition is used to fill the portion of the

code sequence so that the length of the code sequence coincides with the desired length, it is

possible for the padding portion to be less then completely full. In other words, it is possible

for that the length of the code sequence with padded portion is not equal to or is shorter than

the code sequence with the desired length. That is, when the code sequence is used for

functions deemed less important, such as for cell search or random access, it is not

necessary to use the entire length of the code sequence, and as such, the padding portion

does not need to be completely occupied to correspond to the desired length of the code

sequence.
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[0089] As a second padding scheme, the padding portion can be comprised of a

repeated portion. 111 other words, the portion corresponding to L — X of the code sequence

1204 can be duplicated and inserted/attached to the end of the code sequence 1204. This can

be referred to as cyclic postfix. Here, the code sequence uses the entire length L. When

determining the identification (ID) of the code sequence, the entire length L is used to

facilitate identifying of the code sequence ID. At the same time, the generated code

sequence does not experience distortion by using the entire length L. in the discussion

above, the cyclic postfix is used. Alternatively, cyclic prefix can also be used.

[0090] As a third padding scheme, the padding portion can be comprised of

additional information through which different messages can be delivered. More

specifically, the desired length L of the code sequence can be used to generate a

supplemental code sequence whose length equals the desired length L (N = L). The code

sequence portion corresponding to L — X is extracted from the supplemental code sequence

and inserted/attached to the generated code sequence as the padded portion.

[0091] As a fourth padding scheme, a portion corresponding to length L — X is

extracted from the code sequence and inserted as the padding portion. Here, the code

sequence inserted to the padding portion may be a different code sequence than the code

sequence 1204. Put differently, the code sequence inserted to the padding portion may be a

CAZAC sequence having a length of for example, which is different from the code

sequence 1204 having a le11gtl1 of L. Further, the code sequence inserted to the padding

25

Attorney Docket No. 2lOl*328O



65

portion can be a different code sequence other than the CAZAC sequence. By using

different code sequence, additional information ca11 be delivered including i11formatio11

related to type of code sequence adjustments.

[0092] As a fifth padding scheme, the padding portion can be used as lower

bandwidth guard interval. During transmission of control information using a prescribed

sequence, the following possible scenarios can occur such as transmitting data without

establishing synchronization with an access channel, transmitting data by a plurality of

users within a communication system, and distortion of fiequency of the received data.

[0093] Furthermore, the padding portions can be placed at both ends of the code

sequence to use the padding portions as guard intervals of the lower bandwidth.

Consequently, a more reliable acquisition of control information from the received data ca11

take place despite distorted frequency signals. In the padding portions used as guard

intervals, constant numbers (e.g., 05) can be used or cyclic prefix or postfix of the generated

code sequence can be used.

[0094] If the padding portions are placed at both ends of the code sequence and

used as guard intervals of the lower bandwidth, the code sequences can be protected from

frequency signal distortions. Moreover, if Os are inserted between the guard intervals or put

differently, within the code sequence, interference to neighboring codes can be reduced.

Alternatively, if cyclic prefndpostfix is used as guard intervals, the code sequences can be
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protected from frequency distortions and can be used to transmit the control information

co11taini11g the sequence ID if there is no frequency distortion.

[0095] Figure 15 is an exemplary diagram of a padding portion of the code

sequence in which the padding portion is used as a lower bandwidth guard interval.

Referring to Figure 15, the code sequence 1501 can be divided into three (3) parts — a

portion (Cl), which is generated based on length X and the other two portions (C2 and C3)

are attached to both ends of the code sequence 1501.

[0096] In the discussions above, five (5) padding schemes are introduced. However,

the padding schemes are not limited to the discussed schemes, and there can be other types

of padding schemes.

[0097] Besides the first padding scheme in which no information is inserted, the

other four padding schemes insert additional information in the padding portions to allow

expansion of the code sequence and/or transmission of message(s). Various information can

be inserted into the padding portion including, for example, initial access infonnation,

timing update information, resource request information, user ID information, channel

quality information (CQl), user group ID information related to a random access channel

(RACH). Furthermore, the information can include cell ID information, multi—input multi-

output (MIMO) information, and synchronization channel information of a synchronization

channel (SCH), for example. In addition, the padding portion can be used for transmitting
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data for message transmission as well as arbitrary information using a code sequence having

a le11gtl1 ofL —X.

[0098] Figure 16 is a structural diagram for transmitting the code sequence.

Depending on whether the transmission of the code sequence is made in a downlink

direction or an uplink direction, the structure can be in different form. With that, Figure 16

is described with respect to a general transmitting end for transmitting the control signal.

[0099] Referring to Figure 16, the transmitting end 1601 comprises a sequence

selection unit 1602 and a transmitting unit 1603. The sequence selection unit 1602 is used to

generate the code sequence for transmitting the control information. More specifically, the

sequence selection unit 1602 performs an operation to select a code sequence having a

desired le11gtl1 of L. In other words, the sequence selection u11it 1602 stores the value of the

desired length L, and then selects an appropriate code sequence for expressing the control

information to be transmitted where the code sequence has a length ofL.

[00100] The code sequence that can be selected by the sequence selection unit 1602

has a length of L as illustrated in Figures 12 and 14 (eg, code sequence 1204 and code

sequence 1404). Moreover, the code sequence is applied circular shift (e.g., code sequences

1203 and 1403) to which a padded portion corresponding to lengths L — X or X— L is

removed or inscrtcd/added. As a result, discontinuous parts are not formed within or in the

code sequence to promote superior correlation characteristics.
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[00101] Although it is preferable to use length X which is a smallest prime number

greater than the le11gtl1 of L or a largest prime number smaller than the length of L, as lo11g

as the value of length X is a prime number, different or other prime numbers can be used as

the value of length X.

[00102] Figure 17 is a structural diagram illustrating a basic code sequence

generation unit and a code sequence length adjustment unit. In Figure 17, the basic code

sequence generation unit 1701 further comprises a code sequence generation unit 1701a and

a circular shift application unit 1701b. The code sequence generation unit l70la is used to

generate a first codc scqucncc (Cl). Hcrc, Cl can bc defined as a code scqucncc having a

length of X where the value of length X is a smaller prime number larger than the value of

le11gtl1 L or a code sequence having a le11gtl1 of X Where the value of le11gtl1 X is a larger

prime number smaller than the value of length L. Cl is then applied circular shift by the

circular shift application unit 170 lb. More specifically, the circular shift application unit

1701b receives Cl having length of X, applies circular shift, and outputs a second code

sequence (C2) to the code sequence length adjustment unit 1702.

[00103] The code sequence length adjustment unit 1702 further comprises a control

unit 1702a, 21 code sequence removing unit 1702b, and a padding unit 1702c. More

specifically, the control unit 1702a rcccivcs C2 as well as the value of lcngth L. The control

unit 1702a determines whether to remove a portion/section of C2 or insert/add a

portion/section to C2. Based 011 the determination from the co11trol u11it 1702a, C2 is

20
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delivered to the sequence removing unit 1702b in which a portion/section of C2

corresponding to a le11gtl1 of X — L is removed. Alternatively, C2 can be delivered to the

padding unit 1702c for inserting/adding a portion/section of C2 whose length corresponds to

the length ofL —X.

[00104] If C2 and the value of length L are provided to the control unit 1702a, the

control unit 1702a compares the value of length X which identifies the length of C2 with the

value of the length L. Here, if X is greater than L, then C2 is inputted into the sequence

removing unit 1702b. From C2, the portion length of C2 corresponding to length X— L is

removed, resulting in C3. However, if X is less than L, then C2 is inputted into the padding

unit 1702c. From C2, the padding portion length corresponding to length L — X is

inserted/added to C2, resulting i11 C4. Here, the padding portion ca11 be inserted to either end

or both ends of C2.

[00105] Figures 18 and 19 illustrate cross-correlation characteristics of the code

sequence. The illustrations of Figures 18 and 19 is based on the value of length X being the

smallest prime number greater than the value of the desired length L; however, the

illustrations are not limited to the smallest prime number greater than length L but can have

a prime number value of length X smaller than the value of length L.

[00106] Referring to Figures 18 and 19, the x—axis represents values of circular shift

while the y—aXis represents un-normalized cross-correlation values. Furthermore, a thinner

line represents the value of cross—con‘elation of the code sequence with circular shift applied

30
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thereto after a code sequence portion having the length X — L is removed. A darker/thicker

line represents values of code sequence to which circular shift is applied prior to removing

the code sequence portion corresponding to the length X — L. More specifically, Figure 7

illustrates a graph where L is 75 and X is 79 which is the smallest prime number greater than

75. Moreover, Figure 8 illustrates a graph where L 8 is 225 and X is 227 which is the

smallest prime number greater than 225.

[00107] ln Figures 18 and 19, if the value of circular shift is 0 or put differently, if

there is no shift, then high correlation value is indicated only when the auto—eorrelation

value of the code sequence corresponds and in other cases, moderate correlation is

maintained. On the contrary, if the code sequence has a section corresponding to length X —

L is removed and thereafter applied circular shift, severe fluctuations occur with correlation

values, resulting in deteriorated Correlation Characteristics. As such, if eross—eorrelation is

used to analyze the code sequence, the code sequence according to the embodiments of the

present invention shows superior performance and outcome to that of the conventional code

sequence.

[00108] Figure 20 is an exemplary diagram illustrating boosting the power of the

generated code sequence. As discussed, the code sequence is generated based on length X,

and a padding portion, whose length corresponds to length L — X, is attached to the code

sequence (e.g., CAZAC sequence). Thereafter, the portion of the code sequence

corresponding to length X is used where length L is divided by length X (L/X). The result of

31
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the division is the amount of power that can be boosted. Moreover, the amount of power

that can be boosted ca11 be applied to the code sequence whose length is length X. When the

receiving end receives power boosted code sequence, more effective detection performance

can be achieved since interference is reduced.

[00109] However, regarding a code sequence generated with a padding portion with

cyclic prefix/postfix attached thereto, there is no need to power boost since all of the code

sequences corresponding to length L are used for acquiring sequence lD information.

[00110] In the receiving end, information related to the generated code sequence and

length X used to generate the code sequence is received. From the code sequence, a portion

corresponding to length X is processed to acquire the control information. To this end, it is

important to first receive synchronization information of the received data. Equation 7 a11d

Equation 8 can be used to acquire synchronization information. Here, Equation 7 relates to

auto—correlation, and Equation 8 relates to cross—correlation.

[Equation 7]

. —l

RAl:N : XZC(k2A{:X).C*‘ + d):k:0

[Equation 8]
X—l

R,,1,,,,2,N (d) = ZC(k,A{1,X)I c* (mod(k + d), X);M, , X)k:0

[00111] Equation 7 is used to acquire auto—corre1ation va1ue(s) from the received

code sequence whose sequence ID is M. Further, the acquired auto—corre1ation value of,

which is a value other than 0, is used to achieve synchronization.

32
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[00112] Equation 8 is used to acquire cross—correlation value(s) of a code sequence

whose ID is M2 from the received code sequence whose sequence ID is M1. Through the

acquired value, synchronization can be achieved.

[00113] Typically, if the wireless communication system is a synchronous network,

auto—correlation is used to acquire synchronization information, and if the system is an

asynchronous network, cross—correlation is used to acquire synchronization information.

However, according to the embodiments of the present invention, synchronization

information can be acquired using any one or at least one of the correlation schemes.

[00114] After the synchronization information of the received code sequence is

acquired, the receiving end analyzes the received code sequence to acquire the sequence ID,

as shown i11 Equations 9 a11d 10.

[Equation 9]

(7c(/c; M, X) = c(k + 1; M, X)-c*(k; M, X) (fork = 0,1,. . ., L — 1)

[Equation 10]

c7c(k;M,X) : c(k +1,M,X)-6‘(k,,M,X) (for k : 0,1,- - -,X -1)

[00115] In Equations 9 and 10, O'C(k;M,X) denotes difference sequence of the

received sequences. Equation 9 is used to acquire the ID information of the received

sequence using the differential sequence corresponding to the total length of the received

sequence. Equation 9 can also be used to acquire the ID information of the code sequence

which has been generated with the cyclic prefix/postfix padded portion. Equation 10 is used
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to acquire the ID information of the received sequence using the smallest prime number

corresponding to le11gtl1 X.

[00116] As discussed, if the differential sequence of the CAZAC sequence is

calculated using Equations 9 or 10, k of the sequence index is generated, and the result

therefrom is transformed by the Fourier transform scheme, to show a single peak value.

Thereafter, by detecting the peak value, the ID information of the sequence can be acquired.

[00117] The discussion of above regarding a code sequence or a code sequence set

can be applied to 3rd Generation Partnership Project (SGPP) system or 3GPP2 system as

well as a Wibro system or a Wimax system.-

[00118] It will be apparent to those skilled in the art that various modifications and

variations ca11 be made i11 the present invention without departing from the spirit or scope of

the inventions. Thus, it is intended that the present invention covers the modifications and

variations of this invention provided they come within the scope of the appended claims and

their equivalents.
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Amendment to the Claims:

Please amend the claims as follows:

1-23. (Canceled).

24. (Currently amended) A method for transmitting a code sequence from a

transmitting party to a receiving party in a wireless communication system, the method

comprising:

acquiring a code sequence having a second length by a cyclic extension of a code

sequence having a first length;

performing a circular shift to the code sequence having the second length; and

transmitting the circular shifted code sequence having the second length to the receiving

Pally»

wherein the first length is a largest prime number smaller than the second length, and

wherein the cyclic extension of the code sequence having the first length is performed

such that a part of the code sequence having the first length, having a length corresponding to a

difference between the first length and the second length, is added to either a start or an end of

the code sequence having the first length, and

wherein the circular shift is perfonned to the code sequence having the second length

such that either a rear portion of the code sequence having the second length moves to a start of

the code sequence having the second length, or a front portion of the code sequence having the

second length moves to an end of the code sequence having the second length.

25. (Previously presented) The method according to claim 24, wherein the part

of the code sequence having the first length comprises at least a cyclic prefix or a cyclic postfix.

26. (Previously presented) The method according to claim 24, wherein the

cyclic extension is performed such that a cyclic postfix of the code sequence having the first

length, having the length corresponding to the difference between the first length and the second

length, is added to the end of the code sequence having the first length.
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(Canceled).

29. (Previously presented) The method according to claim 24, wherein the

code sequence having the first length is a Zadoff-Chu (ZC) sequence.

30. (Previously presented) The method according to claim 24, wherein the

code sequence having the second length is transmitted as a reference signal sequence.

31. (Currently amended) An apparatus for transmitting a code sequence in a wireless

communication system, the apparatus comprising:

a code sequence generator for generating a code sequence having a second length by

cyclic extension of a code sequence having a first length, and performing a circular shift to the

code sequence having the second length; and

a transmitting unit for transmitting the circular shifted code sequence having the second

length,

wherein the first length is a largest prime number smaller than the second length,

wherein the cyclic extension of the code sequence having the first length is performed

such that a part of the code sequence having the first length, having a length corresponding to a

difference between the first length and the second length, is added to either a start or an end of

the code sequence having the first length, and

wherein the circular shift is performed to the code sequence having the second length

such that either a rear portion of the code sequence having the second length moves to a start of

the code sequence having the second length, or a front portion of the code sequence having the

second length moves to an cnd of the code sequence having the second length.

32. (Previously presented) The apparatus according to claim 31, wherein the

part of the code sequence having the first length comprises at least a cyclic prefix or a cyclic

postfix.
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33. (Previously presented) The apparatus according to claim 31, wherein the

cyclic extension is performed such that a cyclic postfix of the code sequence having the first

length, having the length corresponding to the difference between the first length and the second

length, is added to the end of the code sequence having the first length.

34 — 35. (Canceled).

36. (Previously presented) The apparatus according to claim 31, wherein the

code sequence having the first length is a Zadoff-Chu (ZC) sequence.

37. (Previously presented) The apparatus according to claim 31, wherein the

code sequence having the second length is transmitted as a reference signal sequence.

38. (Previously presented) A method for transmitting a code sequence in a wireless

communication system, the method comprising:

performing a circular shift to a code sequence having a first length to produce a

circularly-shifted code sequence having the first length;

performing a cyclic extension of the circularly-shifted code sequence having the first

length, to produce a code sequence having a second length; and

transmitting the code sequence having the second length,

wherein the first length is a largest prime number smaller than the second length,

wherein performing the circular shift comprises either moving a rear portion of the code

sequence having the first length to a start of the code sequence having the first length, or moving

a front portion of the code sequence having the first lcngth to an cnd of the code sequence having

the first length, and

wherein performing the cyclic extension comprises adding a portion of the circularly-

shifted code sequence having the first length, having a length corresponding to a difference

between the first length and the second length, to either a start or an end of the circularly-shifted

code sequence having the first length.
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REMARKS

Claims 24-26, 29-33 and 36-38 are currently pending in this application. Claims 24, 31

and 38 are the only independent claims. The claim amendments are limited to claims 24 and 31,

which have been amended to clarify antecedent basis for the code sequence term. No new matter

has been added as the amendments have support in thc specification as originally filed. Scc, for

example, at least Figs. ll and 17 and accompanying portions of the specification. In accordance

with MPEP 7l4.l 6, Applicant provides the following remarks.

The amendment is needed to clarify that the claimed “transmitting” refers to the circular

shifted code sequence. No additional search or examination is believed necessary. The claims

are still believed to be patentable for at least the reasons set forth in the previously filed response.

The need to amend the identified claims was not detected until a recent review of the allowed

claims was conducted. Thus, the foregoing amendment to claims 24 and 31 could not have been

presented earlier as this issue had not yet been identified.

It is understood that no amendment may be made as a matter of right in an application

after the mailing of the notice of allowance. However, Applicant’s representative, Jeffrey

Lotspeich, spoke with Examiner Dsouza via telephone on April 20, 2010. During this

conversation Examiner Dsouza indicated that such amendments would be entered provided that

it was included in the appropriate amendment under 37 CFR 1.132. Applicant and the

undersigned gratefiilly appreciate the Examiner’s efforts in this regard.

Accordingly, entry of the present amendment is believed proper, and is respectfully

requested. If for any reason the Examiner has any concerns with regard to the present

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

California, telephone number (213) 623-2221.

Customer No. 035884 Respectfully submitted,

Date: April 21, 2010 Lee, Hong, Degerrnan, Kang & Waimey

/Jeffrey Lotspeich/

Jeffrey J. Lotspeich

Registration No. 45,737

Attorney for Applicant

5 Docket 2101-3280



81

Electronic Acknowledgement Receipt

7462868

Confirmation Number:

METHOD AND APPARATUS FOR GENERATING AND TRANSMITTING CODE

1-"le °f l'“’e""°"‘ SEQUENCE IN A WIRELESS COMMUNICATION SYSTEM

First Named Inventor/Applicant Name: Seung Hee Han

Customer Number: 35884

Filer Authorized By: Harry Sung Lee

Attorney Docket Number: 2101-3280

Filing Date: 28-NOV-2006

Time Stamp: 20:31 :28

Application Type: Utility under 35 USC 111(a)

Payment information:

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

2101-3280-

Miscellaneous Incoming Letter Transmittal-312Amendment.
797d33l60d684ae7ed01c94bc895l7cdd69136i

Information:



82

Amendment after Notice ofA||owance 2101—3280—Amend—after—

(Rule 312) NOA—312—F|NAL—TO—PTO—JJL.pd a9rIPaU4(= IfP7P(a4ar7§U73P9af7I'vP45a477
(540

Information:

Total Files Size (in bytes) 144557

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.



83

Customer No. 035884 Docket: 2101-3280

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Art Unit: 2611

Seung Hee Han et al.

Serial No: 11/563,909

Filed: November 28, 2006

For: METHOD AND APPARATUS FOR GENERATING
AND TRANSMITTING CODE SEQUENCE IN A
WIRELESS COMMUNICATION SYSTEM

Examiner: Dsouza, Joseph Francis A.

Confirmation No.: 1721

Mail Stop Issue Fee
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

Transmitted herewith is an AMENDMENT AFTER NOTICE OF ALLOWANCE in the above-identified application.

D A petition for extension of time for _ month(s) is enclosed.
IX No additional fee is required.

The fee has been calculated as shown below:

(Col. 1) (Col. 2) (Col. 3)
CLAIMS REMAINING HIGHEST NUMBER PRESENT LG/SM ADD’L
AFTER AMENDMENT PREVIOUSLY PAID FOR EXTRA* $ ENTITY FEE FEE DUE

LG=$52
SM=$26

INDEPENDENT 3 LG=$220CLAIMS FEE SM=$’l10
LARGE ENTITY FEE 2 $390
SMALL ENTITY FEE 2 $195

TOTAL

TOTAL CLAIMS FEE 11 23

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIMS

If the entiy in Col. 1 is less than the entry in Col. 2. write “O” 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" (Tota

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

IXI 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:

Excess c|aim(s) fee in the amount of $_.

RCE fee in the amount of $_.

Extension fees in the amount of $_.

Petition fee in the amount of $1.

Terminal Disclaimer fee in the amount of $_.

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

Any patent application processing fees under 37 CFR 1.17.

Respectfully submitted,
Lee, Hong, Degerman, Kang & Waimey

/Sevan Savsal

Date: April 21, 2010 By:
Sevan Savsa

Registration No. 61,718
Attorney for App|icant(s)



84

UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF CO)/Il\/[ERCE
Uujleil States Patent alul T["<ILIt‘]lI.d['k Office
Address: COl\/13/IISSIONER FOR PATENTS

P.O. Box 1450
Alexandria. Virginia 22313-1430
www usptn gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

35884 7590 03/19/2010 E LINER

LEE, HONG, DEGERMAN, KANG & WAIMEY DSOUZAJOSEPH FMNCIS"

6eosmunRoAsTRm
Suite 2300 2611

DATE MAILED: 03/19/2010

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

11/563,909 11/28/2006 Seung Hee Han 2101-3280 1721
TITLE OF INVENTION: METHOD AND APPARATUS FOR GENERATING AND TRANSMITTING CODE SEQUENCE IN A WIRELESS
COMMUNICATION S YSTEM

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE PREV. PA ) ISSLE FEE TOTAL FEE(S) DUE DATE DUE

NO $300 $0 $1 8 10nonprovisional $1510 06/21/2010

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOVVED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO 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 VVITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
VVILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOVV
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 If the SMALL ENTITY is shown as NO:
SMALL ENTITY status:

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

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

the ISSUE FEE shown above.

II. PART B — FEE(S) TRANSMITTAL, 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 1nust 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. 08/07) Approved for use Lhrough 08/31/2010.



85

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

or1 (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
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 "1-EE A1)J_)1{ESS" formaintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (NoLe;USeE1oCk iforanyehangeofaddresg) Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. 1'his certificate cannot be used for any other accompanying

papers. Each additional paper. such as an assignment or formal drawing. mustave its own certificate of mailing or transmission.35884 7590 03/19/2010
Certificate of Mailing or Transmission

l.l:‘1l:‘1, & I hereby certify that this Fee(s) Transmittal is being deposited with the United, , , , States Postal Service with sufficient postage for first class mail in an envelope
6‘6(_) S‘ FIGUEROA STREET addressed to the Mail Stop ISSUE FEE address above. or being facsimileSlllté 2300 transmitted to the USPTO (571) 273-2885, on the date indicated below.

LOS ANGELES, CA 90017 (Dcwmm)
(Signature)

(Date)

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

11/563,909 11/28/2006 Seung Hee Han 2101-3280 1721
TITLE OF INVENTION: METHOD AND APPARATUS FOR GENERATING AND TRANSMITTING CODE SEQUENCE IN A WIRELESS
COMMUNICATION S YSTEM

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE PREV. PA ) ISSLE FEE TOTAL FEE(S) DUE DATE DUE

NO $0nonprovisional $1510 $300 $1810 06/21/2010

EXAMINER ART UNIT CLASS-SUBCLASS

DSOUZA. JOSEPH FRANCIS A 375-1-12000

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.
Address orm PTO/SB/ 122) attached. . . .. . 2(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 of up to
’TO/SB/47; Rev 03-02 or more recent) attached. Use ofa Customer 2_ registered patent attorneys or agents. If no name Is
Number is required, listed, no name will be prnited.

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
rccordation 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 as signee category or eategories (will not be printed on the patent) : D lndividua 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)
3 Issue Fee 3 A check is enclosed.

3 Publication Fee (No small entity discount permitted) 3 Payment by credit card. Eorm P"O-2038 is attached.
3 Adv-anee 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. 122 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 varv de endin upon the individual case. Any comments on the amount of time you require to com lete
this form and/or suggestions for reducing this burden, should be sent to the C ief In ormation Officer, U.S. Patent and Trademark Office, US. Department of Commerce, EP.O.Box 1450. Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection ofinformation unless it displays a valid OMB control number.

PTOI.-85 (Rev. 08/07) Approved for use through 08/31/2010. O\/[B 0651-0033 US. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE



86

UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF CO)/Il\/[ERCE
Uujletl States Patent and T["<lLlt‘]lI.d['k Office
Address: COl\/13/IISSIONER FOR PATENTS

P.O. Box 1450
Alexandria‘ Virginia 22313-1430
www usptn gov

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

11/563,909 11/28/2006 Seung l-lee Han 2101-3280 1721

35884 7590 03/19/2010 E LINER

LEE, HONG, DEGERMAN, KANG & WAIMEY DSOUZAJOSEPH FMNCIS"

6eosmunRoAsTRm
Suite 2300 2611

DATE MAILED: 03/19/2010
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Application No. App|icant(s)

_ _ _ 11/563,909 HAN ET AL.
Examiner

ADOLF DSOUZA

-- 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. El This communication is responsive to

2. E] The allowed claim(s) is/are

3. El Acknowledgment is made ofa claim for foreign priority under 35 U.S.C. § 119(a)—(d) or (f).

a) El All b) E] Some* c) D None of the:

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

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

3. El Copies ofthe certified copies ofthe 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” ofthis 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.

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

5. 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) D to Paper No./Mail Date

(b) I:I including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date

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

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

Attachment(s)
1. El Notice of References Cited (PTO-892) 5. El Notice of Informal Patent Application

2. I:I Notice of Draftperson's Patent Drawing Review (PTO-948) 6. El Interview Summary (PTO-413),
Paper No./Mail Date .

3. El Information Disclosure Statements (PTO/SB/08), 7. El Examiner's Amendment/Comment
Paper No./Mail Date

4. El Examiner's Comment Regarding Requirement for Deposit 8. El Examiner's Statement of Reasons for Allowance
of Biological Material

9. D Other

Adolf DSouza /David C. Paynel

Examiner Supervisory Patent Examiner, Art Unit 2611
Alt Unit: 261 1

U.S. Patent and Trademark Office

PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20100312
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Application/Control Number: 11/563,909 Page 2

Art Unit: 2611

1. As requested by the Applicant in Remarks (9/24/2009) Examiner has accepted

the drawings submitted on 4/9/2009 and 11/28/2006.

Claims have been renumbered as shown below:

Claims 24 — 26 have been renumbered as claims 1 - 3 respectively.

Claims 29 - 33 have been renumbered as claims 4 - 8 respectively.

Claims 36 — 38 have been renumbered as claims 9 — 11 respectively.

Response to Amendment

3. Applicant’s amendment filed 9/24/2009 has been fully considered and as a result

claims 24 — 26, 29 — 33, 36 - 38 are now allowed.

Claims 24 — 26, 29 — 33, 36 - 38 are allowed.

5. Any comments considered necessary by applicant must be submitted no later

than the payment of the issue fee and, to avoid processing delays, should preferably

accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”

Contact Information

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to ADOLF DSOUZA whose telephone number is (571 )272—
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Application/Control Number: 11/563,909 Page 3

Art Unit: 2611

1043. The examiner can normally be reached on Monday through Friday from 8:00 AM

to 5:00 PM EST.

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

supervisor, DAVID PAYNE can be reached on 571-272-3024. 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

PatentApp|ication Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, see http://pair—direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll—free). If you would like assistance from a

USPTO Customer Service Representative or access to the automated information

System, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

Adolf DSouza

Examiner

Art Unit 2611

AD

/David C. Paynel

Supervisory Patent Examiner, Art Unit 2611
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Application/Control No. App|icant(s)/Patent Under Reexamination

Issue Classification 11563909 HAN ET AL

Examiner Art UnitADOLF DSOUZA 2611

ORIGINAL INTERNATIONAL CLASSIFICATION

SUBCLASS CLAIMED

142 1 /oo (2006.01.01)

NON-CLAIMED

CROSS REFERENCE(S)

SUBCLASS (ONE SUBCLASS PER BLOCK)
208

140

Claims renumbered in the same order as presented by applicant CPA |:I T.D. R.1.47

Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original

/ADOLF DSOUZA/

Examiner.Art Unit 2611 3/12/2010 Total Claims Allowed:
11

(Assistant Examiner) (Date)
/DAVID C PAYNEI

Supervisory Patent Examiner.Art Unit 2611 03/14/2010 O.G. Print C|aim(s) O.G. Print Figure

(Primary Examiner) (Date) 1 1
U.S. Patent and Trademark Office Part of Paper No. 20100312
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Application/Control No.

Index of Claims 11563909

Examiner

ADOLF DSOUZA

App|icant(s)lPatent Under
Reexamination

HAN ET AL.

Art Unit

2611

I Cancelled
Restricted

I:I Claims renumbered in the same order as presented by applicant

CLAIM

Non-Elected

Interference

El 0 '0> El

Objected

06/15/2009 03/12/2010
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Final Original
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U.S. Patent and Trademark Office Part of Paper No. : 20100312
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Applicationlcontrol No. App|icant(s)/Patent Under
Reexamination

Seafch NOTGS 11563909 HAN ET AL.

Examiner Art Unit

ADOLF DSOUZA 2611

SEARCHED

Subclass Examiner
203 6/15/2009 AD

131 ,142 6/15/2009 AD

SEARCH NOTES

Search Notes Date Examiner
See EAST search attached 6/15/2009 AD

Inventor Nme Search (in EAST & PALM)a 6/15/2009 AD

See EAST search attached 3/12/2010

INTERFERENCE SEARCH

- 
370 all 3/12/2010 AD
375 all 3/12/2010 AD

3/12/2010

/ADOLF DSOUZAI
Examiner.Art Unit 2611

U.S. Patent and Trademark Office Part of Paper No. : 20100312
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Under the Papenivork 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 1 1563909

Filing Date 2006-11-28
INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

(Not for submission under 37 CFR 1.99)

First Named Inventor Han, Seung Hee

An Unit | 2611
Examiner Name Dsouza, Joseph Francis A

Attorney Docket Number | 2101-3280

U.S.PATENTS -
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Relevant Passages or Relevant
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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
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1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
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recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
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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
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purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
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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.
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COMMUNICATION SYSTEM
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Mail Stop Amendment
Commissioner for Patents

P. O. Box 1450

Alexandria, VA 22313—1450

Dear Sir:

This paper is in response to the Office Action dated June 26, 2009, in connection

with the above—identified application, the response to which is due September 26, 2009.

It is believed that no fee is due in connection with this paper. Please charge any fees

and credit any overpayment to our deposit account No. 502290. Please enter and

consider the following amendments and remarks:
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Amendment to the Claims:

Please: amend claims 24-26, 29-33, 36 and 37; cancel claims 27, 28, 34 and 35;

and add claim 38, as follows:

1-23. (Canceled).

24. (Currently Amended) A method for generating transmitting a code

sequence from a transmitting garty to a receiving party in a wireless communication

system, the method comprising:

geaer=ating4l=le acguiring a code sequence having a first second length by a cyclic

extension of a code seggence having a first length; [[and]]

gerforming a circular shift to the code sequence having the second length; and

transmitting the code seguence having the second length to the receiving gartv,

wherein the first length is a largest prime number smaller than the second length,

and

wherein the cyclic extension of the generated code sequence having the first

length is performed such that a part of the generated code sequence having the first

length, having a length corresponding to a difference between the first length and the

second length, is added to either a start or an end of the generated code sequence

having the first length, and

wherein the circular shift is gerformed to the code seguence having the second

length such that either a rear portion of the code sequence having the second length

moves to a start of the code seguence having the second length, or a front portion of

the code seguence having the second length moves to an end of the code seguence

having the second length.
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25. (Currently Amended) The method according to claim 24, wherein the

part of the generated code sequence having the first length comprises at least a cyclic

prefix or a cyclic postfix.

26. (Currently Amended) The method according to claim 24, wherein the

cyclic extension is performed such that a cyclic postfix of the generated code sequence

having the first length, having the length corresponding to the difference between the

first length and the second length, is added to the end of the generated code sequence

having the first length.

27 — 28. (Canceled).

29. (Currently Amended) The method according to claim 24, wherein the

code sequence having the first length is a Zadoff—Chu (ZC) sequence.

30. (Currently Amended) The method according to claim 24, wherein the

generated code sequence having the second length is [[used]] transmitted as retereeee

a reference signal sequence.

31. (Currently Amended) An apparatus for transmitting a code sequence

in a wireless communication system, the apparatus comprising:

a code sequence generator for generating [[the]] a code seguence having a

second length by cyclic extension of a code sequence having a first length, and

dv performing a circular shift to the code sequence having

the second length; and

a transmitting unit for transmitting the generated code sequence ex=terided—te

have having the second length,

wherein the first length is a largest prime number smaller than the second length,

[[and]]
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wherein the cyclic extension of the generated code sequence having the first

length is performed such that a part of the generated code sequence having the first

length, having a length corresponding to a difference between the first length and the

second length, is added to either a start or an end of the generated code sequence

having the first length, and

wherein the circular shift is performed to the code seguence having the second

length such that either a rear ggrtion of the code sequence having the second length

moves to a start of the code seguence having the second length, or a front portion of

the code seguence having the second length moves to an end of the code seguence

having the second length.

32. (Currently Amended) The apparatus according to claim 31, wherein

the part of the generated code sequence having the first length comprises at least a

cyclic prefix or a cyclic postfix.

33. (Currently Amended) The apparatus according to claim 31, wherein

the cyclic extension is performed such that a cyclic postfix of the generated code

sequence having the first length, having the length corresponding to the difference

between the first length and the second length, is added to the end of the generated

code sequence having the first length.

34 — 35. (Canceled).

36. (Currently Amended) The apparatus according to claim 31, wherein

the code sequence having the first length is a Zadoff-Chu (ZC) sequence.

37. (Currently Amended) The apparatus according to claim 31, wherein

the generated code sequence having the second length is {[used]] transmitted as

referenee a reference signal sequence.
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38. (New) A method for transmitting a code sequence in a wireless

communication system, the method comprising:

performing a circular shift to a code sequence having a first length to produce a

circularly-shifted code sequence having the first length;

performing a cyclic extension of the clrcularly~shifted code sequence having the

first length, to produce a code sequence having a second length; and

transmitting the code sequence having the second length,

wherein the first length is a largest prime number smaller than the second length,

wherein performing the circular shift comprises either moving a rear portion of the

code sequence having the first length to a start of the code sequence having the first

length, or moving a front portion of the code sequence having the first length to an end

of the code sequence having the first length, and

wherein performing the cyclic extension comprises adding a portion of the

circularly—shifted code sequence having the first length, having a length corresponding

to a difference between the first length and the second length, to either a start or an end

of the circularly—shifted code sequence having the first length.
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REMARKS

Claims 24-26, 29-33 and 36-38 are currently pending in this application. Claims

24-26, 29-33, 36 and 37 are amended. Claims 27, 28, 34 and 35 are canceled without

prejudice or disclaimer. Claim 38 is newly added to claim disclosed embodiments more

completely. Claims 24, 31 and 38 are the only independent claims. No new matter is

added.

Claims 24-28, 30, 31-35 and 37 stand rejected under 35 U.S.C. § 102(e) as

being anticipated by Zhuang et al. (US. Pat. No. 7,426,175). Claims 29 and 36 stand

rejected under 35 U.S.C. § 103(a) as being unpatentable over Zhuang in view of Koslar

(U.S. Pat. Pub. No. 2003/0156624).

The cancellation of claims 27, 28, 34 and 35 renders the rejection of these claims

moot. The rejections of the pending claims are respectfully traversed. Applicant

requests reconsideration and allowance of the pending claims in view of the following

remarks.

Claim for forei n riorit under 35 U.S.C. 119

As a preliminary matter, Applicant notes that the Office Action did not indicate

whether or not the originally filed drawings have been accepted. Applicant respectfully

requests such an indication on the next communication from the USPTO regarding this

application.

Applicant notes with appreciation that the IDS papers have been signed and

acknowledged by the Examiner, that Applicant's claim for foreign priority under 35

U.S.C. § 119 has been acknowledged, and that the certified copies of the priority

documents have been received.
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Re'ection of claims 24-28 30 31-35 and 37 under 102

Claims 24-28, 30, 31-35 and 37 stand rejected under 35 U.S.C. § 102(e) as

being anticipated by Zhuang. The rejection of the cancelled claims is rendered moot

since these claims are no longer pending.

With regard to the pending claims, amended claim 24 is directed to a method of

transmitting a code sequence to a receiving party at a transmitting party in a wireless

communication system and recites features including features of canceled claim 28.

For example, amended claim 24 recites: “acquiring a code sequence having a

second length by a cyclic extension of a code sequence having a first length[,]"

“performing a circular shift to the code sequence having the second length[,]” and

“transmitting the code sequence having the second length to the receiving party[.]”

Moreover, amended claim 24 recites: “wherein the circular shift is performed to the

code sequence having the second length such that either a rear portion of the code

sequence having the second length moves to a start of the code sequence having the

second length, or a front portion of the code sequence having the second length moves

to an end of the code sequence having the second length.”

Applicant respectfully submits that the cited portions of Zhuang do not teach or

suggest such features.

With respect to now-canceled claim 28, the Examiner asserted that Zhuang

disclosed the features of that claim. On page 4 of the Office Action, the Examiner

asserted: “Zhuang discloses circular shifting the generated code sequence extended to

have the second length (column 4, lines 18-21; wherein the circular shifting is done on

the NG length sequence to give a Np length sequence).” These assertions are

respectfully traversed.

In the above-cited portion (i.e., col. 4, lines 18-21), Zhuang discloses: “Choose

NG to be the largest prime number that is smaller than Np and generate the sequence

set. B_e_ge§t the beginning elements of each sequence in the set to append at the end to

reach the desired length Np.” (Emphasis added.)

Zhuang’s disclosure regarding repeating beginning elements of each sequence

to append such elements at the end of the sequence does not teach or suggest
7 Docket 2101-3280
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performing a circular shift. in more detail, the repeating and appending of elements i_r3

order to reach the desired greater length N9 does not teach or suggest “performing a

circular shift to the code sequence having the second length[,]” as recited in claim 24.

Moreover, such disclosure does not teach or suggest “wherein the circular shift is

performed to the code sequence having the second length such that either a rear

portion of the code sequence having the second length moves to a start of the code

sequence having the second length, or a front portion of the code sequence having the

second length moves to an end of the code sequence having the second length[,]” as

also recited in claim 24.

in view of the foregoing, Applicant respectfully submits that the cited portions of

Zhuang fail to disclose or suggest features of independent claim 24. At least for the

reasons explained, independent claim 24 is believed to be patentable over Zhuang.

As amended, independent claim 31 recites features similar to those of

independent claim 24. At least for reasons similar to those explained with respect to

independent claim 24, independent claim 31 is believed to be patentable over Zhuang.

Dependent claims 25-28, 30, 32-35 and 37 are believed to be patentable over

Zhuang at least by virtue of their respective dependence from the patentable

independent claims.

Re'ection of claims 29 and 36 under 103

Claims 29 and 36 stand rejected under 35 U.S.C. § 103(a) as being unpatentable

over Zhuang in view of Koslar. The rejection of these claims is respectfully traversed.

Applicant respectfully submits that Koslar does not address the above-explained

distinctions between independent claim 24 and the cited portions of Zhuang. Therefore,

it is believed that independent claim 24 is patentable over Zhuang in view of Koslar.

Dependent claim 29 is believed to be patentable over Zhuang and Koslar at least by

virtue of its dependence from independent claim 24.

For similar reasons, it is believed that independent claim 31 is patentable over

Zhuang in view of Koslar. Dependent claim 36 is believed to be patentable over Zhuang

and Koslar at least by virtue of its dependence from independent claim 24.
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New independent claim 38

New independent claim 38 recites features similar to those discussed above with

regard to claims 24 and 31, and thus, is believed to be patentable for reasons similar to

those set out above with regard to claims 24 and 31.

CONCLUSION

in view of the above remarks, Applicant submits that the pending claims of the

present application are in condition for allowance. Reexamination and reconsideration

of the application, as originally filed, are requested.

No amendment made was related to the statutory requirements of patentability

unless expressly stated herein; and no amendment made was for the purpose of

narrowing the scope of any claim, unless Applicant has argued herein that such

amendment was made to distinguish over a particular reference or combination of

references.

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) 623-2221 to discuss the steps necessary

for placing the application in condition for allowance.

Respectfully submitted,

LEE, HONG, DEGERMAN, KANG & WAIMEY

/Jeffrey Lotspeichl

Date: September 24, 2009 By:

Jeffrey J. Lotspeich

Registration No. 45,737

Attorney for Applicants
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Application No. App|icant(s)

11/563,909 HAN ET AL.

Office Action Summary Examine, Art Unit

ADOLF DSOUZA 2611

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address --
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- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)IZ Responsive to communication(s) filed on 28 November 2006.

2a)|:| This action is FINAL. 2b)|Z This action is non—fina|.

3)I:I Since this application is in condition for allowance except for formal matters, prosecution as to the merits is

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

Disposition of Claims

4)IZ CIaim(s)i is/are pending in the application.

4a) Of the above c|aim(s) is/are withdrawn from consideration.

5)I:I CIaim(s)j is/are allowed.

6)IZ CIaim(s)i is/are rejected.

7)I:I CIaim(s)j is/are objected to.

8)I:I CIaim(s)jare subject to restriction and/or election requirement.

Application Papers

9)I:I The specification is objected to by the Examiner.

10)I:I The drawing(s) filed onj is/are: a)I:I accepted or b)I:I objected to by the Examiner.

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

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

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

Priority under 35 U.S.C. § 119

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

a) All b)I:I Some * c)I:I None of:

Certified copies of the priority documents have been received.

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

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) Q Notice of References Cited (PTO—892) 4) D Interview Summary (PTO—413)
2) El Notice of Draftsperson‘s Patent Drawing Review (PTO-948) Paper N0(3)/M3” D3I9-j
3) IZI Information Disclosure Statement(s) (PTO/SB/08) 5) I:I N0“Ce Of '"f0rma' Patent Application

Paper No(s)/Mail Date j. 6) D Other: j.
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Application/Control Number: 11/563,909

Art Unit: 2611

Priority

1. Acknowledgment is made of applicant's claim for foreign priority under 35

u.s.c. 119(a)-(d).

Claim Rejections - 35 USC § 102

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

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(e) the invention was described in (1) an application for patent, published under section 122(b), by
another filed in the United States before the invention by the applicant for patent or (2) a patent
granted on an application for patent by another filed in the United States before the invention by the
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.

3. Claims 24 — 28, 30, 31 — 35, 37 are rejected under 35 U.S.C. 102(e) as being

anticipated by Zhuang (US 7,426,175 corresponding to WO 2005104412 A1, which the

Applicant has provided in his IDS).

Regarding clam 24, Zhuang discloses a method for generating a code sequence in a

wireless communication system (Abstract; column 2, lines 20 — 28; Fig. 1; wherein the

code sequence is interpreted as the pilot sequence and the wireless system is as

shown in Fig. 1), the method comprising:

generating the code sequence having a first length (column 4, lines 10 — 14; wherein

the first length is NG);
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Art Unit: 2611

and extending the generated code sequence to have a second length by a cyclic

extension of the generated code sequence (column 4, lines 18 - 21; wherein the second

length is Np and the cyclic extension is done by repeating the beginning elements of

each sequence),

wherein the first length is a largest prime number smaller than the second length

(column 4, lines 18 - 19),

and wherein the cyclic extension of the generated code sequence is performed such

that a part of the generated code sequence, having a length corresponding to a

difference between the first length and the second length, is added to either a start or an

end of the generated code sequence (column 4, lines 19 — 21; wherein the appending is

done at the end).

Regarding clam 25, Zhuang discloses the part of the generated code sequence

comprises at least a cyclic prefix or a cyclic postfix (column 4, lines 19 — 21; wherein the

appending is done at the end to give a postfix).

Regarding clam 26, Zhuang discloses the cyclic extension is performed such that a

cyclic postfix of the generated code sequence, having the length corresponding to the

difference between the first length and the second length, is added to the end of the

generated code sequence (column 4, lines 18 — 21; wherein the length added is Np -

NG).
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Art Unit: 2611

Regarding clam 27, Zhuang discloses circular shifting the generated code sequence

having the first length (column 4, lines 18 - 21 ; wherein the circular shifting is done by

repeating the beginning elements of each sequence).

Regarding clam 28, Zhuang discloses circular shifting the generated code sequence

extended to have the second length (column 4, lines 18 - 21; wherein the circular

shifting is done on the NG length sequence to give a Np length sequence).

Regarding clam 30, Zhuang discloses the generated code sequence is used as

reference signal sequence (Abstract; column 2, lines 20 — 28; wherein the reference

signal sequence is interpreted as the pilot sequence).

Claims 31- 35, 37 are directed to apparatus of the same subject matter claimed in

method/steps claims 24 — 28, 30 respectively and therefore, are rejected as explained in

the rejections of claims 24 — 28, 30 above.

Claim Rejections - 35 USC § 103

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

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



130

Application/Control Number: 11/563,909 Page 5

Art Unit: 2611

Claims 29, 36 are rejected under 35 U.S.C. 103(a) as being unpatentable over Zhuang

(US 7,426,175 corresponding to WO 2005104412 A1, which the Applicant has provided

in his IDS) in view of Koslar (US 20030156624).

Regarding clam 29, Zhuang does not disclose the code sequence is a Zadoff-Chu (ZC)

sequence.

In the same field of endeavor, however, Koslar discloses the code sequence is a

Zadoff-Chu (ZC) sequence ([0012], last 9 lines).

Therefore it would have been obvious to one having ordinary skill in the art, at the time

the invention was made, to use the ZC sequence, as taught by Koslar, in the system of

Zhuang because this would provide an pilot sequence that is close to ideal, namely a

peak at zero time shift with very low values at other time shifts, as disclosed by Koslar

([0012]).

Claim 36 is directed to apparatus of the same subject matter claimed in method/steps

claim 29 and therefore, is rejected as explained in the rejection of claim 29 above.

Other Prior Art Cited

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

applicant’s disclosure.

The following patents are cited to further show the state of the art with respect to pilot

sequences:
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Guidoux (US 4,621,173) discloses a method of reducing the convergence time of an

echo canceller using training sequences.

Park (US 5,363,144) discloses television ghost canceling device using training

sequences.

Malkamaki et al. (US 5,479,444) discloses training sequence in digital cellular radio

telephone system.

Hudson (US 20030043887) discloses communication system and methods of

estimating channel impulse responses using training sequences.

Contact Information

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to ADOLF DSOUZA whose telephone number is (571)272-

1043. The examiner can normally be reached on Monday through Friday from 8:00 AM

to 5:00 PM EST.

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

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

the organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the

PatentApp|ication Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a

USPTO Customer Service Representative or access to the automated information

system, call 800-786-9’| 99 (IN USA OR CANADA) or 571-272-1000.

Adolf DSouza

Examiner

Art Unit 2611

AD

/Shuwang Liu/

Supervisory Patent Examiner, Art Unit 2611
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Customer No. 035884 Attorney Docket No. 2101-3280

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Art Unit: 2611

Seung Hee Han et al.

Examiner: GHAYOUR,

Serial No: 11/563,909 MOHAMMAD H.

Filed: November 28, 2006 Cont No: 1721

FOR: METHOD AND APPARATUS FOR

GENERATING AND TRANSMITTING CODE

SEQUENCE IN A WIRELESS COMMUNICATION

SYSTEM

PRELIMINARY AMENDMENT

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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IN THE SPECIFICATION

Please replace paragraph 0074 with the following paragraph:

[0074] Referring to Figure 9, the generated CAZAC sequence has length

X. Here, the value of X is a largest prime number less than the value of L. In other

words, X is a prime number less than L. Thereafter, the generated CAZAC sequence

having length X has elements added or a padding portion added to the CAZAC

sequence seasin order to make the length of the generated CAZAC sequence

corresponding —ge-tgthe desired length L. Here, C1 represents the length of the CAZAC

sequence having length X, and C2 represents the padding portion. By combining C1

and C2 (C1 + C2), the generated CAZAC sequence can have a length corresponding to

the desired length L.

Please replace paragraph 0075 with the following paragraph:

[0075] Figure 10 illustrates an exemplary application of circular shift. The

circular shift is typically applied to increase a_n_amount of control information transmitted

to the communication system. 3l3hat—is;—:fei=E9; example, a back portion of the sequence

is re-allocated to a front portion of the sequence, and  the remaining

sequence is shifted in the direction of the back portion of the sequence in Qamount (or

length) corresponding to the re—a|located back portion, as illustrated in Figure 219.

Further, if specified control information is applied the circular shift as described above,

then—the amount of control information ameuntthat can be transmitted via g

corresponding sequence increases.

Attorney Docket No. 210] -3280
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IN THE DRAWINGS:

A Substitute drawing sheet is enclosed for FlG. 3 to replace the original drawing

sheet filed with the application. Specifically, the following amendment has been made:

“N>M” in step “S302” has been replaced by “M>N.”

Attorney Docket No. 2101-3280
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AMENDMENTS TO THE CLAIMS:

Please cancel claims 1-23 without prejudice and add new claims 24-37 as follows:

1-23. Canceled.

24. (New) A method for generating a code sequence in a wireless

communication system, the method comprising:

generating the code sequence having a first length; and

extending the generated code sequence to have a second length by a cyclic

extension of the generated code sequence,

wherein the first length is a largest prime number smaller than the second length,

and

wherein the cyclic extension of the generated code sequence is performed such

that a part of the generated code sequence, having a length corresponding to a

difference between the first length and the second length, is added to either a start or an

end of the generated code sequence.

25. (New) The method according to claim 24, wherein the part of the

generated code sequence comprises at least a cyclic prefix or a cyclic postfix.

26. (New) The method according to claim 24, wherein the cyclic extension is

performed such that a cyclic postfix of the generated code sequence, having the length

corresponding to the difference between the first length and the second length, is added

to the end of the generated code sequence.

27. (New) The method according to claim 24, further comprising:

circular shifting the generated code sequence having the first length.

28. (New) The method according to claim 24, further comprising:

circular shifting the generated code sequence extended to have the second

Attorney Docket No, 2101-3280
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29. (New) The method according to claim 24, wherein the code sequence is a

Zadoff-Chu (ZC) sequence.

30. (New) The method according to claim 24, wherein the generated code

sequence is used as reference signal sequence.

31. (New) An apparatus for transmitting a code sequence in a wireless

communication system, the apparatus comprising:

a code sequence generator for generating the code sequence having a first

length, and extending the generated code sequence to have a second length by a cyclic

extension of the generated code sequence; and

a transmitting unit for transmitting the generated code sequence extended to

have the second length,

wherein the first length is a largest prime number smaller than the second length,

and

wherein the cyclic extension of the generated code sequence is performed such

that a part of the generated code sequence, having a length corresponding to a

difference between the first length and the second length, is added to either a start or an

end of the generated code sequence.

32. (New) The apparatus according to claim 31, wherein the part of the

generated code sequence comprises at least a cyclic prefix or a cyclic postfix.

33. (New) The apparatus according to claim 31, wherein the cyclic extension

is performed such that a cyclic postfix of the generated code sequence, having the

length corresponding to the difference between the first length and the second length, is

added to the end of the generated code sequence.

Attorney Docket No. 2101-3280
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34. (New) The apparatus according to claim 31, wherein the code sequence

generator is configured to further perform a circular shift of the generated code

sequence having the first length.

35. (New) The apparatus according to claim 31, wherein the code sequence

generator is configured to further perform a circular shift of the generated code

sequence extended to have the second length.

36. (New) The apparatus according to claim 31, wherein the code sequence is

a Zadoff—Chu (ZC) sequence.

37. (New) The apparatus according to claim 31, wherein the generated code

sequence is used as reference signal sequence.

Attorney Docket No. 2101-3280
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REMARKS

With this paper, claims 1-23 have been canceled without prejudice and new

claims 24-37 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.

Amendments to Specification

Amendments have been made to the specification at paragraphs 0074 and 0075

in order to correct typographical and grammatical errors. No new matter has been

added as the amendments have support in the specification and drawings as originally

submitted.

Amendments to Drawings

With this paper, amended Figure 3 has been submitted in order to correct a

typographical error. No new matter has been added as the amendment has support in

the application as originally filed at paragraph 0047.

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 2101-3280.

Attorney Docket No. 210I~3280
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Respectfully submitted,

, KANG & WAIMEY

. /Richard E. Salf derl
Richard C. Salfelder

Registration No. 51 ,127

Attorney for Applicant(s)

Date: April 9, 2009

Customer No. 035884

Enclosure: Replacement Sheet for FIG 3.

Attorney Docket No. 2101-3280
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REPLACEMENT SHEET

Generate code sequence having length M
based on code generating algorithm

Generaie code sequence having length N

by removing (M-N) number of elements

from each code sequence for N

number of code sequence (M>N )
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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: 2101-3280

In re application of: Art Unit: 2611

Seung Hee HAN et al. Examiner: Ghayour, Mohammad H.
SGFIHI N03 11/553.909 Confirmation No. 1721
Filed: November 28, 2006
For: METHOD AND APPARATUS FOR
GENERATING AND TRANSMITTING CODE SEQUENCE IN
A WIRELESS 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.
___1__ sheet(s) of replacement drawing(s) is/are enclosed.
An information disclosure statement in accordance with 37 CFR 1.56 and 1.97 is enclosed.

No additional fee is required.

The fee has been calculated as shown below:

(Col. 1) (COI. 2) (Col. 3)
CLAIMS REMAINING HIGHEST NUMBER PRESENT LGISM ADD’L
AFTER AMENDMENT PREVIOUSLY PAID FOR EXTRA‘ 5 ENTITY FEE FEE DUE

TOTALCLAIMS FEE 14 I - I 23
INDEPENDENT 2 1 _ J 3 LG=$22DSM=$11O

LARGE ENTITY FEE = $390
SMALL ENTITY FEE = $195

TOTAL

CLAIMS FEE

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIMS

* 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 Fol’ 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 - ' resen tion of extra claims.

Date: April 9, 2009
Richard C. Salfelder, Esq.

Customer #035884 Registration No. 51,127
Attorney for Applicant(s)
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USPTO

- _CEIPT’Svf\SC|ggUNTlNF
C ' PTO

Customer No. 358_§m3 SEP 25 An ||: |5 Attorney Docket No. 2101-3280

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

in re application of: Art Unit: 2611
Seung Hee Han

Examiner: GHAYOUR,

Serial N01 ‘I1/563,909 MOHAMMAD H.

Filed: November 28, 2006 I
FOR: METHOD AND APPARATUS FOR Conf. NO.: 1721

GENERATING AND TRANSMITTING CODE

SEQUENCE IN A WIRELESS COMMUNICATION
SYSTEM

TRANSMITTAL OF REQUEST FOR REFUND

Commissioner for Patents

P. O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

Applicant respectfully requests for a refund of the $180.00 IDS fee paid on

September 25. 2008 to the deposit account 502290. As stated in the IDS letter

I submitted on September 25, 2008, each item of information contained in the information

disclosure statement was first cited in a communication from a foreign patent office in a

counterpart foreign application and that the communication is dated not more than three

months prior to the filing of the information disclosure statement. 37 C.F.R.

§ 1.97(e)(1). Therefore. Applicant submits that the $180.00 fee was erroneously paid

and requests a refund.
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Respectfully submitted,

Date: September 25, 2008

Customer No. 35884

Attorney Dockel No. 2060-3230
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Electronic Patent Application Fee Transmittal

Application Number: 11563909

Filing Date: 28-Nov-2005

METHOD AND APPARATUS FOR GENERATING AND TRANSMITTING CODE

Tm‘ °f '“"°'“'°“’ SEQUENCE IN A WIRELESS COMMUNICATION SYSTEM

Ad 'usen’c date: 09/29/2003 HDESTAI09925 oos IHTEFSH =
01 Ft: 806 Isgtggoggo 502290 11453909

First Named Inventor/Applicant Name: Seung Hee Han

 Craig W. Schrnoyer./Carl Alvarado
Attorney Docket Number: 2101-3280

Filed as Large Entity .

Utility under 35 USC 11 1 (a) Filing Fees

Description Fee Code Quantity Sufi‘;-3:; in
Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-AlIowance—ancl-Post-Issuance:

Extension-of-Time:
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Submission- Information Disclosure Stmt 1806
Total in USD ($)_ 180
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PTO

Customer No. 35884 Attorney Docket No. 2101-3280

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Art Unit: 2611

Seung Hee Han

Examiner: Ghayour,

Serial No: 11/563,909 Mohammad H.

Filed: November 28, 2006

FOR: METHOD AND APPARATUS FOR [ Conf. No.: 1721
GENERATING AND TRANSMITTING CODE I
SEQUENCE IN AWIRELESS COMMUNICATION I
SYSTEM

TRANSMITTAL OF

INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents

P. O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

In accordance with 37 CFR § 1.56 and 1.97, enclosed please find a copy of Form

PTO—1449 listing the attached references which might be deemed material to the

examination of the above~identified application.

1. Non-English Language References

IX} Enclosed is/are reference(s) cited in a foreign search report for a
counterpart application.

1:! The specification incorporates comments on the relevancy of Non-English
language references.

Set forth below are comments provided by the applicants home country

counsel on the relevancy of non-English language references:
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A.

The information disclosure statement submitted herewith is being filed

within three months of the filing date of the national application other than

a continued prosecution application (CPA) or date of entry into the

national stage of an international application or before the mailing date of

a first Office Action on the merits, or before the mailing of a first Office

Action after the filing of a request for continued examination under 1.114

whichever event occurs last. 37 CFR. § 1.97(b) (as amended September

2000)

The information disclosure statement transmitted herewith is being filed

after three months of the filing date of this national application or the date

of entry of the national stage as set forth in § 1.491 in an international

application or after the mailing date of the first Office Action on the merits,

whichever event occurred last but before the mailing date of either: 37

CFR. § 1.97(c) (as amended September 2000).

(1) a final action under § 1.113 or

(2) a notice of allowance under § 1.311, whichever occurs first.

STATEMENT OR FEE

included with this transmittal is

i. [:l

§ 1.97(e). (if for any reason the certificate set forth below should be

unsatisfactory, the Commissioner is provisionally authorized to charge the

$180 fee (37 C.F.R. § 1.17(p)) to Deposit Account No. 502290. A copy of

this sheet is enclosed.)

a certification (set forth below) in accordance with 37 C.F.R.

OR

ii. El the attached fee set forth in 37 C.F.R. § 1.17(p) for
submission of an information disclosure statement under § 1.97(c).

($180.00).

The information disclosure statement transmitted herewith is being filed

aftera final action under § 1.113 or a notice of allowance under § 1.311,

whichever occurs first, but before, or simultaneously with the payment of

the issue fee. 37 C.F.R. § 1.97(d) (as amended September 2000).

STATEMENT AND FEE

in accordance with the requirements of 37 C.F.R. § 1.97(d):

i. Set forth below is a certification as specified in 37 C.F.R. § 1.97(e);
AND

2/3 Attorney Docket No. 2101 -3280
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Applicant submits the petition fee set forth in § 1.17(p). ($180.00).

STATEMENT

(Required if 3Ai or 4 above is marked)

l, the person signing below, certify

I:l that each item of information contained in the information disclosure
statement was first cited in a communication from a foreign patent office in

a counterpart foreign application and that the communication is dated not
more than three months prior to the filing of the information disclosure

statement. 37 C.F.R. § t.97(e)(l).

OR

that no item of information contained in the information disclosure

statement was cited in a communication from a foreign patent office in a

counterpart foreign application, and, to the knowledge of the person

signing the certification after making reasonable inquiry, no item of
information disclosure statement was known to any individual designated

in § 1.56(c) more than three months prior to the filing of the statement. 37
C.F.R. § 1.97(e)(2).

If it should be determined that for any reason either an insufficient fee or an

excessive fee has been paid, please charge any insufficiency or credit any

overpayment necessary to ensure consideration of the information disclosure
statement for the above-identified application to Deposit Account No. 502290. A

copy of this petition is enclosed.

Respectfuily submitted,

Lee, Hong, Degerman, Kang & Schmadeka1”
“ is/“Mg

Date: September 22, 2008

Regi ration

Customer No. 35884 Attorney forApplicant

Attorney Docket No. 2101-3280
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PTO/SB/08A (D1-O8}
Approved for use through 04/30/2008. OMB 0651-0031

US. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Pa erwork Reduction Act of1995 no ersons are reulred to resond to a coélection of information unless it contains a valid OMB control number.

Complete if Known

Application Number 11/553909
Filing Date November 28, 2006

INFORMATION DISCLOSURE W5, Named ,,,,,,,,,,,, sew H99 Han
STATEMENT BY APPLICANT Art Unit 2511‘

(Use as many sheets as necessary) Examiner Name Ghayour, Mohammad H_
Attorney Docket Number 21 O1 -3280

Substitute for form 1449/PTO

M g __ u. s. PATENT DOCUMENTS
Examiner ' Document Number Publication Date Name of Patentee or Pages, Columns, Lines, Where
lniIials* , -m—""--*-“Fm-— MM~DDvYYYY Applicant of Cited Document Relevant Passages or Relevant

Number_Kmd C0de2(/tknown) Figures AppearUS-

US»

US-

US-

US-

US-
l

FOREIGN PATENT DOCUMENTS
Examiner K ' Foreign Patent Document Pub ication Name of Patentee or Pages, Columns, Lines.
initials‘ 3 . Date Applicant oi Cited Document Where Relevant Passages

MM-D 3~‘i/YYY Or Relevant Figures Appear
Country Code““Nurnber‘ “Kind Code5§i! known)

W0 2005/104412 1 1-03-2005 lMotorola inc.
WO 2003/075500 09-12-2003 lA|variOn Ltd.

Exam er Date
nature Considered

‘EXAMINER: initial If reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation it not in conformance and not
considered. include copy of this form with next communication to applicant. ‘Applicants unique citation designation number (optional). Zsee Kinds Codes of
USPTO Patent Documents at wwwusgtogov or MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code (WIPO §tandard ST.3). A For
Japanese patent documents, the indication of the year of the reign Ofthe Emperor must precede the serial number of the patent document. “Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. “Applicant is to place a check mark here if English languageTranslation is attached.
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 USC 122 and 37 CFR 1.14. This collection is estimated to take 2 hours 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, 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.

If you need assistance in completing the form, call 1-BOOPPTO-9199 (7 -800-786-97 99) and select option 2.
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PTO/SBJOBB (0108)
Approved for use through 04/30/2008, OMB 0651-0931

US. Patent and Trademark Office; US! DEPARTMENT OF COMMERCE
Under the Paerwork Reduction Act of1995, no ersons are reuired to resend to a collection of information unless it contains a valid OMB control number.

Complete if KnownSubstitute for form 1449/PTO

Application Number 11/563909

INFORMATION DlSCLOSUR F‘"“9 Date November 28, 2005E

STATEMENT BY APPLICANT First Named 'nVe"t°" seung H99 Han

Art Unit 2611
(Use as many sheets as necessary) V

Exammer Name Ghayour, Mohammad H.

Attorney Docket Number 21013280

NON PATENT LITERATURE DOCUMENTS

Examiner ‘ include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of I
lnitials* . the item (book, magazine, journal, serial, symposium, catalog, etc), date, page(s), volume—issue l T2

number(s , ublisher, cit and/or countr where published. ?

TEXAS lNSTRUMENTS "On allocation of Uplink Pilot Sub—Channels in

EUTRA SC-FDMA", SGPP TSG-RAN WG1, E1-050922, August 29, 2005. ,

Examiner Date

Signature Considered
‘EXAMINER: initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant.
1 Applicant's unique citation designation number (optional). 2 Applicant is to place a check mark here it English language Translation is attached.
This collection of information is required by 37 CFR 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 USC. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours 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 Office, PO. Box 1450, Alexandria, VA 22313-1450: DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1«800-PTO-9199 (1 ~800—766—9199) and select option 2.
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Electronic Patent Application Fee Transmittal

Filing Date: 28-Nov-2006

METHOD AND APPARATUS FOR GENERATING AND TRANSMITTING CODE

ml‘ °f l""°"l'°"‘ SEQUENCE IN A WIRELESS COMMUNICATION SYSTEM

First Named Inventor/Applicant Name: Seung Hee Han

Filer: Craig W. Schmoyer./Carl Alvarado

Attorney Docket Number: 2101-3280

Utility under 35 USC 11 1 (a) 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:
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Sub-Total in

Description USD($)

Miscellaneous:

Submission— Information Disclosure Stmt

Total in USD ($)
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Electronic Acknowledgement Receipt

4005262

Confirmation Number:

METHOD AND APPARATUS FOR GENERATING AND TRANSMITTING CODE

1-"le °f l'“’e""°"‘ SEQUENCE IN A WIRELESS COMMUNICATION SYSTEM

First Named Inventor/Applicant Name: Seung Hee Han

Customer Number: 35884

Filer Authorized By: Craig W. Schmoyer.

Attorney Docket Number: 2101-3280

Filing Date: 28-NOV-2006

Time Stamp: 14:49:12

Application Type: Utility under 35 USC 111(a)

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 1.16 (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 (ifappI.)

423486

282fr:622-’II65cSa3b25dS0ab24734101955
S7156

Multipart Description/PDF files in .zip description

SignedTransmittaIPTO1449.pdf

Document Description

Information Disclosure Statement Letter

Information Disclosure Statement (IDS) Filed (SB/O8)

Warnings:

Information:

733960

Foreign Reference RefIWO05104412AI.pdf 04590a25b7d23395f38bf3f49c5e1b56213 -
356f

Information:

508745

Foreign Reference Ref2WOO3075500.pdf 9(77Z9523f4(l335a578394b9I Sa24I3I deb
e45b7

Information:

295616

Foreign Reference Np|1AI|ocationofupIink.pdf I8a2622620fbDa704452604be1abb7c5229
SSCEI

Information:

Fee Worksheet (PTO-06) fee-info.pdf b4(uf11SSrJ07262f‘2aG11fbab76936e7(47b 1

Warnings:

Information:
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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.
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PTO

Customer No. 35884 Attorney Docket No. 2101-3280

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

in re application of: Art Unit: 2611

Seung Hee Han

Examiner: GHAYOUR,

Serial No: 11/563,909 MOHAMMAD H.

Filed: November 28, 2006

FOR: METHOD AND APPARATUS FOR Cont. No: 1721

GENERATING AND TRANSMITTENG CODE

SEQUENCE lN A WIRELESS COMlVlUNlCATiON

SYSTEM

TRANSMITTAL OF REQUEST FOR REFUND

Commissioner for Patents

P. O. Box 1450

Alexandria, VA 22313—1450

Dear Sir:

Applicant respectfully requests for a refund of the $180.00 IDS fee paid on

September 25, 2008 to the deposit account 502290. As stated in the IDS letter

submitted on September 25, 2008, each item of information contained in the information

disclosure statement was first cited in a communication from a foreign patent office in a

counterpart foreign application and that the communication is dated not more than three

months prior to the filing of the information disclosure statement. 37 C.F.R.

§ 1.97(e)(1). Therefore, Applicant submits that the $180.00 fee was erroneously paid

and requests a refund.
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Respectfully submitted,

, Kang & Schmadeka

Date: September 25, 2008

Reg: trat n 0,593,657E

Customer No. 35884 Attorn y for Applicant

x
X\

Attorney Docket No. 2060-3230
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Electronic Acknowledgement Receipt

4007672

Confirmation Number:

METHOD AND APPARATUS FOR GENERATING AND TRANSMITTING CODE

1-"le °f l'“’e""°"‘ SEQUENCE IN A WIRELESS COMMUNICATION SYSTEM

First Named Inventor/Applicant Name: Seung Hee Han

Customer Number: 35884

Filer Authorized By: Puya Partow-Navid

Attorney Docket Number: 2101-3280

Filing Date: 28-NOV-2006

Time Stamp: 16:50:38

Application Type: Utility under 35 USC 111(a)

Payment information:

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

RequeStforRefund11563909.

Refund Request pdf ad786S8l4d58B01d3l7c'|8(651a488735d
2f7b1

Information:
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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/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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PATENT DOCKET NO. 2101-3280

CUSTOMER NO. 035884

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: . Art Unit: 2611
Seung Hee HAN et al.

Serial No: 11/563,909 Examiner:
Filed: November 28, 2006
For: METHOD AND APPARATUS FOR GENERATING I hereby certifythat this correspon-

AND TRANSMITTING CODE SEQUENCE IN A WIRELESS dance is being =‘eP°S“ed Wm‘ theU'idStt P1|S' '1h

COMMUMCATION SYSTEM sJ‘I'fi§Iemi§§Iag°§§s m‘;'I”LT§s”s"'maII
in an envelope addressed to:

TRANSMITTAL OF PRIORITY DOCUMENTS Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450, on

Commissioner for Patents 3° Ember?‘ 2°07

P_ O. Box 1450 Date of Deposit
Alexandria, VA 22313-1450

Dear Sir:

Enclosed herewith are certified copies of Korean Patent Application Nos. 10-2005-0114306 filed on

November 28, 2005, and 10-2006-0064091 filed on July 7, 2006, and 10-2006-0062467 filed on July 4, 2006, and

from which priority is claimed under 35 U.S.C. Section 119 and Rule 55.

Acknowledgment of the priority document(s) is respectfully requested to ensure that the subject information

appears on the printed patent.

Respectfully submitted,

LEE, HONG, DEGERMAN, KANG 8: SCHMADEKA

Date: September 21, 2007

Lew Edward V. M c gal
Customer No. 035884 Registration No. 55,416

Attorney for Applicant(s)
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Tag use OlEH gas: §d%.‘=_'Ill agate-t éaa.

This is to certify that the following application annexed hereto

is a true copy from the records of the Korean Intellectual

Property Office. ' ' V ' ' L ', .v
_ :

E’ ‘w: 3+ § V 1o—2oo6—oo64o91
Application Number ‘

§ % -‘d’ E -3 2; i 2006l—j 07a 07%

Date of Application V JUL 07, 2006 b

is 9.4 all a alxlaxljeuwl
App|icant(s) ‘ ' ' LG Electronics Inc.

r

2oo6sa;'11a;I 09%

' 4: B X

K mfifacig

—. +'_n.;.n—;.wé_
fo f the

document below through the KlPOnet- Online Issue of the Certificates’ menu of Korean Intellectual Property Oflice homepage (www.kipo.go.kr). But please notice that thecontinuation by the issue number is available only for 90 days. «

Issue Date I 2006.11.09 _ 1/1
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K’5"c’§2l %*-EH31) PARK,Hyun Hwa

[5 CL‘ %5 E El 800803~2357323

[-9-EH15.) 431-050

[$_+.) . 2331 P_*%*A| %E1—_r* HI/.:1% 1115'L1I| /.‘_‘9_1 IHIEEZ1

[=?’—‘*.) KR

[%’%IH

K§§I %l%§

K’5"é'91 $5-EDI) K|M,Dong Cheol

[—’u':—E%§‘L1§) 781009-1632216

[9-E ‘L1 E) 437-080

I-75¢) $31 91%/Kl LH€-% 763 EH25‘ _/_\_—?-|§'é' 401§

K275.) KR

[‘.%».”9§IH

[fig] O|§i—°%

[’;'%‘_-‘J %—E-E71) LEE,Hyun Woo

[5-‘£5-$315] 770601-1063313

[$33153] 431-080

Pr‘-_+.) €31 E*%*A| %E1¥1 §31|% 1103-3 L1|SP_% 204§

43-2
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[351]

I’-£%IH

rag) 0 iflfl

[’<‘="$'9| g‘-E-EDI) NOH,Min Seok

I-35-E%§E”_§) 770911-1558611

Kwo-Etflil 152-O53

[-7F—_+J Mg QE-7 ?§3% 2.l—l|£%" UIEHXIE 2% 211E

[35] KR

($110 26121 X1|423E2l ;+§;o1I snare: %2+ gm 2%-"g.+L|r:+.

CHEIQ

CHEIOJ

I-1‘-5.‘-El

IDIEE-C335-:‘:I

[3f¢*§-‘did

[—?—&-E‘~.|%‘—’é*§':)

[’e!M’§?§J

[§.*31|l
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(3.9%)

% *3-__=‘“§% %/L1 ’*1éEé1°11’~191 3-5 Nflfi-‘1‘r °1% 751%-, "£"é?'5}E “JEB E-2

*.}7'<1°11 1311?} 332$, % ‘étéofl W}% 51.5 /~1%i% Z.:=‘f- €013 7}7<1U%. ‘$1-".3 %-

%"-91 %7}% 94% -.’-3% 7<1°3_(circu1ar shift)°1 7fi%¥l 71?. /‘1%:‘:%§-‘?-E1 1%/$1

*1¢“'fi:}°1]/‘1 B-ELHE €013 7}X1E% "§*é?4_ ii Mflfiifi, 0] 33.5 743325

712?‘. Nfiéfifl ‘£*F1‘1‘%°11/‘1 71.715 /‘1%=i‘§—91 74°19} %/bl /~l¢Eé}°1l/4 _§1:rLQlC: %_1

°1 40194 7401011 3H‘%3}E 74°1§ 7}7<1E }~}%¢—‘?‘~7} 1117151flUr, %/L1 *1./:Eé}°11

H 9»-TLFJE 74°19} 712% *1?-1é‘:%91 @0191 740101} 3H‘%3}E fiH‘é-‘?-7} ‘“a*?}°fl 4%

‘£3 EE *1%_’:°1\3}. OIEVJ ii *1 ¢% °1%‘%‘9—i’*i €§_‘r7<1%% 75%-8-‘3}E

i”r7§°11/H ‘?=_”§'5‘}E %J?l 3&9} %§}% ”J7<1??i._? 4- $2113}.

[CREE]

E43

(4119101)

CAZAC *1iJ¢., <E§}7<1°a, *oh7£r %*3
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[‘i—}"39l "5591

%/L‘ /~l¢%‘°11/4-94 315 1~1%¢9} 01% 6%, *§"é3}E “o*‘?.-3 3-! 1J>'<HCode

Sequence In The Communication System, Method And Apparatus For Transmiting

and Generating The Same}

[E691 Z1-‘&?'& fits‘)

5 la 3; E 1105 %—EH %*J /~1¢E2!°1W £1-TLEJE 24.01% 7}><1% CAZAC Mil

z: 2 0191 W3 Hows] <3ga=11% atslati E.

E 2 E %‘3H ’fE3:5}7‘]‘3_(Circular Shift)% ’5:%3}E “o"‘?=nL% ’§“§5}E E.

E 321 5-; E 310% %—aH %—/3 45622011/~1 £1-‘rLE1~‘: 74019:‘: 7P<1t=1, ézlxlqi

0] 75.%% Mflit 5% ‘>194 ‘N3 “OHS-9] €’=l€%}-E ’%“5’5}E E.

E 4a 5% E 4b—E % ‘%‘’5‘91 ‘.4 §’~13s‘EH°1] Fflrr‘/‘r 1?-<‘l /\1£‘—Efi:‘.°31/‘1 a‘3_‘F‘flE

Z-301% 7}7<1E'%, -fE§£r7<1°d°1 31%=E1 /~1%¢ El °191 49% “o“?§94 "éE%1% ’+i_1%‘5}E

1:.‘_L. .

1?. 5-13 13- ‘=%“§91 ‘?=l %=_‘*]3§EH°fl 11}% ELE Nfii-E 55-<‘l'<'5}~‘:— 7971191 ?*Q

E. 7 5-2 E 8% 3.3 ‘%“=§9—] ‘Q ’é1~I%EH°1] “'—}E- ELIE /~1%fi—°4 3’—iP‘c}3& %"é
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% /gvgs}71_242:L mam.

(‘£9591 ’2}H1'§} 6.-;1_ua)

(@621 an

l%EH71€9l -.‘f‘c?‘.54_ 721$)

1. %61%«°i xi] 2006-0062467 i(2OO6Ld 7% 40.; ~§%1),

[‘Q%‘°l éfii 71-%—E°I= 5-! IL —E°1r91 %EH7l€)

E ‘:'=_”§% %<‘l /~]¢%‘°1] KW} 7»39_i/4, 581 56/3 6119610116194 ii 61%

it 5-2 01 3.3 *1%¢% 6%, *§*36}E *=J*=.‘..fl 3-! *c}7‘<1°11 EH23 7A4°IE}.

%*J»\1¢%‘°1W *1%¢91 -63%; W-%_'—6}71 $42'J ID ‘:4 %71Zé2 %~°a~ £698}

E 211<>V§2% zi%8+71 %°48H 01%-51% Mficii 04?-1 7W7} 21214, fazfl SGPP

LTE 9] 739- CAZAC(C0nstant Amplitude Zero Auto-Correlation) /~]%_¢7]— 3. 71%

% 0162-3. 3111}. olflfizk CAZAC 6] :3 443-‘:-Q 4 9.1% %% 01 Mac; opgs}

0% Z%%- ID 1% 235% -%%6}E iflaéolt}. 0131?} 2'H‘€-SEE 2‘s}3o*%‘fl-‘J %71§}

E 5?-]2'§_¥ %7],-‘<H‘§%(<I1]%' €01, primary-SCH, secondary-SCH, BCH), ’2J'3J"”o‘EI. %7]

33% 94?} %71iH‘§"é-(60% %°1, RACH), 33r‘?4_‘fi iH‘§(¢1l% %°1, E10153 E3r‘?—l‘3i,

2112:: ~22; mega) %o1 em. *J€?‘J CAZAC maie §§}§}(scrambIing)

°1]l-E *‘f%% -’F 9&3}.

CAZAC A1%¢91 %%§E GCL CAZAC 3+ Zadoff-Chu CAZAC Fr %—%7} $01 6}

%H1 9&4. o1%% Hi %°%*%_+.'4= i3c741<>11 gland, GCL CAZAC —:— Zadoff-Chu 21
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%9%‘%s:—’F%— %4§J_°_ib<1 54%? 4 31:}. Zadoff-Chu CAZAC -3- 1:‘r%3Jr 7.201 %‘—°%

flu}.

I-"F51"-‘4 1)

c(k',N,j\4)=exp(0—~jflA/Ik(k+1) )N ( for odd

[—".=?'i}*i} 2)

jatZ\/[k2 )Nc(k;N,1\/!)=€=Xp( ( for even)

047W, k E Mflé °J“—*4¢—§, N % *£*é% CAZAC A]iJ¢.°4 /201%, M %

M%: 11) % UrE‘r‘.44_E}.

/87] $§.“—“% 1 5% $6+*4 2 9+ £01 -$01115 Zadoff-Chu CAZAC Alflé 3-2

0194 —3L°—‘.*%.t¢ 43741011 521% GCL CAZAC 7*]iJ::% c(k;N,M) E 1«‘rE}‘é UH, 21% E}

%P+ 14% /91 7+1} %7e!:% 7}2<lE}.

I-“E5?”-‘J 3)

(for all lc, .,-M)
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[#3141 5)

R11[1:fl[2;jV = p (f07‘a,ll]|-/1;, /1/1:,’ anc1N)

‘E171 -’F§1’—‘1 3 % CAZAC /~1i4¢l:: °d_7<l1L‘r IL 37171 1% 91“1313l, $§1"i1 4

E CAZAC /~1%1__/:91 X171"o1’7:1(Auto-Correlation) §1—’1‘—71- EQEJ; 234:3 E./~1%1% E01

33131. °‘171°117"1 7‘171%3’:H:°_- €21 ’2}3’r_1(circu1ar correlation) 011 71‘?_1?_1111*. 52$},

—’F§1’i1 5 E i'_71".‘:13’.:1‘E1"’1‘-(Cross-Correlation) 71' ?1_7*11"1 "2-1-’F‘?:1% P_°=1§“51. °1‘31

011/‘1~L= 5%‘-°»1 891% $1311, "0171 $71141 3 71 Z;?% /W3: %"é% "CA 5%" ‘>131

51.1, “$171 -’F§1’i1 4 3-! -’F?'i1’i1 5 91 Q% %*é% "’a13&r %*é"£§ 7<1"é1?‘5171i 3.}

51.

%-?—11°11 CAZAC /~1%1.¢% 75148-31% /~1é‘:‘%%1°11*1 314851171 31%: 7.'=1_°1§ L 0131

3; UH, CAZAC *1%:% *M?%}—:— '=J‘?..3—3— (1) L akofl 437413101 @171 ¢?‘i1*J. 1 SEE-

$i%”4 2 94 N -3- N = L E 44.738104 CAZAC *1%z:% /~1%31E *='o“%.3?+, (2) N % L

3.51 ~€~ :.:4=§ /%1c1?‘51°=1 *§"3‘51E “o”.§°1 flE1%1?‘r.

‘-375, Q01 Li *3/‘3%1_ CAZAC "1i1i91 E—7zl% $9/N1 Odfifslta, L01 ¢¢

(prime number171' 01% 73% *§*§% CAZAC 7~1%¢E M=1,2,...,L—1 72121 2;;-% $5

312%, 01 %°11/‘1 %%E1E E1571 “a”3"&‘1‘r. é, “#1711 Hi 111% 31591 7114:“:

L-17HiD‘r 314. tJ_¥‘=5_ L01 £411 7é1‘Cr"°11E‘ L—17H.°4 A1: 14% 357} ANJEE1;

”‘1EJr*1 *1i‘-Eé1°11 79:-%313—’11 31-E 57.591 @017} _/,:<‘.‘—71- 0}L1_T_L, /1%-?'511°1= 3% 3!.

E91 711-T-71 ‘F%% 783-, ‘J71 ‘='o”£1 (1)31 £}—.—°: ‘%}E§EE‘rE L 1111 €~ 711% 31% 3:
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4% 691.3104 °1i%"—E1 CAZAC /~1i1¢% /‘£"é31_T1 0191 ‘4l“1~ é-‘E11113’. £6‘: ‘%1‘?..3%

i'E1§L1‘?1.

E 1a%:— 61%? 13191 2:19 636311 13541 *1./;E.fl°11’~1 §l:r‘§1E 7.401% 717‘1E

CAZAC /~1%1.¢ 3-! 01% "PC1315 “c}“1’3—°1 ‘$181163 QVES171 91% lE“."1:°1“—1.

E 1a°11 E/~1%1 B191 Q9 ‘%}‘§% 31.5 %%%6 33616391714. -'1: 9112-161. ’E}%?'.‘_1

‘%}“S°11 91311 *3/08 513 *1%¢E flfi-91 ‘34%“—.-E ‘$310171 “11’ér°11 7<171’}:1473r 5'-1

E’—7'<1-’61¥lr lE—6*‘3°11 90101 ‘E171 $9115. 4 91 3901 7<1fi°1 0?) 76‘-‘1’-°11‘i} 191 3% 717<1

-1, 173191 75‘-?—°11E 091 %}c% 717<1E 3% 3-! -’F‘31*’¥‘. 591 2:101 i’—7‘~1’E}=7£r§k°1 361

*2} 01—¢—6€ 7171: 064101 0161-61.61. 6616 0101 16601 66-61 %% 46¢;

7117161 73% :1 »«1-6.:1_:.01 7114*—711.—12-161 161612 "o1"E1?=_1 6 6101.

01661 6101 6101 63001 71%011*1E 11615 7.—.l°1-2-‘ °:13l 2 2101011 311‘%?'51E

611011011 121% —%%91 CAZAC /~1i1:‘:% °é71 616101, R935 2:101 L01 ¢%=71 011:1

711011 L201 —:1 61¢ _+_—’F— x% 41016101 26661 CAZAC 1~1%¢% “J%2i7<1‘¥l, 01

6 71% ’%}¥_1r 3/1101 01616101, CAZAC 7~1a¢01 672100 =1‘-?11*—.‘ 4 12 066101 5 01

716- $141+ 66% 717171 %81E 016101 9.161.

6161, ’%}€?l5} 6101 711% —E':2117.§% 611716171 01611. % %%l_°d°11 01611 201166

7% 494.21: %%J.51°1, —1%—°ai1 %7~1711% %°d 901%%1 71 2006-0062467 :(01-61

-' 62467 %91‘$l.}“§" 0161 611011615" %/:1 *1:‘:%1°11/‘1 £>.?91% 601(1) 016101 601

¢¢ 7.A_o1(x)% 6016101 CAZAC *1%¢% "§"é31.':"_, L—X91 7.—-101% 7171: 013011

6161166 0.101615 71%°11 01161 71716167. 2261.

43-9
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E 113% £13? 62467 %—%1'%%°1l ¢}% CAZAC /~1%¢ 3-2 0191 *3/23‘ '=&“u‘%

E/K1‘ E E93015}.

%7l 62467 %%1‘?=_*%‘°11 91% 73%, E. 1ao11 EH59. BM 7&0} *3/*é%1_ »\R¢

94 ?=l%="—% ¥=}a‘r14171 WH—l‘_#°fl X}71*oh?£r 3-! fl7‘<}*&?3.r 5-/‘éofl 9,101 ’:%71 —’F$-PH. 49} Fe}

01 119301 0?_1 7aH’—°11“J 191 %k% 7}113'_, IL ‘#94 75‘—?—°11—‘a 091 ?Jc% 7}><1E Er

2 %:§}*—} 59} 73°] i’7'<HF£r?ak°1 "EM? “B”?-% 7}7<1E %*a‘°1 9#§}E?<1 %%£”1, $-

-’F§} ’e}1dr %*3% T"r7<1§ $ 9.15}. °}%€i, EH‘?!-E11011 ’£H’J$lE Zéié %3H —"F7Pi‘1

°_1.21]°% 2.351% 73%‘? -’F- 215}.

TEFE1, E 2% %-?«H -L“-3'E_¥7<1fl% “-148-€31‘-": “J“?§% *E%3}% EE‘1°1D‘r.

%/bl *1iEé1°11*1 4%? ‘F 91% 515% 4% %7P~1717] -‘?%?‘5H {F3J7<]°3.%

E?-8~5}‘34, :1 EB} E 201] £143 HFS4 7&0] *1%1Z:91 —?7—“o*°11 -‘H/‘<13J —“%%_’—91 Q1?-

7} 7fl‘="‘o*9.i °1%6‘}7ll 513%, 01°11 EH} ‘$3121 *1%:‘: 1?--E °—".*} 3H‘% 7.4_°]“&% 3}‘-

EIJEE °1%3}71l $111}. 0131?} “$423 Z4-8~flE -1‘-§_‘r7<1°3_%*°11 I43} 573 /‘1%:’:

%Zl°11 -'r“§% ‘F 511E; ’%17‘e15}E 7§—°r, 311%‘ Alflfié %?‘5H 7.’~i€r% ‘F 9.1% 7610i

733.91 °o*—€— %7}3}7fl —Y°l‘>}.

%7l°11/HE ’Z‘EH°fl %+l *1¢‘%fl°1]/‘1 EL-'r‘E1E 7.4_°1(L)% 7}7<1E /Jflérir *3

*é?'3}E “o“?=1 E! -*5.‘-3Ii}21‘€i% 7-‘-45%-3}°% /~}%%? -7- 91-‘: E15 41% %7}/471% "JE‘..fl°fl

EH'<'S}°=1 “£311-19}2U1, ‘>19? Q-S— Ho“?-3% 1?_—“r 3%-%?'?}°=1 *l%::% ‘N5’? 75‘—°r 14%

3% ¥%—E— l’Jr7§-% %?‘5H 01$-°1¥lF1r.
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(21) Lovok>4 as: ¢<=24o1 .v£—:— L°13}91 am £424.01 xg; *.i*‘=£6}1, (b)

X-L 35»: L—x°%1 6H%2‘r}E 7.401% 7}7<1E Alfléfié 2117i E£% 4:*?J3}II1, (c) 1

7ar+z4e1 »«1a¢on —:E%:<1<a% X442-§_+r+.

E 3a 3.; E 3bE saga %a1 %a »1¢Eg«>am s>n'Ls4—: aokg 7}11t=I, <2

322103.01 ahgta mac 2-; om M Hnaea gears are’ -:— .=.rao1u}.

mam, E 321 3-: E 3139+ 23% *=J*~1<>11 91811 *§*é% CAZAC /~1i4:(3o4)91 73

-?—, —:>:_r:<1os_.<4 24-3~r+:<gon»1 x+71/aha 5%/EEE mm+2¢oa1 alowex war 2%,

%§}7F ‘%*‘33}7<1 ‘£5 315 "1%£: 5% °]% "§"é3}7] 9451* 7]%°} il—?Q_1

(‘$5 01 °I—?~31:<} as 7199. 44211)

%719} ~’.;% —?:211%§—% an7as+71 w"%2‘sH/H €— ‘@594 %>9.% %/L1 *1./:%‘o11/‘i

BREE »\1%¢91 7.401% 7}/“W1, 4%? 4- 91-: 31.23% 4% %7}/47171 $4§¥

—fE§r7~1<3i°1 7J.%%1 Alfléi/H °o*i6J ':%3& %*3% 'r9r7‘]3}E Mfié El 01% 55‘-/51

6}: 11%.? 3-: %i1% 211-Z*?'5}E val 214.

% ‘%‘"-891 5}% %75.—.‘3— ’2}%?I‘} 31-9} 2&0] %4l *1./:%‘<>1l/K1 9:’rLflE /4%.’:

94 7.—l°1%- 7}7<1D%, 4%? -7- 21% E594 $% %7}/~1%’:}£i’>‘1 2110i “ii 31% %

% %57}'<'5}71 -9%‘? €§_‘r11§°1 31%-E /Jfifi *§*é5}71 9-1?‘5H -"E-741-4. E741 -'r‘*é°11
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?,l°1 §—r’é}% 717<1-‘C: “J‘?..3-% 7<l1%‘?'51E E11 2151-.

E %‘“391 BE 131% 5'.-31% ’z}€i?_1 H191 ¥%~.‘% Elli /~1flfi% *‘J1*a‘?"3171 91??

’E»15<1:r”3.=% 71115 ELE /~1%:': *3/23‘ “$7113 7*11*3’-31% E11 9.151.

[‘,%‘%19-1 :r‘*61)

45171 531% ‘§."‘c'151'71 9101' E ‘?=_1'“5191 9:1. §}‘1"’§E11°11 111% E5 I~1i1:".E,

5-’)? 34.01% 7111051 ’é1_*’5§- %-%*91 %71'% -‘?’173._1 ‘E3151.’ 7‘1°£1.(circu1ar shift)01 751%%

71.7}: /~1%Z‘—§(basic sequence stream)§—‘=%E1 %’I‘_1 *1¢‘%1°11"1 B--7515 7.—l01“§: 71

115% *21*§$_ E13 /‘1'?l¢§*1, 0131?} 5-5 *1%1.5i—‘\f 715". "1%1_—’—‘-€91 '%1‘?_1~‘?'*°11

*1 7125 "1%1_5i§91 75210191’ %’}l "1fiEx1:1°11"1 9+‘??? 72101 40191 72101011 311‘%131

E 7‘-101% 71115 "1?1_¢—‘?<71 711713 3301131.

01 751-7-, ’I‘>1%""E} 3:"? 7»-=1.01"E %-{L1 "15-"1i1°11/*1 3—'7'51E 7:101 0143191 315-‘-

:‘:-’F @0191 3301 310213115151.

’b171Er’51% %"33171 91%’ 3?: ‘%“§91 131% ‘Q ’§"13o’1E11°11 51% 37.5 *1%¢

‘E, _/1:51: 7a101§ 717401. $1?‘ %‘j'§‘-91 %71'% 917?} 3?} 219301 31%-% 71213 *1?

-4‘-—%E—‘?-E1 %’I‘_1 7*1£‘-‘@1011/‘1 —3—:rL51E 7a101“§- 711153 "<§"3% 315 "1w=‘ifi§"1,

013173} 5-5 ’‘1iL’:T‘:- 713. "1%.":€91 ‘§*‘?1_'-'7'-011 %’L1 /"1—’iEx1:1°117“1 3.451% 740191

713‘. "1'={1.i‘_€91 3-3019-191 7'<1'01°11 311‘%1'31E 7‘-301% 71x17“: 311%“?-71 ’»‘§*‘?.1%

31011312

01 73—°r, ’a1%€5l £5? Z-3.01% %/bl /’~1fi%‘°11/‘1 9.-T’-51% 721.01 °1?"51—°«1 3101
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./§:—’F 74010.1 7101 01131118101.

550.1, 1:1%% %11113E11%01111 <z1_%61% 5.2 »1%¢—:— CAZAC 11%¢% 01111

% 4 212.11, 5:471 01% 7.401% 7111% 71%. 11%.1.%%%E1 %1.1 11451101111

£3-51% 74.01% 7111E% 1313%1% 73% 1§1é,% 51.5 11%:% 1101011 %%%1. 31.

E 11%¢%01 %71161% 11%::0.10.1 919191 B1% 11%¢71 % # 9,l_0_01, 11.1211

CAZAC 11%:011 0.17é.E1% 71% 0111111.

% %“3-01 52 01% <34. 1411113511011 111% 1.1: 11% *11%% %1.1 11.15%‘

01111 £cT1E1% 74.01% 711101, $1.1 1103.01 11%% 31.2 11%.7:% 1d.E.1r‘r1% 21711;

‘:1 1.1%?‘,s.1 11191 1401 115-111. ii 11%:% ~’F1.1%.0_% %1.161% %211% £%61%

1.1% 1d¥:— ‘11'112.%11, 017111 31.2 11%1.:%, ii 11%¢ 11111-011 11%1¢Q %03_

%% §.fz18111 %1% % %7,~1g% 011:1.

°=17111, $171 51%. 11%¢—:— ¢—*r— 74.01% 711131, 11% %%‘-91 -’2%71% 91%

43% 110.101 “+31% 71%. 11i1¢°%%—‘?—E1 %7L1 11fi%1101111 EHLHE 7401% 7111lE

% 1§1.:1E11;_71% 11%:%21 %%%01111 71.7: 11%¢°%01 7.4.0101 %1.1 11¢%1011

11 313% 7401 110191 1101011 611"z12‘s1% 24.01% 7111% 11%1:1="—71 21171% 71%
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E 7.4.01 *10194 71101011 611%61% 24.01% 71X1% *1%.2:¥71 X11710. 33% 03-782:

“‘61‘—:- /Si 7305- “J21.

[221-‘:10!’ 10)

%"1‘_1 1~1¢Eé1°11/R1 8.-‘r‘E1% 24.01% 711101, —:E§.17<1§01 ’i1%% ii *1%¢

*dE%'%1% »\1%¢ 41010: 3-:

$171 /\1%¢ *d01—‘%71 21010} 31.5 »1%¢% $<~l%.0_§. —€-681% %+.1%5—%

£01615 :1: 2.1.0? 531011 010120,

25171 E15 »\1%.::%.

5114- 24.01% 711101, 6% %%“91 %71% —‘H?'{1 {E0} 21fl01 20108-8 712?: *1

%_2:%E-‘$31 %/3 *1¢Eé1011/‘1 EL-'r“E1% 2401% 712112; »g»<g51:r.;

0:171 712?: /‘1iJ£:%9—1 ‘Q1?/B"?-011 /3171 £L?fl% 240191 %71 713. /~1?:1_Z:%91

74010101 1101011 011%*61% 2.101% 717<1% 011%‘~‘?—71 033% 33% %2~§2§ 61% /5.1

E 21% 20121.

[7s1¥0& 11)

%<‘.1 *1./EEE1011/R1 &:r‘E1% 2401 01/3091 31¢. ./‘:40 7.401% 7111-5 *1%:%%

*3/‘J?-‘1% ?.‘r7—‘11;
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*£*é% 4,171 »\1a¢oaon $:_1x1a% z—1»2—a+o=1 71: A1%¢oa:s2,— waas 2+

7-1}; ‘3-2

*&71 aa /:4? gem 2971 %-A4 »«1.»_Ego1w 93215 740191 2+o1on %H%

are /\1iL»:—‘?—~‘§~' z117%%}E ems §_«;s;s}s, _-BE Alfii aw aw.

l9sH“'%} 12)

E523 2~1:=e2oaw BHLEJE 7401 01am am 4*; 7401; 7}21E /<1%¢%%

xzwae @741;

»was.4. A0171 /~1%¢°§°11 —:>%:<1oa% zwsroa 71;: /~1%¢‘§% »3»32's+% us

741; 3-!

*&71 15-23 A1:e.:,w1w 23-34% 24912} am am ¢¢ 740124 2}o1<>n ans;

6}: —*%=:—o11 »*41%%% was}: 921% £§J3}E, 3; 4%: we Howa.

[’§?‘'?} 13)

211 12 ?‘Sc}°11 210W,

’2}7] 311%‘-‘I’-°1l 5:239} ‘J5?-‘QEEE ?*.§% /~1%Z:% ’1‘J‘1’=13}‘—.:- ‘E7413 111 £73

3}—‘.:—, 315- /~]%—’: "§"é Hohfl.

[531-_r"€J 14]

Xi] 12 “'§}°11 ‘RIOV1,

/37] fiH%‘-h:’~°11 ’§}71 *‘§"3% 5112 /~]%¢91 €§£r —’?’—5<1-‘?—% }f:}?:}3]’§ ?l74l§

E1 £%‘*?'>’}E, :35 /\1%¢ *JM§ ‘W3.
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P51-'r“'¥1' 15)

211 12 "EH1 9.101/‘1,

$171 %/bl *1¢‘é1°11/‘1 BHLHE Hfié 2401011 7138104, #171 3-7-35 7.=_1

01% 71215 HE *1%1_¢%.—§- *§*;181t— E1741; 3%

$171 311‘%%’—°11 /2171 E}. *1%1¢%i¥E1 /2171 71101011 7‘511%‘r61E 740191 *1?

¢€—‘§- %‘«%t'$1°1 4:1‘-3’; 81% \&741% E1 £53615, 3.: 24%; Agxg Bows.

P21-‘r“'?} 16)

211 12 ’%1°11 2101/~1,

“E171 311%‘-‘?‘-°11 “E171 <‘i“=‘1l?4_ 31E11 :5? 7.401% 717<1E% *§*é1E~1_ /‘1%fi91%

51% w"r3391 *1%3: % “B171 i1°1°11 ?‘511‘%31E 740191 *1%Z:%% "71“§‘51’°1 ’§*‘%=131

5 E1711‘; 111 £?'§’31E, ii /‘1%—’: *§"3 “M51.

["§:r“%1' 17)

111 12 5o1°11 9.101/‘1,

$171 *711%‘1"i—% /5171 71.7% /~1%1.fi%~91 °o*%°11 :v“_‘-“$155101 4‘=1%1*§5J£§’>*1 31-‘?1E11

‘E1 ii-'r‘Z}_°_§_ °1%-31%, :T'_E /~1%¢ *‘§"é “o1‘?.3.

K751-'r""’o1 18)

R11 17 581011 ‘2l°1/‘1,

“E171 Eli-T‘7&°11 £739 "C15? 5'35 ‘E171 *§"§%1 *11=E1.i'191 €21 —‘I’—5<1 % ‘>15

31‘-1% ’S*%‘51E, E15 »\1%¢ *§*3 “JEE.
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[711-'r‘0‘J 191

156.41 2q¢Eg1,o1]x1 35%]? 7401 017g1fl 31.7: £:—’f— 7.401% 71715 /~1%¢§%

‘M3511, *§*2!% $171 *1%¢‘34°11 ’:~%‘r><1°4% 7—‘1%fi1E 71$ *1iJ¢‘4 *§7‘é%'—; 3-2

72171 $14: 55? 740191 “E3171 %fl *1£:E.*4°11*1 BHLEJE 740M i101<>11 %11%1

315 2qa¢—*?—% 3171615 »\1%J_:74<>1&2§%% £%61_E, 315 71%: 7373 70171.

(7§?0J 20)

%7L1 715304101171 343% €01 0181-91 31011 £260 7.401% 71715 /~1%£:%-E

*§*3?'S1.'21, *§7‘é% 7:171 *1%1£:%011 $212104 75.43615 71% *1i1_7:%% *3*.§‘w7—;

3-2

70171 15-211 2~]¢Eg1011/‘1 £‘f‘E1E 740191 75171 fl\’—11 £5? 740191 71101011 311%

31:‘: %”~~‘5'_—011 311%‘-‘?’—% “S9431? 7~1%fiZ401_7£7é-‘?'-~34 5E%?'31E, 3;: /Jflfi ‘E’?!

2o1—7'<]_
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Required CAZAC 1ength=L
F 

::

Generated CAZAC length=X>L, X=prime number
 |

 :

Truncated CAZAC 1ength=L
N< 
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Required CAZAC 1ength=L
r———ej——~+

::

(ienerated CAZAC 1ength=X<L, X=p1'ime number‘

generated CAZAC 1ength=L

/g

43—36 .
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Required sequence length. L
 %

 /3°‘

A CAZAC sequence with prime length X21.
i-jej-i

 Z/3”

Tiuncated CAZAC sequence length, L
i‘j_

i‘~———j—*—~—%—-i
Delayed CAZAC sequence length, L
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Required sequence length. L
+«——————%-4

C:/3”

A CAZAC sequence with prime length Xé L
r-————7—-4

::/3”

Tmncated CAZAC sequence length, I,
+——Z—J—-4
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Required sequence length, L
 4

 /4°‘

A CAZAC sequence with prime length XZL

F 
Basie CAZAC sequence length, X;L

Z:/404
 4

Truncated CAZAC sequence length, L
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Required sequence length, L
i-—4——j-i

C:/4”

A CAZAC sequence with prime length X§L
l-4~—4—t

i-—=——~=—f—~i
Basie CAZAC sequence length, X;L

Generated CAZAC sequence length, L
i-——w=—=——i

::§/W
padding
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2:111 A1322 c1
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— Truncated ->shift

: shift -> Truncausd
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—— Tmncatcd ->shift

__ shift —> Truncated
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I/xi?-%'l

(E61?-E-I

K¢—¢|iH

[7é.*?EE§l

KH|§%'IH

[=_=.‘7E||§5i-E-$1

[%-“£91 2-E’-:'$'§')

['%'?;.‘2l E.‘-E—'%"'é!l

teem)

(eta)

reggae)

rr:uai<.>_I)

(ea)

KEHEIEIEEI

[E%f—?—I‘é!%§E§)

(CHEM)

tee)

miaicaagl

[E3—._ii—‘?—|%l-E—,§E1_§l

ream) 6

(13%)

team %4E-EDI)

r$m%§w§)

[*1 11 /~i"'§})

5. 5i § % H

-3 Si

384 $1 7.3

0006

2006.07 .04

H048

%d /x|AF=.”0il/H94 BE /xlififii O|§ E-3,

E ‘2J'é.* S-4 éiil

Code Sequence In The Communication System, Method And

1020060062467

$5. -E518}

Apparatus For Transmiting, Generating, And Analysing

The Same

%“ II E If —’§’%' §| M

1-2002-012840-3

El 53 Q

9- 1 998-000022-1

2006-037573-8

{3} 32%;.‘

9- 1 998-000279-9

2006-037574-5

E 95‘ §

KWON ,Yeong Hyeon

740611—1533118
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I-9-EH15) 440-824

I-JF—_+J §3| -T-9.3/\| §9_*-_r1 §?5i§ 103-6 £U}‘.’a't$ 4023

(2:4) KR

['é-"SIN

["5'%'l §*$§l

K’é'%‘9—l %-E-EDI) HAN,Seung Hee

I-7::-E—§’§E*§] 761128-1261917

K-‘:3-E'fl§) 122'071

[—’F—.Jt] H2 8%‘? 9‘.-’.7_"-1% 42-35

[2751] KR

K'£§IH

[fig] ‘5’n*§§}

[S5394 §-E-EDI) PARK,Hyun Hwa

[-75- E %3 E‘ §) 800803-2357323

I-cu’-15'fl.§] 431-050

[-7552] §3| 9_*%*A| %E*-—r‘ HIQE THSEII {LIE WEE? 1133§

[=_=»”'—“.') KR

[%“E§,IH

[SE5] 3a'§§

[’é‘%.°.l g-E-EDI) K|M,Dong Cheol

[5-E'%§E"_§) 781009-1532216

[$321.3] 437-O80

I-3-:-55] 3¢33| 91%’/\| LH-3% 763 CH§ £-‘?|§‘.3=»' 401i

(351) KR

(EEK?)

[’é'%'l OI??-

[’<§>“E§9| %E—E3|) LEE,Hyun Woo

I-3::-EJ533151 770601-1063313

44-2



221

- 1020060062467

I-?—13'a§) 431-080

[$5 $31 912m @114 531% 1103-3 L11s2Ua' 204:

[=33] KR

['é*%'IH

[’5'%'] ifléi

[’c$'E§.‘3l %'—E-EDI) NOH,Min Seok

l$E;I%%t¢1§l 770911-1558611

($13315) 152-053

($5 ' 11% $§:1 ?§3% 2015;" 01a11x12 2% 211i

(251) KR '

($11!) §61F;1 11142591 $125011 218101 9121 £01 §%§1L1I:1.

EHE’,|8'

EHEIE

K4‘-—’1‘—§l

DIEE-‘-LE) 0 E

[3H‘_*§-9.3%] 40 E

K%’—&~l—’F—’é*§) O 1'

[’e!Al"é§?§I 0 2*

(E31!) 88,000 E4.
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(53.9-H

13 tgugg 21101235-3 zdég—6}71 912:} :15 1~1%:, -’rLi117-19.: CAZAC /\1%¢

91 $3.9} °1§~ *3/21, —E"—15‘}E 71%°11 E1174 3301:}. 01% $1311% ‘4“§% %7:_1 *1

$532101}/‘1 &?51E 313‘: 7~1%¢91 74°17} £47} °}‘r_1 73-?-, B.?E1E ii 7~1%fi

91 7401 °13}91 3101 51-’? 7.401% 7flE—‘13}3i, °19} 74°} 7Ei‘5—'.‘~Y°1_ 3101 £.:—’F 74°17?-

7}71E /‘1fl.7:% *3*3?‘J 317-, %7.‘_1 7~1¢Eé1°117~1 ii-—r”E1E ELE 7~1%li91 74°19} “B1?

5} $1111 .7:—’F 7401 *}°1~‘¥ 7‘<}°1°11 ?‘511%‘*3}-‘E 74°1% 7}71E ’;1%1?'5}E

"o}‘?§, 7.8171 3-! °1°11 91311 *§*3% 31.3: 2-1%—":% 7<11?_}?I‘_}1’»}. 01% 1?-511 *§*a1% Ell?-

7~1i1¢-E-A% °1-S: *}°1°11 %%% °1 ‘S101, *§7‘é7}%i3l 3-15 *1%.é91 711-“F-E 15% -“F

$119.01, °o}§?'§_} 7}71’é}7.:} El IL7f<}’Ea}74r E1-*3% T"r7<1‘5}°=1, %€11°11 H1311 C1 7332}? %

71 7‘JE% @574 -“F 9.11:}.

[E11§3-LE)

E2

[’91?l°1)

CAZAC /14¢, fiJ1%‘%fl—
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[‘%%‘91 135%!)

%<*l *1fiEé1°11*191 3.3 /~lfl¢9‘r 01% $150‘: ‘M3, %"—1‘5}E 30”?) 5-2 731711

{Code Sequence In The Communication System, Method And Apparatus For

Transmiting, Generating, And Analysing The Same}

[E1591 ?l“?'l"I‘l' Q?)

E 1 % %—i'»H CAZAC /Jfifi 511 0191 "§"E} “o“’Q9—] 942113 ’§“§61% E.

3;. 2 -t— e @3391 ‘Q el/K133511011 we CAZAC /43¢ 3% 01% ".E"é%1E 3.1“;

‘$4 7‘J5<]% ’§‘§5i71 5333' E.

E 3 e e '3=l°391 we ‘a ¢=_‘/~163E11o11 We CAZAC »\1%¢ 3-! 01% *§*361%

”JtS°11*i 3H‘%-‘?-E 7'<i131?'5}E ?:_‘E41% "é“§31'7] -°»"i§‘l E.

E 4 E E ‘%F“§Q ‘Q <‘=_‘/~1’3§EH°11 551% CAZAC /\1%::% 7fl%3}71 94% 39?]

% »1E1111E %%E.

E 5 —:- E @5191 ‘Q /2»\1?‘53E11o11 We CAZAC /«Rae *§*é7‘s1~:~ %i1% 1%

E1L11e %%E.

5 6 5 3 *?=_1r§—91 °a‘ <2/K1*"»§E11<>11 11131 *M% CAZAC A1%¢91 621% —‘?—:

E01615 °:iE‘i]‘§“ ’§“§3171 912:1 E.

7b E 217-1 %—a11 CAZAC Mai: *£*é ‘%1‘%.3o11 91811 *J§".3‘%1_ CAZAC

/\1%¢91 3- @594 ‘Q /.>_‘»\1=‘§E11o11 E1?/1 *JM§% CAZAC A1i1¢91 %1§r?=_1E§1$
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(PDF)§.-’E3‘:2_- §_2«]6}—:— E.

E 8 % %aH CAZAC Mflé *§*.§ '=&*?..flo11 91814 *§*é% CAZAC /\1iJ¢9‘r E *3;

E39] ‘:4. Q/<1i‘éEH°11 ER} *£*é% CAZAC Aficsl %’%* §}%‘?=1E6J—?(CDF)%*é% E.

2~]6}E E.

[@591 ’e}K-11?} Java)

(‘@891 %’&»‘l

l‘i‘=_”§°1 5-.‘-?‘5H“_— 71%—E°F 3! IL —E°1¢91 %’=EH71%]

% ‘%‘”§% %4‘_‘ /~L’:“€}°1l 511?} Zifii/‘1, 551 %’L1 /‘1fi%‘°11/~19} 3-5 *l%

i 5*! 01 312 /~l%¢% 33,45, *3/13‘, %’915}E “H3 3! “Ji1°fl EH??? Z3015}.

%<‘l*1fi%‘°1V~1 ’~1%¢91 %-wE+% -T‘-E*3}71 343$ ID E-2 %7]7‘é3_ 95% £596}

E zi1°17<é£+::- zi—’o=6}71 $4811 °1%5JE 2~1iJ:§5 0431 7M7} 319.1%. féizu 3GPP

LTE 9} 73'?" CAZAC(Constant Amplitude Zero Auto-Correlation) 1~]%1_/:.7]— :1 71%-

:% 013-31 215}. °1E‘1‘I‘} CAZAC /\]%¢% ‘F8-"% ‘F 9,135 %% °] *1%L’:% 01-8*3}

Oil 4% ID L1’ 233% "%%‘81'E' >"H%%°1‘3}. 0131? 5<H‘é%E% 8]’6<:.1:E<§3.9] %7]§}

as $4751’ %7]iH‘€P€(°‘11% %°%, primary-SCH, secondary—SCH, BCH), ’e}7'5o*%‘EL %7]

51% 94?} %712n2.3%<oa1—§ :01, mom, 3+9: %nw—a<o41% aoa, HIOIE1 r+=2=1a4,

5‘H‘§ %7é :}CQE/'1) %°] 9,19’. 5513.}, "2}€§} CAZAC /*]':{ifiE- 3."-"§§}(Scramb1ing)

°1LE *‘+%% 4: Siltjr.

CAZAC Alflc-°4 %“§F§’E GCL CAZAC 3+ Zadoff-Chu CAZAC 1% %+Er7} ‘£01 A}
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43:43 315}. <>1%:% Hg %°%‘%¢$ s&741o11 5:13:14, GCL CAZAC E Zadoff—Chu 21

%<1‘%%¢%=% -%4%*3§M1 3513?‘; —’F 3111:}. Zadoff-Chu CAZAC % r:‘r%3+ £101 #01

any

[$5M 1)

c(kW,m=eXp( )N ( for odd )

[$5M 2i

j7cZ\4'k2 )Nc(k;N,]\4)=exp( ( for even)

°=171/H, k E Afiifi °1ti1:%, N % /<£*é% CAZAC /k1iJ¢91 7.401%, M %

’*]iJi: ID % uremicig.

“$71 %‘—?a“%‘ 1 3-! —’F?'—%*/>1 2 9% §<>1.%~017<1-E Zadoff-Chu CAZAC Ni-1./: ‘Q

0194 %—°%'%¢¢ ¥_P741o11 9&5 GCL CAZAC /~1%¢-E c(k;N,M) E. vh=/Pé EH, 2% 1:}

€73} Ea‘-3- H1 7%} —§—7e1% 7Pfl1’+

l—’F§M 3)
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[$13M 4)

RMN ((5 )

{$51M} 5)

—RA/]!'l:j1£é:A]V‘ (d) = p (for all .47!/[1, .s"l«Z_,_ and _/V)

/37] 4&8. 3 % CAZAC /~1iJ¢E Odxawr 1 3717} 1% 9IU1%}1, $3-H4 4

E CAZAC *1%&_91 X}71*oH3r(Auto—Corre1ation) fem“-7+ raga} 7:5}-*3; E/\1%% 110:1

-,7-f-11}. 047101]/‘1 X}7VE}¥l'-E— 719?} ’§}3&(circu1ar correlation) 01] 7]‘?l"E.‘_“3}. 327?},

$535} 5 E T’—7'<1"}}‘—£r“§é*-’F(Cross-Correlation) 7} °.l7v1]L]- ’;}<i‘—%}:2_- E04-E-‘:1-. 015}

ow-:— $1039] $3943 $4611, *&7I 41%; 3 3+ z;% Aliifi %*3% ''CA 543"‘ 012%

fin, “$71 $i*él 4 3-2 43% 5 9+ 23% : % "ZAC —‘E—*3"2i 7<l%!6}71i

fit}.

=2:-aflofl CAZAC »\1%_:%— 14%8}% /‘1Z‘—Eé}°1]/H 7fl%6}12} 8% 7.401% L 013}

72% EH, CAZAC /‘1iJ:‘:% *3*36}E '=Jt:..fl% (1) L akofl 4374135101 *c}71 <T—“:}*—1 1 59:-

¢@*—1 2 91 N :2: N = L 3 "é1é?’5}°=1 CAZAC Alficé /‘F8-3}E *%}'=§3Jr, (2) N % L

HE} =3 ¢<F§ *é7é8}°L1 *§*3?‘s}E “J?-301 1.E%%D‘r.

ézé L E *3*é$l CAZAC A1%l¢91 1E~7eJ—% 7%/~1 ?i€f3}‘§"J, L 0] :1:'’F(Drime

number)7} 0W. 7:s‘—‘.’— *§*é% CAZAC /~1iJ¢E M=1,2,...,L-1 WW %=?% $5

9,l2‘4', 0] %°fl7~1 %—§.'—E]E _.=I_E7} ‘?=_”§?'&E}. %, <—¥g‘R11 Hi D‘r—E— E591 7H$E
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L—17Hi1=} aft}. ‘9l‘§'fl L 0] _/§:<F‘2l 73—"r<>flE L—1 71191 H: 4% 3.57} *§*é%1_D}.

F43}/H /<1£:%‘°fl 7fi.%3b11} 8}% 31594 74017} £47} ONE, *}%8H°¥ 51-‘: 31

E91 7H%=7+ %% 751%. ’z}71 age: (1) 34 Q4’: Bo*'?31au‘rE L Er} % 21194. 14%

i4“—% <‘iE%‘1‘s}°=1 °1§—‘?—E1 CAZAC filfléé *£*a‘6}.T'_ 01-<4 ‘Q1? “a‘E‘r14137_ 2:5 *1}

121% slaiéflt}.

5 1 % *J%?‘& H19} 21% %‘—?41 CAZAC /4%.: ‘Q 01% *§*é8}E~ tJ=:.391 24.24]

E %%‘%}71 945.1} EEEOIE}.

E 1 oi] ENE BB} 23% %“?..3% E15 %nE+% §A‘rZoW7.J_ —’F 21.0.14, ’:}€?'&

‘%,“%.*°11 546R *§*é%1_ 3112 *1%.z>:— Alflifl ‘?=_‘¥—% QENUI 141-3011 1}71%?3_r B-1

mi}/EH3 —‘:i*é°1l 2101 4171 —’F§H4 4 9+ 22°} 11°30] 0 OJ 73-?—°11=J 1 91 171% 7}
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E §41%—‘f‘-7} 4‘a“?3% 211 2 /\1%¢»‘?‘~§ £?:}6}—‘:— E15 /‘liflzhé %i**—1%}E “o“?..3°fl 9}

0%/H,

“$71 3.5 »\]%./>. 2-! /$71 ’&71 xi] 2 /~l%¢$91 7.401% ‘~}E}‘41E 7%s‘§_% -’F

/.‘l?‘S}E ‘E741; ‘£2

"OL71 -’u=<‘l% 515 *l%4_¢ % ’§%71 Xfl 2 /~1%1¢¥91 74°1°11 3H‘%3}~‘E —‘?—-lrj:%

%%6}°=1 —Ecd?J.°_i6<i 2i1°V3§.§~ §'.%*<‘s}% ?_P2i]% £§;6}E, 35 4%: —EA*

EH3».

P§?€J 17)

2%] 16 @011 2101/~i,

/87] 7<11°17§E% -"i‘.%8}E ‘&741°11/‘1 *c}71 411% EE /Jfldz % ’t}7] X11 2

/~1%—":-H191 7a1°1°11 3H‘%‘6‘}E —‘?—:-E‘-% 5?‘-%5}°E1 3<P71’a“‘9.r EE-E i'_7'<H}?_’r§}_9—E’>‘1 1%

1%] 17 "?}°11 S1101/H,

§”—:.-% /87] %7l/131% °1%3}°=? %7l 11] 2 Mflfi-‘?-94 Q0141 3H‘%}‘<'5}E *8
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7] -’F<‘l¥l 515 /Alilfifl 711% /‘1%¢% *£*é‘ZL"—i’“1, ’b*7] -‘T-41% EE *1%4..:':91

m 736% @305-61% 6.171112 61 E*'¥}%1E, as 7160: 361 6011101.

l7”§:r‘?'%} 191

%A_1 A1:111e1 6~A016_1o11A1,

_%:—’F 7.401% 71115 711 1 711%.»: 1?-; 3%

61101671 7-1701 4‘l‘.’J% 711 2 7~160¢1=1, 161 711 3 A1-=a¢—1"—§ £§¥'~3}1,

A0171 211 2 A1a¢1621 A0171 711 3 A1%:1191 24.019 _€21+.1ak% A0171 00:7-as

740191 A0171 2:6 24.01 A1o121 710191 %2.16_1 35 /'~]%_’:% —E*%*31E 601111611 9.101

A1,

A0171 is Alflé 1;; A0171 711 2 A161_:16~ 61 A0171 711 2 A1a_A.1=1s=1 74.61%

1:601A_16_1 74.61% 611611115 133% 441615 6171;

A171 -’r‘-’:_‘%l 6.: A1%¢ %- A0171 ‘§‘J*:}?‘& 7.4_<>1o11 61110161»: 1.=11:1=% —"F%%}°4

7171A016.1 2.2: fl7'<H}3&?JP—i’>‘1 A0171 %7P§E'_% 612615 21711; 1;:

314.57% A0171 %71Xéi% <>112—61<61 A0171 is 616-1621 —%0— 7—01o1o11 8H‘%81E

A0171 -1“-<‘l%l 2: A161_¢21 71-=0— /qfifié A1Ag=;6012:A<1, A171 #418 as Mflé

:1 ID 73E% 3Z'%—1‘s1% ‘I:*741% §_%‘$}E, is A16¢ 1212101 10111.1.

l7”§-FLEJ 201

15541 /*L’i‘%‘91 4S—’fl‘%_‘r°11/‘1 7<i1°17$§E% ¥i‘%3}E 31.5 /~1?4_.’i% *§*3‘—
\_

54°11 9.101/4,
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%7] %*}l /~1fi%‘°11/~1 B.-TLFJE }~1%¢91 2:101 ‘#3191 3W1 5:? 24013 E

E—."3}E 7<11°1~‘?—; ‘E

@171 211°1%='—°11/I1 *d%"%1_ @171 31:11 £4 €°1% 71215 211 1 »\1%¢.-‘?—%- *3

41811, @171 951315 /~1%_é91 @0191 @171 31141 i4? 7401 /110191 i1°1o11 611%

81% §<>1% 717<1% 319%; /21%}? 211 2 /~1iJ£:—‘?—% *!1*é81°4 /2171 X11 1 »\1%:

-‘?-9} €118}-‘.:— 7\1%L': *§*éw“—§ :T_?J3P:r, Eli /~1%J.fi ‘W3 *o*i1.
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Required CAZAC 1ength=L
+-—————¥—:»1

::J"\1o1

Generated CAZAC 1ength=X>L, X=prime number
+ 

7////////'//////////////4 ‘\102

Truncated CAZAC length=L
| 

'////////////////4 was
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generated CAZAC 1ength=L
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PDF(%)

Cross-correlation property

-— Prime number tmncatiun

—-- Proposed

0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 l
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Ea

§fi§§

mm

2005.11.28

H048

gd /\|£E."01|/x-I BE AIEA ’é3”é3‘ 'é“é.", dfi 7.511% tc‘!“é1,

-3-Q‘ ’é*i|, EE /xlilfi 3-; BE AIEA HIE

1020050114306

Method of generating code sequence, transmitting

signals, apparatus thereof, code sequence, and code

sequence set

"E" II 73 I1 -75 ’~\' 3 A1

1-2002-012840-3

E £3 9

9- 1 998-000022-1

2002-027000-4

{£1 3%

9- 1 998-000279-9

2002-02700 1-1

§F%§l

HAN,Seung Hee

761128-1261917

29-1
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[9-{BEE} 122-899

[—’F—_’tI ME 3%? §§1% 42-35

[3511 KR

[“£§IH

(8%) E2915.

[’é3'E§9_I %'-E-113!) NOH,Min Seok

I-=r°—E'§§E§) 770911-1558611

[9-Efliil 152-053

K-35.4.) /HE -71$-T‘ ;‘§3% Qfllfiea" UIEHXIQ 2% 211E

[=‘-375*.) KR

[%%I1l

(£121) 8%?

[’o‘“E_-5'31 2%‘-E-EDI) YUN,Young Woo

(~31:-E'.'%§fl§] 700122-1041915

[$553) 151-069

[$-_+J /d%§%A| 33-_*°4-T’ %€‘iE% 5-’;*0H—L}_E_ 114% 1502i

[211] KB

['é*%IH

[’é‘%') fl°o"§

[’é'%'£’J %'-E-EDI) KWON,Yeong Hyeon

[-35-E'%§'L*§) 740611-1533118

[$935) 440-824

I-353:) §3| —’:‘—*E/Kl 738*? §@§ 103-6 i‘_U1°a"é 4023

(311) KB

($110 E8121 I1l422E2I ago“ 218104 $121 $0! §aJ§.+uc+.

EHEIE

EHEIEI
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[4‘—4*—§)

DIEE-‘A31 5 38,000 3&4

DHEESAEI E O -E

[9-433'-’F—’é.*§l 1* 0 5:4

[’elAP§?§) 0 33 0 -34

[@341] 38,000 -E
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[B.‘?—H

5. varag %/:1 ncaaoiw $71 %71 22%, as; gas 2:5 211% $23 %21

%7—‘i9.i 4%-Q% iii /~]%¢°1] =?£r§} 7;3°1T3‘r. % ‘:‘=l“5‘°11 11}% _-T15 /Jflé *§*‘é

‘%}‘¥3€-, %<‘l ’*L":‘%‘°11*‘1 $.71 %7] Q5, ‘£1 ‘%’311 3-! 211% -%7‘é % Z‘3.°1E °1‘:-

flb} °1’%94 435E *}%51E 315 /~1%£fi *§"3 "c}‘?J°11 9.101/K1, §I_E —’c-,‘—%°1] 14%

315 *3/23‘ "a‘—T'—fl%°11 91311 @017} M91 315 19%.’: *%LE.% *§"5‘3}E ‘3741; 3% *8

71 315 /~1%-1:501] 4‘-33% ’31°1E {SP4 °V2}91 313 Niflfi-91 315 7‘-10]-‘E “$71 Q

0] MED} ’il'% 7<}‘E~’F- N0} 515.; _%7E§3}E E‘r741§ £§J5}°4 -_r‘*‘é%‘% 5782i ?"£}

13}.

El

[’=11?l°H

%—*_1, 315 Mai, 6}EPv¥E :15, CAZAC 5.5, PN 9.5
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%’:J ’~1—”':%‘°i1/‘i :T"—E— /Jflfi ‘SW3 ‘="‘%..3, {ii 751% “Jud
2‘

o "<‘:T‘}‘], ,_ 7§}‘5<] :7/_E.
7

14%.’: ,2 E15 /4%: I-1IE{Method of generating code sequence, transmitting

signals, apparatus thereof, code sequence, and code sequence set}

[EEE91 Z}‘I~l1'¥} “S?!

[%%'91 ’z}/9177?} '5“:-3‘)

[‘%%‘9i %“—'H

[‘?=l“§°1 -’—*.‘-'5}E 71%-E°F 3-1 3- -E-°1=9~l %EH71%)

4%-3% -7]-‘Q? /}l§(pilot signal)
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(preamb1e)% 37] %7I, %94 E142: *}%§4E 71% :1:

(reference signal)§./*1, 3333 FE 315 /*l%i‘.(code sequence)E ‘Ell

3':_‘r74l Er/‘(J01 %% 7i‘.T’—(0rthogona1) BEE 'T__‘r7—‘lT’—(qU3Si‘0Fth080Ha1) 3153 :rL*§%

Fl.

011% F501, Pl(Portable Internet, 2.3GHz w5{—11H?_l_El‘jl E-E %El7-ll%- - 3

Specifications for 2.3GHz band Portable Internet Service - Physical Layer)9]

73%, 128 X 128 5l‘:‘r“lE(Hadamard) *'53‘"é% °l%3l-°1l 53:3‘ 1?_ 7§*"r§ 7<ll9l?I”}

127 7l1l-°«l /~l%l¢% *l%?'5l°4 $3}? °39"%°ll/‘l ’:‘=t°tl".‘_lEl.

0]7,<_l '<‘5}1:}U}E 3151/} ‘4-°rl’:}(po1y-phase) CAZAC(Constant Amplitude Zero

Auto-Correlation) E13-‘E 21.7. _EI_E_§/K1

E}. 011% %°i, N><N %lD‘rUlE flea DJ»:-

7H°l£n1,CAZAC :15 93% -’u‘- 311% 2:10] N91 75131 _L

0]-E;}9l 7<}°,j—’F9] 7H—’F‘¥}%°l €13}. [David C. Chu, "Polyphase Codes with Good

Periodic Correlation Propertie", Infor/Ization Theory IEEE Transaction 011, Vol.

18, issue 4, pp. 531-532, July, 1972]

°1l% %°l, OFDM(Orth0gona1 Frequency Division Multiplexing) /\]_/:.‘'é‘.°ll/~l

% OFDM ’Q%9l 7é°lE FFT(Fast Fourier Transform)9} IFFT(InVerse Fast Fourier

Transform)9l ““l% :rL"€;% -‘n’-lfill %’El'7913§ 29l F-d—;%9l Z-—_l°l% %l'—‘E1'/l-. °l 73-‘? l

30$ 74°l‘¥l%‘° *1?-1:‘: 4%-1?-7} *§*é% -“F 21
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$11333 1 /1%.’: %% 7114011 E11311 X11tIi1% ‘?:1% %7v11“£1°1 $221131.

[‘i'—l'%‘ °1 °1%-37-11 31% 71%’—*1 31111)

% ‘?=_*“§% "o171?'f} B191 %% -?§-E1171%91 %Z11%a1% %11€5171 913101 ‘?_1%1.E1_

7)32E/11, % ‘%“E191 %7i1% ‘Q13 24.01% 7£% 5.5. /‘1%fi91 711%‘-% %£L°11 W131

-’B‘-71/1% 4: S’.l£E'1:7~1E ’e13'.£r %/13% +°r?<17'5a1 4' 21% 5.5 /~1%fi *3/13 ‘='o1‘1§% %11

%‘?’51% 3101131.

% ‘%“5‘91 111% %’i1% €73 7é°1% 717‘1E’1:/~1 711471 %71% 315 *1%é 111

E 3% 1°11 931% 313 /~1fl¢% ><11%"81% 3101131.

35': ‘?—Q.”%‘91 PE 131% %’i1% -“F-’§l%°11/~1 2371 %71, Q ‘$21511, i11% %7‘e1 %91

71‘-?:% 433173 ‘F %1E% 4‘l§% $i—’§31% “J13 3! :1 ’€}i1% 7<11:<‘>"51'*'E: Zfl°1‘11.

[‘.é'“5‘91 311/13‘)

% ‘i'=}%191 9:1. °o‘=’>12i/~1, % ‘=’a1“§°11 FL1% {ii $1‘? ‘i1‘%1%, %<‘_1 /~1i‘—%‘9«1

-*5‘-/L1-i-011*1 51.71 %71 31%, Q %”—11 3-! i11‘§ -1-‘$1 % 11°13 01k 3111 °1’§1% %

“-12% 13-151 315 /~1%£:% /3171 %/51 1~1éEé1°11/11 PL-_r1E1% 5.331% E11°1E1 i1E131

0:1 -T-’L1%£i $155‘-31% £13‘: 261% *1-H9011 S3101/~1, “B171 5-173 i-E *1%!:-1:-, Z401

71 M01 515% 31% 37.5 "§*é ‘é'—T’—E1%°11 91311 "§".31%1_ ELE /~1%¢ /111l%°11 4.‘-31%

5781 315 ’*1%1.—’:Q "51-5:%(e1ements) % ‘34_—'?—71 111715101 “E171 M1131 31% 11911‘)?

N94 is 201% $15 14% 2732: 211:1.

% ‘$3391 111% °o"-’8*£i*1, % ‘%“é1°11 151% ‘S;-<‘_1 ’é17‘<1%, %/L1 /‘1Zt‘é1°11/~1
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571 571 015, *1 5101 2»: 7115: 57.1 5 01015 015 0101 010015 52125 5101

55152.: 5155 7156171 018101, 573 51.5 A1555 1171 551 11511101111 3

52:15 03015 0101121 7113615 5501, 0110101 71125 1171 573 as A1 55

7.15015 5515 501815 -51.1 571011 210111, 1:171 573 51.: A1555, 24.0171

M01 0155 615 55 114-; 5201501 01011 1211151. 51.5. A155 7115011 5815 5

13 51.5 A1%.é.°1 0355 53- 5571 711715101 1171 M501 X15 715$ N91 31.2 2

015 515 715 57.125 -0.101.

5 ‘='5*%91 BE 1115- °o**.}g§/11, 5 ‘$13301 1115 31.2 *1-*3./:5, %<‘l A155‘

01701 571 571 015, 51 5/1 2-; 7151 573 5 01015 015 6101 0100101 555

115215 .55 115501 210111, 24.0171 1101 315% 515 55 1171-1 05.215011 :1

011 13415 5.5 11515 711511 5015 .55 115501 1355 5 5571 211715101

1171 115.01 7.15 71035 11.01 51.5 7.4.015 715 715 573250.101.

5 503% .5 015 0010012511, 5 5103011 015 55 A155 .55, 5:1

1150101171 571 571 015, 5 514.1 5 715 5721 5 7.1015 015 6111 01410 5

55 115.015 51.5. 715501 210111, 24.0171 M01 0155 0:015 .55 1111 51215

01 0101 111351. is 715:: 111.501 5015 .55 1151.501 /1155 5 05117-71 71171

5101 $171 M5831 751% 11%‘? Nfl 515 4.101% %%E 33% 7‘—ET72JP—E {$51.

% ‘?:_1“§91 BE 131% °o*’§1£i*1, E ‘%‘=5‘°11 14% 315 /~1%fi ‘N3 “o*‘?.13%,

%<‘l /‘1¢%1°11/‘1 E71 %71 331%, ‘Q ‘%1’91 3% 7‘<11‘r—3 -$73 5?‘ 301$ 013: 3111 01%

~91 %Ei 408-515 315 /~1%fi *§*.§ “o“?1°11 9.l°1’~1, EJE %$"r°11 H1+’:'- ELE /‘Vi

29-8
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°£*.1E1%°11 91311 @0171 M?l :13 /Jfifi H153: *3

sag: /H1501] $615 31015 61% °1*c}94 9.5 *1 4

_E1% 515 74017} N013». 3r__=_ /~]%1__»:94 71447}

“N
E(code sequence set) ""*"xN ‘>11 ‘HQ 315 /~1%1_¢° 71155-3

0% ii Milfi /H]_E’ aMeq_1..y>dV§

aN_,,q _NxN0171/3,

91 "‘§§(matrix) 3, “”=~-~*N%

NXN all; ,q_NxN (1) ' ' ' a1}:/!q_NxN(N_ 1)]
J: k

a Z a

Mtq_NxN I: Nraeq _ ?l

k(= 0,1,2,---,N

**N‘”eMH@%@mmmg;4a@q.

%“rET°11 31:: —-——

10200501 14306

33 (row)

=%”‘Umm Ma: @a¢m

‘“7—”°d ii A1%¢ A11

Nseq_M£E §1]_;J.3}_

‘l1E1°1‘1‘r.
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NS
€251 £5 /~1?l—":91 711-7:71’ 94-” 9.‘ 315 /~1%¢ $115

:2; »m::1u1[s1o11. 3 @501 $32 4 9,1: am %%a: 2's1n1u12

31.5, PN 31.5, CAZAC ii %£i*1, %—¢_1 /<1¢%%1°11*1 $71 %71 2%, Q %”91,

21122 #24 %e1 21-12: 4%% 4 215 3.91:1. 21 as %-$2: M21 7.401%

%%E as Mil: A1155 %—x1::»1 u1°okz:1 ‘M011 21611 wag =.> em. CAZAC 31.:

94 78% /37] M% NED} % 7<1°.3—’F % 71% 31-3 :'.:—’F-‘El Z301 B1%"i1311?1.

H

2 u1—2~ NW-M 71194 312 4%: 71¢; ass :2 mac A115 ”**—"""’

°11 411315 11' 315 *1%_":°11 ‘H314 Z1’ is /Jfli‘-§ :IL"331"f: *6‘-Eyéfelements)

%»<»11x1 (M—N) 71121 Aawa-~% z1171a1oc1 22 2401 N on 31.: 4am 711471

Nw-M <21 as 4%: x11:=: “NW-~""% *M1§z1D1[S1o2].

ac} ;L:'<11Z1°_1 011$/H, 5;: 74017} N=1024c.>_1 CAZAC 31.5 Mace] 31.2

71143 §1Xo161% °.=lo11% *ét§61“d E1%PJr 23:1. CAZAC 31.5% *£*3I'51E %E1'E1%£

E/K1 ‘3H§£751?_1 33% 51%-°~1 4“—3—1*—1 1°11 94611 £334. 71%61E1.
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A7m(n+1)
M

2

J, whenM is oddexp [ 1'
A7271

expfil A/I
where n = 0,1,2,---,11/I-1

amdex[A) (n) :

J, when M is even

0471/‘1, /1% M31

z'ndex(A)(:0,1,2,---,N

51% ° “1?l"31.

N=1°24 <3 CAZAC as I~]fl¢9] :5 7114.3 :n;r%s}71 £.>4z‘s}o:1

2103-’? % N011 71% 710% 4:? M=1°31 OJ CAZAC 3.; 43¢ A1]

61- A1—I
1% °1%31°C1 ‘W3 235}.

.E.E

Nseq _M :l030
M(=1°31)o1 £40122 01 any mm,

°1 %% /~1%.’—“—% "§"é3}E 7*1Eseed) ?JC°1 $1.131. M01 _+_-T-Q 73*?-

A=1’2>"':M"1 o1 2:401 4%: 04:11:71 °=1=‘"=M‘2 21

E

10200501 14306

.NE‘31€*

“Aim _,.,xM

M—17H91 fig

M35271 *M% 4 2114. 041% %?i;, M=1°2491 73-°r 1024/2:512 ynq 315 4%
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0] Z‘-‘F91 7é2%°11 BUSH ’}}EH7—‘%2§ 51 $5}.

417121 111111011 9411 *3/‘JE NW-M7191 ii 2«1%¢ 71¢; 21-

.9: A11: “”*~-W‘ on é:«s1—:— 71 as A1%.»:o11 118101 21 3.2 A1 *2

’‘3v'f':%‘(e1ements) %-°117‘1 (M-N) 71191 "6]v‘i'“‘.=i‘% 311715104 3-5 79.0] N011 315 *1

aMq_MXN _Q_am 71171 Nsew :1 as 21%: 111:

M=1°31 “L1 CAZAC 31.5 »x1%¢ A115 "”=~-W’-3 is z4_o1.

“N
a: 111: =~-1””: $246171 213101, 1171 21.2 21%.»: A11: “"=~-~*”=::- ca 04

111: "=N»---1M-121 M‘N71—°1 41-3% 211716115, :1 731-1211 is Mac 111::

“”=~-1*" 71 12141 $1.

M21 11% 7.3231101} 210111, Nam 3711 214% 31.2 »«1%1_:91 714:; %

711152 45 21211 as 201 N21 is Mfléi 1~1;:_1§1% 111 $2» /:,1Ia~3711

(correlation) 241% 111121 4: 215% 61% Mai: 416161: ado] u111z1z's1u1.

CAZAC 51291 73% 1*/12.1% N 1111 —:1 2103.? 53- N on 71% 71v11:— 51: :1% 111

71201 ~:—% ¢1a_1s:1711 213% 1121?; 4 s:1%o1 »\1§.~a11o14a% 128101 e1%:=1 21:1.

N=1°24 E 4E/‘é1‘J 2: mac 1115 “”»~~~*“ :11 A171? 1121 42% a 1::

E8011 14% °é/E/‘1<=fl91 €31 aM~-"WE BIEHSH 3.1%, 7311-91 75‘-‘?- ‘W3 71%?‘ 32%
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ii *]%‘’‘i\—%_ 0,1,---,N/2—1(N=1024)_o4 flflég 7;? N12 (512) 7119; ii

*l%¢% £71] 5131 $1194 739- *3/‘é 71%‘? 5% 312 Mfléi

0,1,2,---,M—2(M=1o31)94 flflég 3&5 M——l(1030) 71194 ii Mai; Q

711 E11}.

132%, E ‘%%91 B1%"é1?‘€} ‘Q *2/~1°11°11 91311 *§*.§$l E15 14%.": 11115.

[J
G

~»~-~><~ on ears 22 A123: “”»~»~*” on cw wax] NW“ (1029) 71 2.2 »«1

k
k=1 2 N -1

flfié aN""-""‘N( ’ 3 3 “L” )94 ’e}§ ’2>”';‘r(cross-correlation) %"5‘~%

_n=_»qz';L _‘E“E°1q'. 23% 7401 %’=aH71—i—§°fl Era} N(:‘°24) 94 CAZAC 34.5 24%.’;

a El
”~~%~*” %: zaxafa za::+a»«1, /4%.’: “Mm-~*” on 611?} M21 NM” (1511) 711

as»1a¢—:+ ..q_~>w ("‘1=2"">N=ee—N‘Dm ’E}§*E}J7£r 213% Ema 1EE"‘;°1“/‘r. E

221 53% amen 223., $294 a ‘gram u1%>4@ ca »g»~1«41on mm A3139. 5.:

/Jfléfil “$3 *c}?~l —‘-E74101 E1 %%% 3'-%‘*’~l’l‘€ -’u‘- 211:}.

54: % vgrsou 14% °4<:_IA1o11<>_1 N=1024<2g ma, % guaon wr% A1u=a¢

“N
«~-~*~r+ %‘—EH71%°11 w1% CAZAC zqaa “NMXN 21, 217421 raalon man M

7115?} :T"_E%—91 ’2l'§’z;"3& %"§ CDF(Cumu1atiVe Distribution Function)% E/J55}

E“5°1E1.

E55 N=1°31 94 ¢¢2 *£*3§} %—an71~2on :4; CAZAC 2;: »1%-1:91,
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2- E'=_‘“8°fl are 7401-; 1024: §ca<77u A323 xnm is 2~1%¢ H15 “"’=~—~"“54,

747421 73%] uusu M 7}=o-42% asgm 2:;:»oh:4 2»; cm; _c_»1fs :u=ao1:}.

:22 um Esq AH 241% %-am 7711 *.§E-% zfl7%€z} s__=_ Mil: 4157+ saaw

32 4%: H159] $3 »:;:»;+;s9_r E—*é°l H94 ++x1=a~% 29% 4 saw.

7.<i€?'é} EH4 Q01, % ‘?-ltéfl 71€31 .E~7é!% PN _-TLEL} 8}~\:}U}E _-35$ Ag

/‘3»\1<>11E 31% 7}%2‘s}I:}. PN 51.591 7é—?—E 3.54:1 :42: a1]7<]fiEJ wag/:<_171

(modular shift register generator)°1] 9131} *3"5‘F4EEi], -7-/‘éflfi E1]7~]£:Ei9J 7}]

4% N013} as 73%, 2"—1.°4 74°13 Q5 as may} nsaovlz »3»a=a 3:2 A1

awn "1"~°€ :16}? Hgraaaa 2"m 7.401% z%E 3.15 mac; a%—242: xyxgza

fir. wrew, % %E=594 71%>11 —‘-%?8% PN 32°11 753,—§-8]-Q1 a11x1z:::1.<;1 7H—’F§ NP_

u} -3- ma? M 7H‘?l‘T::x"—9-E :24 2“s>4 am»; >72‘? 22 24%.

as »«1%1.z:94 7.401% 2%: aezaaoq 23°11 um »\+%swa=1 an. own, 4971 M%

éxéér “H0115 ’2F£r5&74l 5 % 3lE‘13H*i ’dE—‘1‘?‘?H°l= 5&5}.

3}E‘rU}E :T’_E—°4 7é’%°1P:- :T'_E /\1%—’:94 74°l‘¥l%9l 315 Nilé 7H-’F7} 3}

LFQ 315 14%.’: /H1E% -T‘*5‘§}E7r. 1311/}, 041% %°i, N91 €013 %%E ii *1

flfiffl 7H-’F7} NEE} § M 711%? £255} 75'-‘?-, —?-*3. M91 7.401% %%E M 7H9} 315

1~1%¢% *§"5‘3}°=1 7-} 315 Nflfigl 94% *c'.‘v‘i-—% >fl]7i3}°=1 IL 7,—_l°1% N 7H§ Z-.73

3}r‘:— ‘=J“é%v 01%‘? -’F 21?}.
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“N
3.2 new N=1°24 04 as. Mac me *~-"’‘’”’ e N24 is awe

Qiii 51%: %/:1 /‘1:‘;%°117~1 $171 %/5.1 *1¢‘é1°11’~1 93151? 3331i 3110151 i131

301 E€1‘3§% BEE fi1‘3=_1%-I {ii %-91 %EE ’:=1‘?=1% ‘F 93.51. E6 3% 1373- % ‘%-1

“$1011 51% {ii 751% “(PE 3% 361% %>"191 “1%’i15& % <‘=l’~1°'11% ’}=i%1?'3171 91?} E

‘¥=1__9.§./K1, ¥_— ‘QFQQ1 71%Z‘1 -157F801 OFDM(Orthogona1 Frequency Division

Multiplexing) BEE 0FDMA(Orthogona1 Frequency Division Multiple Access) 71?}

$15. %*3 A]./25.3101] ’fl%%1 o1lo1r:1. lE6% es-437191 %% '—TL"3E°1_TJ., 574% E6011

511%-Q5 -’F/L171—°«1 723% :r"‘3E°1"~‘r.

_‘.=.6.—2_- 7',;},%?‘>‘1-‘E"1;, EE1153, E11°1E1(traffic da’ca)91 X1101 1‘—11°1E1(contro1 dat

a)71 ‘3/‘1(61)°11 91311 ‘3’Z§(mu1tip1€XiI1g)§1°1 ‘?§§%‘31. /3171 E3119 3101515 -43‘-

’:_1§°11*1 —’1:’I‘_1%_°_§. 211%"31'E "1”1fi9Jr 3173 -"&73‘1_%1_ 51101510131, "E171 X1101 E1101

51% "E171 €§—’l‘l§ '3-3 *’F’\‘l§°1 -‘E1.%131711 %’¢_1% 433% ‘F 315% 211015171 $1311

)f:1C\>:131"E fi1°1E1% 91‘31"fl'131. ’?}71§‘l' 5191' E'-?: E- ‘£“é1—91 71331 %’é1°11 “1'31'/*1

”‘§’‘c1$1. 315 "1i1¢E 71101 5110115191 °4%3§/‘1 "F’§_1§°11/*1—91 3371 %71(initial

synchronization) 321%, ‘Q ‘%*i11 BEE 211% —%7‘E191 %Ei ’»‘=1‘?=1% ‘F 9151. ‘E171

:72 A1145} *.:1%‘54e $1/'11-E 55:1 Alcééloil tea} gag 4 silt}. 011% L501,

IEEE 802.16 3’.z1E11°—‘1 1'?-/E1 73-’—‘? }\1£EEé1(wideband wireless access system)°11/~1 /87]

:12 7*1%1.fiE E °é1§‘°1"1 51%? 41391 3515113 ’§1’%1% ‘F 919.131, 131% °_1'E11‘/1

/~1fiE,1;1(MIMO system)°1 751%% 739-415 U1E°é1%(midamble)91 $3533 ’,§“,’§§1-E Z1
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E 71%5113‘r.

EEF51 t11°1E1 2% 11101 E10151? £?J?'51E 9:13. 1311011515 i11‘é :T'.‘%.1 E?

(62)°11 91?} i11L§. 31% 3133-% 71731151. i11‘é E'.‘"z1(channe1 coding)% 4.‘-*§l~’%‘~°11*1

25%-51% <*l§°11 711% 3Jr7‘s‘°11*1 °11€171 ‘%*§§‘Jl% 7é‘—‘?- -T-<‘l§°117~1 °11E1% 131$?

—’F 9,133.3 31131151 H1E%(parity bits)% %7131E 317‘33§*1, °a1‘%‘l'7519—§ §%$-

/E1_(conVolution) i"/O1, E1E’_(turbo) firs‘, LDPC(Low Density Parity Check) _-3%‘

%-91 '%H°1 °1%% —’F 9.1:}.

@171 i11%='_‘- £990‘ E=‘§~(62)°11 -91611 211% 3113551. 111101515 11174? ha}. E~‘,=?:r

(63)°11 91611 QPSK BEE 16QAM %91 %.1a1%°11 E131 9% H1153 F+1é% 71% r1X1‘*’:=;1

‘?1;ZE$1_E1. 4‘;-E D1133 P17§:%- 71711 t11°1E1 /§1%§.-% *1Ei11E=i 13.7: E§~(74)°11 91811

*1H7'<11E£ -‘a§_fl°1 OFDM 52% OFDMA A1¢v.*J91 7% A11-17Ha°1°11 “Him. 3?, IFFT '94;

I11 E%(65)o11 91611 IFFT tH;§_1fl<>1 A173 °39‘a91 <‘_1§§ I2-‘I;§_1$4_T:1. IFFT E32151 :11

om zggg %E1(66)°11 91% %E1%1 311é% 71i1 DAC E_=Er(67)°11*1 013:: 413:

E tB_@r=E~1_ 3‘— RF _‘?_§(68)°11 91211 RF flii tE3E‘rE1°1 ‘:11-:11'«1(69)% %?‘s11 $é_1%£

E %i%—*:1D1. Awéfls EE %—?r°11 H1v11*1—:—(°41% —§<>1, CAZAC 9.5% 73%) %?§

ii /\1%_::% 511%; 31%‘ P1230111 41% U11% ?1721% *21‘E‘1‘6131 $171 *11-121113 ‘$132

E~‘:r(64)°11 91311 *1Jii11‘a°11 U11‘§E1°1 IL 51% t11°1E1 i131 393% 7121 31%-61%

2&5 71%51E1. E791 w*—«‘l71°11/HE E691 —’§*L171<>11/<1-‘Q t11°1E1 i1fl P17é91 Q71

7§:—‘:— 71711 1111011513 %—%181°E1 %1%Z19_§ 531%? c11°1E191 21101 t11°1E1% §1%61711

ED}.
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N—a71(N—size)% %% FFT 191;fa1011 911:1 OFDM *g‘%% 31.21311?-1;, OFDM 7~1::E21

°11/~1.—‘:- 11111-E 7'<1E1-°/1 DFT(Discrete Fourier Transform) :F"?'E’1_% -‘?—1?‘511 FFT 371% 81

1191 OFDM *u1%i 61011 291 1£%2i/11 -"11/*é1‘z1r1. N=1O2491 FFT 371% €15 OFDM

/>1%011/~1 417191 <§¢=_‘»\1011011/11 /11%1‘.:1 CAZAC *1 :5 % 512 71171 €:—711%E1. 5

%%‘91 01351711151 ‘Q ¢_1*1011011 111-11 51.5 74%.): x11E% $151811.-1;, 4% 71%‘-61 31

E »\1%_*.91 711$E % 1030 71171 51131, 121§*o11:—_1 15-/13_1.=. N91 5171011 13131 41113111

31 °1’2}91 %*é:£;’._- w9r7<11‘;1 4? 2111.

E6 ‘34 57011 E71114 %»’F/L171 -?3&—‘:- E ‘£1891 71331 %73011 1111211 01011%

%71 $11111 114011011 5-7111 zdggfl, ¢*fl%o11/1154 2:271 %71 321%, 1% %**%1 52%

711%; $1391 435: 31: 711-?1¢% %j%3171 9181011 111101131 71E‘161% 1%1‘?.fl% -3-/‘<1

—“:1_ 1=1°o11‘:1 111113011 91811 01—?—01>§ —’F 9J%% 1’z1%171011711 7115111 111210111. % @113

011 111% 9.5 711%.»: .155 35 211%: El: 01%%/.11 £%§1 ‘?:1711°J 3GPP BEE

3GPP2011 911221 CDMA $5 OFDMA 71111 —‘?—/3 °1%%/L1 *1:E,10111 9101_1=1§_(wibro)11

91011='—11z:(wimax)011 91131 $11 ?lE11Jfl 7115:1111 %011*1E 0?/L12:-011*1 811% /«1¢%‘011*1

3-TLHE E10123 11101E1 711115101 ¢*J-32$ 7fl%31E 1='o1é‘2i 01%—% 4

9.11:1.

-111- 13=}11a% E 130391 7311 13-! £474 %7e1% 131011171 $15 1=.'.fl$1011*1 111%

573% 0s1E11i ?711§1% -“F s:1%€: %1<§71011711 71E5%1D1. 1117111, 117191 $111101

*.4_1§% 3% 15.011711 71111313; 311’i151°1/HE 011431 011/111-1111 Z12; 1a1fl01

0101111. % ‘£11121 7.991% %01*é?%‘$191 113131 8141011 91611 €7=3H01011‘s131_,

29-17
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25 rgugq %7}24 1:324 q1o1]2q21 3% -‘—H;7s'% % =£Us'94 ‘£94011 §_?J%E‘r.

[‘%‘594 §.3'—H

E- ‘f‘a_‘“§°l1 WEE %/kl /‘1¢‘é}°1V~1 01% 7}%$} ‘£33 7.401% %%E ii

£:—°«1 7H-T--E %7P\171‘?“;*1E "o“?—}3£r7—‘11 %*‘3% ltfli firllfé 3? 2101 °l% §

%FH/‘IQ -’F 91% E447} 215}.
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-‘-5.-31"§:r“%l-‘?—])

[7§‘7'%J' 1)

%’:l /~1£=Eé‘.94 —’§<‘l%~°i1*1 2137] %71 39.13.", Q ‘#54 3-! ifié -7}‘-7% % 31°15.

°1h 3%} °1%% %7i1.°_i 577%! E15 143323 ’&7} %/L‘ /~l¢Eé}°1V~1 BL-TLEIE %

EH3 P110113 7'<1E1?'5}°4 4/“léfii Z‘i-'8-3}-E /iii ’5i-’a‘- “o‘R'..5°11 9.10114,

“$71 5773 3'15 7*]%fi—‘:—, 74°17} M01 35% 3}E :15 A329 ‘g'_T_'E]%°1] 9]"

én wag as A1:-1: HLE_°11 ass}: :73 is wise: ‘S-5’.-%(e1ements) % <4

€17} 7<117%E1°1 ’e}71 MED} 3% X}fi$ N91 ii 7é°1% %%E 35% E-783$ 6}

/Hi 6% “J‘?.3.

[7'§'?"J 2)

7<1]1?':‘}°1] 5:103/H,

6&7] 57%? E15 /~]i4¢E iI_E1°3:‘% E5 34923? {£3119} 33EH§ E1]0]Ei iii]

5101 7345-515 33% 5782i 3}E {ii 761% %“‘Q..

["§'7“"c} 3]

79]1§}°fl 9\l°%/H,

"$71 ELSE CAZAC(Constant Amplitude Zero Auto-Correlation) 3.15 Zig-

ET’8‘_°_i SHE (‘ii 751%: “c}‘?..a3.

[’§:IL'3c} 4]

2111*3J°11 ‘R101/H,
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exp [i ], when M is odd
aindex[/1) (H) ___

A 2

exp 1' 7m J, whenM is evenM

where n : 0,1,2,---,M -1

(cam, As

*'"“’ex(A)(=°=1=2="'=N«ea W1) A %g%i+—E2§ 7g~:=m% true; <2_1=:1

fié -91U1‘E}.)?l 723% —‘—E—.’2!.<lE TE /Hi P51?

1 54%, *9 ".%’fl.‘ 3-2 211% $13 % ’S!°%E 0%: 3}
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‘Jr °1’2}—% 3319.: 6}°“1 -’T-’:l%_°—i €133 315$‘-?'3}71 -‘»’4‘<'3}°“1, E73 ii Nfifi-E

'87] 50-11 1~1Z:‘%‘:‘.°11/‘1 BL-‘FEE %EHE t1I°1Ei >‘<%E1?‘5}E -’F‘3FJr, E%1°1Ei 54613 *2}

71 523 515 *1%1¢%.- 1.1%‘-6}? -1‘-?l% ¥.'538}E —’§-él %}>‘<1°1] 9.101/H,

*é}71 éxé E15. /\1%¢E, 74°17} M01 EEE %}E E5 *£/‘J ‘?=l1a1%°fl 94

8}} *§*é$l E15 Mflfi H1E°fl $8}E 5773 ii /\1%i:9J *3-13% % ‘§*‘i—7} HM

5401 “$71 M15} 31% 7<}C51¢ N91 315 7.401% %%E % E-732: '<'5}E -“E-411

“J21.

Pé-?‘"%} 8)

X%17?'£}°11 9.10%/11,

’E}71 5-13 515 1~1%¢E £E1°.§€.»~ BEE §Jr°aE— flifl ?’§EHE 310151 5&3

54% 33% 137212: 6}E €11 ’é}/‘<1.

(7§?§} 9)

xfl77‘%°11 2101/H,

/‘O1-7] :T7_EE CAZAC E7_E_?_1_ Z-1% %7gJ_°_E €3]——‘,:- 55-/}_1_ 3.P;‘<]_

E BEE 3}‘3}“]"3}(Hardamard) 31503 31% 27512: 3}:
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[7§‘TfLf$c} 111

2119?‘5J°11 9.101/4 ,

/37] :15 *3/23‘ %?.T—'fl%%,

A 1

exp{i j, whenM is odd
a1'nd2x[A) (n) ___

A 2

exp[1' 7m J, whenM is evenM

where n = 0,1,2,---,M -1

<o%7w, A5 Mm Hi ya 2}<3_¢%o1m_,

’"dw‘(A)(=°»1»2="'>Nm M4) E cm A 2 9.%2}e2: 7§§§R% EH94 «M

fig 91‘='1§‘.)?l 5i% E77333 SP5 -7:-.‘-él ‘EH1.

(7%-'r“‘5c} 12)

Xfl9"E}°i1 9.101/‘1.

“$71 M% '37] NED} % /"<}‘{i$ % 7P2} 31% £:v’F?l 33% E732: ski -13“-

/}l 755?].

P'§:r‘i& 13)

%<‘l /~1£%‘°1l?~1 37] %71 315‘.-'37. Q 3-! 7'<H‘é 3-73 7’? 11°15 °1h 3}

1% °1’E}91 %Ei /‘}%flE ELE /‘1%:E°fl 9.1015,

74017} M01 1315-; '5}‘—:- ii /%”3 %b‘lr’i1%°1] 94311 "§"3$l E15 *T%:’: H1
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E°11 261-: ii *1%./:54 *é%_‘—-:7 % ‘$41?-71 x1171E1°1 /5171 MEE1 113- 21%? N

91 ii 74.01% a%% 33% —‘i~Xo12§ 51% ii *1%1_¢.

[7'é'?%J 14)

:<11136o1o11 91101411,

@171 5.5% CAZAC 31.5 23% S-7512: 61% EE 14%:

P‘:-1~?='z} 15)

:+1114t‘:,1°11 910174,

/2171 M3 /2171 NEE1 —i'~ 21°34 %- 71%} 31% ¢¢<d a1—‘—.3: Saga 51%

5 Alflé.

P§?%J 16)

134.1 *1¢Eé1°11*1 E71 %71 21%, 211 '%1*%1 3-! i11%=: $23 %- 14015 01:

L1 01%-‘fl %EE /1335 31.5 »\1%_*_ /111E011 9,l°1*1,

7.4.0171 M01 515% 61% 3.3 213% %_13'_a1%-011 91611 *1§*é$1_ ii A1%1.¢

E011 -5.‘-31% Z1 315 ’~1iJ¢91 *é-E% %- ‘Q-‘?-71 11171301 '37} M391 31% Z1fi$

N94 315 Z——l°1% %%-‘E 53% ~§“7e1£§ 51-5 315 »1i1:‘:%i 0130173 ii 14%.’:

/HIE.

[73-'rL"%} 17]

21116"E}°11 Sil°1’~1,

‘J71 315% CAZAC 315 33% l—Er’8£§ 61% ii Nfifi /HIE.
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K7§?'iJ 18]

5<1117%°11 S’sl°1"1.

“E171 Mi“ “B171 NEE} €‘ X1’?-“F % 71751’ 31% 3:14:91 33% % RE 81% 3’.

E 14%.’: /11115..

[5§?“J' 19]

%’:l ’*1¢Eé1°117‘1 27371 %71 Q5, Q ‘?’:‘'’511 3% 311% -71‘-7§ % 31°15 °1h 51

‘/1 °1’%91 %-E3 /31%-51% EE "1%—’i(code sequence) "§"§ 331% °11 9,101/H,

315 %"‘F='r°11 H1E- 25 *3/11 %*1fl%°11 91811 £10171 M?l ii /\1%1_¢ A115

:23 *§*é31% E1711; 3-!

6171 BE Mil: x11:s_o11 $615 141015 61L1 0122191 31.5 /\1%1_¢~°1 is 74

*101% 1:171 7—_1°1 M3131’ *—1% 21°34 N01 35% :J381E r,3r711§ £?'é1'61E :12

%¢ /‘M1 *%1‘=.‘.3.

Pd-?“%1 20)

*1 19211011 ‘%l°1*1 ,

@171 31.5 *1%¢91 @013 2223615 e1211—:—, 21 3.2 2q%¢o11x1 (M—N) 7}]

15% *é-E-% 7*1171‘}‘}P—i’5*1 01%’-°17<1E 31% %7e12§ 51% E15 21%.’: *‘JM§ “$13.
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5-5 '84!‘ %f3’.El%°H 2131! Q°l M9.‘
35 MEL’: NIE '29!

Mat} 61% KH>_*¢N0fi Clfiroi 2: is
/\li42onA1‘ (M—N)7H2I @£=:‘% 7ii7i6.r°1 3102

ZEQOI NE :5 A132 A115 /3|/,g

sequence 0

,”T\\I
I

.—""\\
I \

,”l\

.-

-1-——+——_=r——-\-—\
\

10200501 14306
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sequence 0

/

/ L__1__J__J
I

x}

— $1/\_l°{J (N=1024)
—— 2‘-awe N=1024

0.1 0.2 0.3 0.4 0.5 016 0.7 0.8 0.9
’$*3'._J='.£7iZk
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—— -zeaarns (N=1031) I
—— gmoa N=1024

’.¥{~’_’3d71l 5!
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11/563,909 11/28/2006 Seung Hee Han 2101-3280

CONFIRMATION NO. 1721

35884

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

LOS ANGELES, CA90017

Title: METHOD AND APPARATUS FOR GENERATING AND TRANSMITTING CODE SEQUENCE IN A
WIRELESS COMMUNICATION SYSTEM

Publication No. US-2007-0177682-A1
Publication Date: 08/02/2007

NOTICE OF PUBLICATION OF APPLICATION

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

The publication may be accessed through the USPTO's publically available Searchable Databases
via the Internet at www.uspto.gov. The direct link to access the publication is currently

http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the

publication to applicant. A copy of the publication may be obtained from the Office upon payment

of the appropriate fee set forth in 37 CFR 1.19(a)(1). Orders for copies of patent application
publications are handled by the USPTO‘s Office of Public Records. The Office of Public Records

can be reached by telephone at (703) 308-9726 or (800) 972-6382, by facsimile at (703) 305-8759,
by mail addressed to the United States Patent and Trademark Office, Office of Public Records,
Alexandria, VA 22313-1450 or via the Internet.

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

and the dates of receipt of correspondence filed in the Office, may also be accessed via the

Internet through the Patent Electronic Business Center at www.uspto.gov using the public side of
the Patent Application Information and Retrieval (PAIR) system. The direct link to access this

status information is currently http://pair.uspto.gov/. Prior to publication, such status information is

confidential and may only be obtained by applicant using the private side of PAIR.

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

Pre-Grant Publication Division, 703-605-4283
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I T E UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE

Q, United States Patent and Trademark Office2/ Add1e:s.COl\fl\HSEI VINTR FUR PAIIIHNIIISF0 Bu): I4
Alexandria. ‘I/Irgirja 2231:»-1450\\'ww.u:pto gov

APPLICATION NUMBER F'L'N§A‘°T’E37I(°I GRP ART UNIT FIL FEE REC‘D ATTY.DOCKET.NO ToT CLAIMS IND CLAIMS

11/563,909 11/28/2006 2611 1280 2101-3280 23 3

CONFIRMATION NO. 1721

35884 UPDATED FILING RECEIPT

LEE, HONG, DEGERMAN, KANG & SCHMADEKA
801 S. FIGUEROA STREET
12TH FLOOR

LOS ANGELES, CA90017

Date Mailed: 03/23/2007

Receipt is acknowledged of this regular Patent Application. It will be considered in its order and you will be
notified as to the results of the examination. Be sure to provide the U.S. APPLICATION NUMBER, FILING
DATE, NAME OF APPLICANT, and TITLE OF INVENTION when inquiring about this application. 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 mail to the Commissioner tor Patents
P.O. Box 1450 Alexandria Va 22313-1450. 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 (if appropriate).

Applicant(s)
Seung Hee Han, Seoul, KOREA, REPUBLIC OF;
Min Seok Noh, Seoul, KOREA, REPUBLIC OF;

Yeon Hyeon Kwon, Suwon-si, KOREA, REPUBLIC

Hwa Park, Anyang—si, KOREA, REPUBLIC
Woo Lee, Anyang—si, KOREA, REPUBLIC

going Cheol Kim, Uiwang-si, KOREA, REPUBLIC
Assignment For Published Patent Application

LG Electronics Inc.

Power of Attorney: The patent practitioners associated with Customer NumberJ

Domestic Priority data as claimed by applicant

Foreign Applications

REPUBLIC OF KOREA 10-2005-0114306 11/28/2005
REPUBLIC OF KOREA 10—2006—0062467 07/04/2006
REPUBLIC OF KOREA 10-2006-0064091 07/07/2006

If Required, Foreign Filing License Granted: 01/12/2007

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, is
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US11/563,909

Projected Publication Date: 07/05/2007

Non-Publication Request: No

Early Publication Request: No

Title

METHOD AND APPARATUS FOR GENERATING AND TRANSMITTING CODE
SEQUENCE IN A WIRELESS COMMUNICATION SYSTEM

Preliminary Class

375

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

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

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

LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN
FILING LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all
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applications where the conditions for issuance of a license have been met, regardless of whether or not a
license may be required as set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in
37 CFR 5.15(a) unless an earlier license has been issued under 37 CFR 5.15(b). The license is subject to
revocation upon written notification. The date indicated is the effective date of the license, unless an earlier
license of similar scope has been granted under 37 CFR 5.13 or 5.14.

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

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the
subject matter as imposed by any Government contract or the provisions of existing laws relating to
espionage and the national security or the export of technical data. Licensees should apprise themselves of
current regulations especially with respect to certain countries, of other agencies, particularly the Office of
Defense Trade Controls, Department of State (with respect to Arms, Munitions and Implements of War (22
CFR 121-128)); the Bureau of Industry and Security, Department of Commerce (15 CFR parts 730-774); the
Office of Foreign AssetsContro|, 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 "|F 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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UNITED STATES PATENT AND 'Ii2ADeMARK OFFICE
UNVITED STATES DEPAJITRIENT OF COMIHEIICE
United Stutrszl Prltunt und Trademark Office
Aild.n:n:CDMMIEBIClNEfl FDR PATENTSED. Bait 1 MD

Alnxmldxill. Virginia 7.1113-H50wwvculplulgtzv

11/563,909 11/28/2006 Seung Hee Han 2101-3280

CONFIRMATION N0. 1721

35884 FORMALITIES
LEE, HONG, DEGERMAN, KANG & SCHMADEKA LETTER
801 S. FIGUEROA STREET
12TH FLOOR

LOS ANGELES, CA 90017

Date Mailed: 0111 5/2007

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER 37 CFR1.53(b)

Filing Date Granted

Items Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all

required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by
filing a petition accompanied by the extension fee under the provisions of 37 CFR ‘l.136( ).

a The oath or declaration is missing. A properly signed path or declaration in compliance with 37 CFR 1.63,
identifying the application by the above Application Number and Filing Date, is required.
Note: if a petition under 37 CFR 1.47 is being filed, an oath or declaration in compliance with 37 CFR 1.63
signed by all available joint inventors, or ifno in ventoris available by a party with sufficient proprietary
interest‘, is required.

The applicant needs to satisfy supplemental fees problems indicated below.

The required item(s) identified below must be timely submitted to avoid abandonment:

a 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 ‘l.16(f) of $130 for a non-small entity. must be submitted with the missing items
identified in this letter.

5UMMARY_OF FEES DUE:

Total additional feels) required for this application is $130 fora non—smal| entity

I $130 Surcharge. /gf/{J-/fly! //77,45/¢_»

Replies should be mailed to: Mail Stop Missing Parts
DOCKETED

LHDK&
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Commissioner for Patents

P.O. Box 1450

Aiexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS—Web.
hfigsfl/sgortal_uspto.gowauthenticatemuthenticateUse[LocalEF'F.htmi

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or

visit our website at httgz//vwvw.usgto.goviebc. T

1j’y_0u are not using EFS- Web to submityour reply, you must include (I copy ofthis notice.

T71 in A/5/l~i/'

Office of Initial PatentExon1i11atior1 (571) 272-4000, or 1-800-PTO-9199, or 1-800-972-6382
PART 1 - ATTORNEY/APPLICANT COPY
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PATENT ruse.)
A'iTORNE‘r"S DOCKETNo. 

DECLARATION
and POWER OF ATTORNEY

El ORIGINAL
El CONTINUATION-IN-PART
El DIVISIONAL

A5 at below named Inventor. I declare that the lnionnation given herein is trua.lhat1 believe that i am the original, tire: and note lnuentor(iioniy one name is listed as 1 below)
or an original. iirst and Joint inventor (Ii plural names are listed below) or the suhieet matter which is claimed and for which a patent is sought on the invention entitled:

METHOD AND APPARATUS FOR GENERATING AND TRANSMITTING CODE SEQUENCE IN A
WIRELESS COMMWCATION SYSTEM

the specification of which is attached hereto unless the following box is checked:
El was filed on as United States Application Number or PCT international Appicetlon Number and was amended on

My residence. post oifice address and citizenship are as stated below next to my name.
I acknowledge my duty to dieolose iniorrnation which is material to the eiramioaiil:-n of this appircatinn in accordance with ‘Title 37. Code of Federal Regulations 5 'i.5a(o).
I hereby state that I have reviewed and understand the contents of the above idanttiied specification. including tho claims. as amended by any amendment reierred to above.
I hereby claim ioroiun priority benefits under Title 35, United States Code, 5 -119 DR Essie) of any ioreign appitooiionis) for patent or lnuenIor's oeriiiloeia. or 3EE(a) of any
PCT Irtlermtional application which designated at least one country other than the United States oiftmerica. Hated below and have also Identified below any iorelgn
application for patent or inveniofis certificate, orany PCT inlamaiional application having a filing date before thatoi the application on which priority is claimed:

PRIOR FOREIGN APPLICATIONS}
DATE OF FIUNG PRIORITY CLAIMED UNDER

COUNTRY APPLICATION NUMBER Morlih Day Year 35 U.5.C. 115

HR 10-2tiD5-0114305 November 25, ZDEIE
KR 10-2003-0054981 July D7. ZIJEIB
KR 10-2DIJB-0052457 July 04. ZIJIJB

thereby claim the benefit I.inderTitle 35. United States Code. 5120 oieny United States app1Ii::a1ion(s) listed below and. ilisnfares the suhieet rnatterofeaoh of the claims oi
this Bppiitratlnn is not disclosed In the prIurUniied States appliiatibn In the rnennerprwided by the tire! paragraph of Title 35. United States Code 5 112, I acknowledge the
duty to disclose material Information as defined tn‘l”rtlea7. Code of Federal Regulations. § 1.56ia) which oooun-ed between the filing data oi the prior application and the
nationai or PCT iniemational filing date oithis application.

(Application Serial No.) (Filing Date) (Status)
POWER OF ATTORNEY: As a named inventor, thereby appoint the following aiiorneyfsl anctrbi-Agonrfsj to prosecute this appficaifon and iranmci all business in the Patentand Trademark Oiiice connected iirerewiiii.

Attorneys associated with Customer No. 035354

Direct All JONATHAN Y. KANE-. ESCI. DIRECTTELEPHDNE CALLS Ti]:
conespondenco to: LEE, HUNG. DEGERMAN. KANE I: Sci-IMADEKA, P.C. JONATHAN V. HANG

At the address associated with Customer No. tl35i!iitt 211-623-2221
{Please Prlrili
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Name or Inventor Rasldenua: STATE or COUNTRY

Seoul

Seung I-Iee HAN

M'r='""9 Mm!‘ cmzensl-up

42-35, Yeokchon 1-dong, Eunpyeong-gu, Seoul Korea

Name of lnvanlur STATE *3” COUNTRY

Min Seek NOH “W93

Mailing Address C'7'ZEN5H'F'

211, Second floor, Mixaegio O:EficeTe1, Guro 3(sam)-dong, GuIo— Km,
gu, Seoul

Name af1n,,Emu,- Rasldencfiz STATE or COUNTRY

Suwon-si, Gyeonggi-do

Yeon Hyeon KTWON

M3"'"9 AWE55 CITIZENSHIP ‘
402, Smile village, 1D3—G, Yu1jeo11—dong, Jangan-gu, Suwon- ma 3
si, Gyeonggi-do

“mm m lnvamur Rasldanca: STATE or COUNTRY

Hyun HWE _A_nyang.gi, Gyeonggi- “'93
do

Malling Andrus

1133, Shinan Metro Kahn, 1115, Bisau-dong, Donga11—gu, Anyang—-
si, Gyeonggi—do

Name gf mvgngnr Rsidence: STATE ur COUNTRY

Hymn WOO LEE Anyang-si, Gyeonggi—
do

Mailing Address CITIZENSHIP

204, N60 Village, 1103-3, Hogye-dong, Dongan—gu, Anyaug- Korea
si, Gyeonggi-do

Name Of [nvemur RB5lGEflCB! _ STATE OF COUNTRY

D0133 (31301 KIM Uiwang-si, Gyeonggi— "“"*“
do

MnlIIngAddm5s CITIZENSHIP f

401, Daemyung Sweet Village, 763, Naeson-dong, Uiwang- Kg.-55 _
si, Gyeonggi-d0 '

I furlhar declare 3191 all slalernenls made hamin of my awn knuwledga are we and Ina: all statements made an Information and beier are believed to be irua: and funherfltal
these statements wars made Min the knowledgu Ihakwilfulfalsa slalamanls and the Hun so made are punishable by flna orlrnprisnnrnunl. orhnlh. undersacuun 1001 aI'TllJa
15 uflha Unlled Slates Code. and lhat such willful falsa slalamanls may ieopardlzn the vallmly of the appllcanun nrany palanl issuing theseun.
CC2‘! 0DD2.1
00347620003
11/29/2005 ly
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SIGNATURE OF INVENTOR1 SIGNATURE OF LNVENTDR 2 1 1; .)-./
WE =-°°‘-”- ’

SIGNATURE OF WVENTOR3 I SIGNATURE OF INVENTCIR 4 ‘
’ r 5 rfl '

nzvre .s.oa6.:!-3.
SIGNATURE OF INVENTDR 5 K SIGNATURE OF INVENTOR E ‘’ I

Allumey Du|:J:a1No.

CC21flE|02.1
00347620003

1112912006 iy MH 11194
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Electronic Patent Application Fee Transmittal

METHOD AND APPARATUS FOR GENERATING AND

Title Of Invention: TRANSMITTING CODE SEQUENCE IN A WIRELESS
COMMUNICATION SYSTEM

First Named Inventor/Applicant Name: Seung Hee Han

Filer: Lew Edward V. Macapagal/Maggie Wen

Attorney Docket Number: 2101-3280

Filed as Large Entity

Utility Filing Fees

Basic Filing:

Claims:

Miscellaneous-Filing:

Late filing fee for oath or declaration 1051 1 ‘I30 ‘I30

Petition:

Patent-AppeaIs-and-Interference:

Post—A| Iowance—and—Post-Issuance:

Extension-of-Time:
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Sub-Total in

Description U5D($)

Miscellaneous:

Total in USD ($)
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Electronic Acknowledgement Receipt

1597143

Confirmation Number:

METHOD AND APPARATUS FOR GENERATING AND

Title of Invention: TRANSMITTING CODE SEQUENCE IN A WIRELESS
COMMUNICATION SYSTEM

First Named Inventor/Applicant Name: Seung Hee Han

Customer Number: 35884

Filer Authorized By: Lew Edward V. Macapagal

Attorney Docket Number: 2101-3280

Receipt Date: 15-MAR-2007

Filing Date: 28—NOV—2006

Time Stamp: 19:30:09

Application Type: Utility

Payment information:

Submitted with Payment yes

Payment was sucoessmv received In RAM
RAM confirmation Number 952

Deposit Accou nt 502290

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

Charge any Additional Fees required under 37 C.F.R. Section 1.16 and 1.17

File Listing:
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Document . . . . Multi Pages
Number Document Description  File SIze(Bytes) Part/zip (ifappll)

Multipart Description/PDF files in .zip description

Document Description

Miscellaneous Incoming Letter

Applicant Response to Pre-Exam Formalities Notice

Oath or Declaration filed

Warnings:

Information:

Fee Worksheet (PTO-06) fee-info.pdf 8233  
Warnings:

Information:

Total Files Size (in bytes) 139288

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 Postcard, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see
37 CFR 1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date
shown on this Acknowledgement Receipt will establish the filing date of the application.

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

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary
components for an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the
International Application Number and of the International Filing Date (Form PCT/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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PATENT DOCKET NO. 2101-3280
CUSTOMER NO. 035884

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Art Unit: 2611
Seung Hee HAN et al.

Serial No: 111563.909 Examiner: Unassigned
Filed: November 28. 2006
For: METHOD AND APPARATUS FOR GENERATING Conf. No.1 1721
AND TRANSMITHNG CODE SEQUENCE IN A WIRELESS
COMMUNICATION SYSTEM

TRANSMITTAL OF MISSING PARTS

Mail Stop Missing Parts
Commissioner for Patents
P. O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

Enclosed herewith is a signed Declaration and Power of Attorney for the above-identified application per

the Patent Office "Notice to File Missing Parts of Nonprovisional Application" dated January 16, 2007.

The Commissioner is hereby authorized to charge any required fees associated with this communication

and credit any overpayment to Deposit Account No. 502290.

Respectfully submitted.

LEE, HONG, D ERMAN, KANG & SCHMADEKA

Date: March 15. 2007
. Lew Edward V. Mac

Customer No. 035884 Registration No. 55,416

Attorney for Applicant(s)
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
/\LILI.lt':S. COl\fl\HSS]Q.\ER FOR I’A'I'I‘IN'I'SF0 Bu): I450

Alexandria. ‘I/Irgirja 2231:»-1450\\'ww.u:pIo gov

APPLICATION NUMBER F'L'N§A‘°T’E37I(°I GRP ART UNIT FIL FEE REC‘D ATTY.DOCKET.NO DRAWINGS TOT CLAIMS IND CLAIMS

23 311/563,909 11/28/2006 2611 1150 2101-3280 18

CONFIRMATION NO. 1721

35884 FILING RECEIPT

LEE, HONG, DEGERMAN, KANG & SCHMADEKA
801 S. FIGUEROA STREET
12TH FLOOR

LOS ANGELES, CA90017

Date Mailed: 01/16/2007

Receipt is acknowledged of this regular Patent Application. It will be considered in its order and you will be
notified as to the results of the examination. Be sure to provide the U.S. APPLICATION NUMBER, FILING
DATE, NAME OF APPLICANT, and TITLE OF INVENTION when inquiring about this application. 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 mail to the Commissioner tor Patents
P.O. Box 1450 Alexandria Va 22313-1450. 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 (if appropriate).

Applicant(s)
Seung Hee Han, Residence Not Provided;
Min Seok Noh, Residence Not Provided;

Yeon Hyeon Kwon, Residence Not Provided;
Hyun Hwa Park, Residence Not Provided;
Hyun Hwa Park, Residence Not Provided;
Hyun Woo Lee, Residence Not Provided;
Dong Cheol Kim, Residence Not Provided;

Assignment For Published Patent Application

LG Electronics Inc.

Power of Attorney: None

Domestic Priority data as claimed by applicant

Foreign Applications

REPUBLIC OF KOREA 10-2005-114306 11/28/2005
REPUBLIC OF KOREA 10-2006-62467 07/04/2006
REPUBLIC OF KOREA 10—2006—46091 07/07/2006

If Required, Foreign Filing License Granted: 01/12/2007

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

US11/563,909

Projected Publication Date: To Be Determined — pending completion of Missing Parts
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Non-Publication Request: No

Early Publication Request: No

Title

METHOD AND APPARATUS FOR GENERATING AND TRANSMITTING CODE
SEQUENCE IN A WIRELESS COMMUNICATION SYSTEM

Preliminary Class

375

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

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

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

LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184
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[0001} This application claims the benefit of Korean Application No. P2005-

ll4306, filed on November 28, 2005, Korean Application No. P2006~62467, filed on July 4,

2006, and Korean Application No. P2006-64091, filed on July 7, 2006, which are hereby

incorporated by reference.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The present invention relates to a method of generating and transmitting

code sequence, and more particularly, to a method and apparatus for generating and

transmitting code sequence in a wireless communication system.

Discussion of the Related Art

[0003] Usually, a pilot signal or a preamble of a wireless communication system is

referred to as a reference signal used for initial synchronization, cell search, and channel

estimation. Further, the preamble is comprised of a code sequence, and the code sequence is

further comprised of orthogonal or quasi—crthogonal which represent good correlation

properties.

[0004] For example, a l-ladamard matrix of 128x128 is used in a portable internet

(PI) to insert the code sequence to the frequency domain. In so doing, 12? types of code

SBQUBDCBS are LlSGCl.



318

[0005] Although the Hadmard code sequence and a poly-phase Constant Amplitude

Zero Auto~Correlation (CAZAC) code sequence are orthogonal codes, a number of codes

used to maintain orthogonality is limited. For example, a number ofN orthogonal codes in a

NxN Hadamard matrix is N, and a number of N orthogonal codes that can be expressed by

the CAZAC codes is N and a prime number smaller than N (David C. Chu, “Polyphase

Codes with Good Periodic Correlation Properties,” Information TIreoijy IEEE Trcmsoction

on, vol. 18, issue 4, pp. 531-532, July 1972). With respect to CAZAC sequence types, GCL

CAZAC and Zadoff-Chu CAZAC are often used.

[0006] If the code sequence is generated using the Hadamard codes, N number of

sequence types corresponding to the entire length of the codes is generated. However, the if

the code sequence is generated using the CAZAC Codes, only half or N/2 number of

sequence types are generated.

SUMMARY OF THE INVENTION

[0007] Accordingly, the present invention is directed to a method and apparatus for

generating and transmitting code sequence in a wireless communication system that

substantially obviates one or more problems due to limitations and disadvantages of the

related art.

[0008] An object of the present invention is to provide a method of generating a

code sequence in a wireless communication system.

3
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[0009] Another object of the present invention is to provide an apparatus for

generating a code sequence in a wireless communication system.

[0010] Additional advantages, objects, and features of the invention will be set

forth in part in the description which follows and in part will become apparent to those

having ordinary skill in the art upon examination of the following or may be learned from

practice of the invention. The objectives and other advantages of the invention may be

realized and attained by the structure particularly pointed out in the written description and

claims hereof as well as the appended drawings.

[0011] To achieve these objects and other advantages and in accordance with the

purpose of the invention, as embodied and broadly described herein, a method of generating

a code sequence in a wireless communication system includes recognizing a desired length

of the code sequence, generating a code sequence having a length different from the desired

length, and modifying the length of the generated code sequence to equal the desired length.

Here, the step of modifying includes discarding at least one element of the generated code

sequence or inserting at least one null element to the generated code sequence.

10012] In another aspect of the present invention, method of generating a code

sequence in a wireless communication system includes a recognizing a desired length of a

first code sequence, generating a second code sequence having a length different from the

desired length of the first code sequence, and modifying the length of the second code

sequence to equal the desired length of the first code sequence. Here, the step of modifying

4
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includes discarding at least one element of the modified code sequence if the length of the

modified code sequence is longer than the desired length of the first code sequence or

inserting at least one null element to the modified code sequence if the length of the

modified second code sequence is shorter than the desired length of the first code sequence.

{0013] In a further aspect of the present invention, an apparatus for generating a

code sequence in a wireless communication system includes a sequence selection unit for

recognizing a desired length of the code sequence, generating a code sequence having a

length different from the desired iength, and modifying the length of the generated code

sequence to equal the desired length, wherein the sequence selection unit discards at least

one element of the generated code sequence or inserts at least one null element to the

generated code sequence in modifying the length of the generated code sequence, and a

transmitting unit for transmitting the modified generated code sequence via at least one

antenna.

[0014] It is to be understood that both the foregoing general description and the

following detailed description of the present invention are exemplary and explanatory and

are intended to provide further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

{0015] The accompanying drawings, which are included to provide a further

understanding of the invention and are incorporated in and constitute a part of this

5
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application, illustrate embodiment(s) of the invention and together with the description

serve to explain the principle of the invention. In the drawings;

[0016] FIG. 1 illustrates a structure of an apparatus for transmitting data using

Orthogonal Frequency Division Multiplexing (OFDM) or OFDM Access (OFDMA)

scheme;

[0017] FIG. 2 illustrates a structure of an apparatus for receiving data using

OFDM/OFDMA scheme;

[0018] FIG. 3 is a flow diagram illustrating adjusting a code sequence;

[0019] FIG. 4 illustrates cross-correlation properties of the generated code

sequence;

[0020] FIG. 5 illustrates a generated CAZAC sequence aN._L~m, using N (=1024);

[0021] FIG. 6 illustrates a cross-correlation properties cumulative distribution

function (CDF) of the code sequences that can be generated according to the code sequence

a~"q__”_W and the CAZAC sequence aN"M,_r~ when N = 1024;

[0022] FIG. 7 illustrates the cross-correlation properties CDF of the code sequences

that can be generated based on the CAZAC sequence generated using the prime number of

N=I03l and a code sequence set aN‘q_M_,N having length of 1024 (seven (7) elements

removed);

[0023] FIG. 8 illustrates a method of generating CAZAC sequence using a length

required by a communication system;
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[0024] FIG. 9 illustrates a method of generating a CAZAC sequence using a

padding portion;

[0025] FIG. 10 illustrates an exemplary application of circular shift;

[0026] FIG. 11 is an exemplary diagram illustrating application of circular shit’: to

the generated code sequence alter the elements of the code sequence are removed;

[0027] FIG. 12 is an exemplary diagram illustrating application of circular shift to

the generated code sequence prior to removing the elements of the code sequence;

[0028] FIG. 13 is an exemplary diagram illustrating application of circular shift to

the generated code sequence after a padding portion is attached;

[0029] FIG. 14 is an exemplary diagram illustrating application of circular shift to

the generated code sequence prior to attaching a padding portion;

[0030] FIG. 15 is an exemplary diagram of a padding portion of the code sequence

in which the padding portion is used as a lower bandwidth guard interval;

[0031] FIG. 16 is a structural diagram for transmitting the code sequence.

Depending on whether the transmission of the code sequence is made in a downlink

direction or an uplink direction, the structure can be in different form;

[0032] FIG. 17 is a structural diagram illustrating a basic code sequence generation

unit and a code sequence length adjustment unit;

[0033] FIG. 18 illustrates cross—correlation characteristics of the code sequence;

[0034] FIG. 19 illustrates cross—correlation characteristics of the code sequence; and

7
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[0035] FIG. 20 is an exemplary diagram illustrating boosting the power of the

generated code sequence.

DETAILED DESCRIPTION OF THE INVENTION

[0036] Reference will now be made in detail to the preferred embodiments of the

present invention, examples of which are illustrated in the accompanying drawings.

Wherever possible, the same reference numbers will be used throughout the drawings to

refer to the same or like parts.

[0037] Figure 1 illustrates a structure of an apparatus for transmitting data using

Orthogonal Frequency Division Multiplexing (OFDM) or OFDM Access (OFDMA)

scheme. Figure 2 illustrates a structure of an apparatus for receiving data using

OFDM/OFDMA scheme.

[0038] In Figure 1, traffic data and control data are multiplexed at a muxer I 1. Here,

the traffic data is used to provide service from a transmitting end to a receiving end, and the

control data is used to facilitate transmission from the transmitting end to the receiving end.

The discussion relating to the present invention regarding the code sequence which relates

to a type of a code sequence of the control data. The code sequence can be used for initial

synchronization, cell search, or channei estimation.

[0039] Depending on the communication system, the code sequence can be used in

various forms. For example, the code sequence in an IEEE 802.16 wideband wireless access

8
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system can be used in a preamble or a pilot signal format, and in a multi-input, multi-output

(MIMO) system, the c-ode sequence can be used as a midamble format.

[0040] After being processed at the muxer ll, the multiplexed traffic and control

data is then channel coded by a channel coding module 12. Channel coding is used to allow

the receiving end to correct error that can occur during transmission by adding parity bits.

Examples of channel coding include convolution coding, turbo coding, and low density

parity check (LDPC) coding.

[0041] Thereafter: the channel coded data is modulated by a digital modulation

module 13 in which data symbols are mapped using algorithms such as a quadrature phase

shift keying (QPSK) or a l6-quadrature amplitude modulation (16QAM). The mapped data

symbols are then processed by a subchannel modulation module l-ti through which the data

symbols are mapped to each subcarrier of the OFDM system or OFDMA system. Then, the

data symbols mapped to subcarriers are processed by an inverse fast Fourier transform

(IFFT) module 15 which transfonn the data symbols into a signal in a time domain. The

transfonned data symbols are then processed through a filter 16 and further processed

through a digital-to-analog conversion (DAC) module 17 where the filtered data symbols

are converted to analog signals. Lastly, the analog signals are converted into a radio

frequency (RF) by a RF module 18 which is then transmitted via an antenna 19 to the

receiving end.
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[0042] Based on the type of generated code (e.g., CAZAC code), the steps of

channel coding and/or symbol mapping can be omitted. Figure 2 illustrates a receiving end

whose processes are inverse to those of the transmitting end.

[0043] A code sequence is used for transmitting control information, which

includes identification (ID) and synchronization information, to classify types of sequences

in a communication system. In order for more effective reception of the control information

using code sequence, the code sequence can be adjusted or modified. Further, the code

sequence can be applied to all of the channels that use code sequence for control signaling

such as a random access channel (RACH), downlinlduplink reference symbol, channel

quality information (CQI), and Acknowledgement .(ACK)/Negative Acknowledgement

(NACK).

[0044] Figure 3 is a flow diagram illustrating adjusting a code sequence. More

specifically, a length of the code sequence is defined as N, a number of codes in the code

sequence is defined as N“LN, and a code sequence set defined as am“ M. In operation,

the code sequence set up M, having NW N number of codes can be extended to a code.l:q_ ' _

sequence set aN"M_,N having N_,,,q_A., number of codes.

[0045] Equation am" W, is matrix of NW_NxN of

_ u 1 .__ N,,,_,—l 5- .aNW_N,N—laNW_N,N nNM_N,N awmm. , and aNm_N:N IS a row vector of

af,W_NxN =la,’[,"LN;N(O)a]’f,'_q_Nx~ (1)---a§,'_q_N_m,(N —1)J . Furthermore, a,’f,_q_Nx,[.(r1) indicates

n(= 0,1,2,---,N -1) element of k(: 0,1,2,---,N_r N -1) code sequence.liq __

10
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[0046] Referring to Figure 3, a code sequence set am” MM, , having 1\7mI_A_, number

of code sequence(s) where each code sequence has length M, can be generated based on the

code generation algorithm based on code type in which a value of length M is a natural

number greater than a value of length N (3301). Here, the code types include Hadamard

code, Pseudo Noise (PN) code, and a Constant Amplitude Zero Auto—Correlation (CAZAC)

code, among others to be used for initial synchronization, cell search, and channel

estimation in the wireless communication system. The code sequence set having length M

per each code type can be generated by various schemes as discussed. As for the CAZAC

code, the value of length M is a smallest prime number greater than the value of length N,

preferably.

[0047] Subsequently, a code sequence set cry" MN, having NWJ, number of code

sequences, can be generated where a resulting length of the code sequence is length N.

More specifically, the code sequence set LIN MW , having NW1:q_ ' ' _ M number of code

sequences where each code sequence has length M (from step S301), can have elements of

the code sequence removed. That is, elements which comprise each code sequence can be

removed from the code sequence allowing the length of the code sequence to be adjusted or

shortened. Here, M— N number of elements can be removed from the code sequence whose

length corresponds to length M. By removing elements from the code sequence with length

M, a code sequence having length N can be generated. As discussed, N is smaller than M.
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Consequently, a code sequence set am? VIN, having NW N number of code sequences in

which each code sequence has length N, can be generated (S302).

[0048] A code sequence is used for transmitting control information, which

includes identification (ID) and synchronization information, to classify types of sequences

in a communication system. Currently in 3*“ Generation Partnership Project (3GPP) Long

Term Evolution (LTE), a CAZAC sequence is being considered.

[0049] The CAZAC sequence can be used by channels to output various {D5 and

information. The channels include channels for downlink synchronization (e.g., primary

synchronization channel, secondary synchronization channel, and broadcast channel),

uplink synchronization (e.g., random access channel), and pilot channels (e.g., data pilot

and channel quality pilot). Further, the CAZAC sequence can be used in scrambling as well

as channels that use code sequence such as RACH.

[0050] Although there are various types of the CAZAC sequences, there are two

types of oflen used CAZAC sequences — GCL CAZAC and Zadoff—Chu CAZAC. The

Zadoff-Chu CAZAC sequence can be defined by the following equations.

[Equation 1]

j2dldk(ic +1)
'k;N,M =r.( ) exp[ N J (for acid N)

[Equation 2]

Marc"c(k; N, M) = exp{ J (for even N)
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[0051] Here, 1: denotes sequence index, N denotes a length of CAZAC to be

generated, and M denotes sequence ID.

[0052] If the Zadoff-Chu CAZAC sequence and the GCL CAZAC sequence are

expressed by c(k;N,M) as shown in Equations 1 and 2, then the sequences have the

following three (3) characteristics as presented in following equations.

[Equation 3]

|c(ic;N,M)| =1 (for all k, N, M)

[Equation 4]

1, (for ti’ = 0)

0, (ford ¢ 0)‘RA-!‘.N id) : {

[Equation 5]

RM|N1.N(zi] = p (for all M,,M2 cmdN}

[0053] According to Equation 3, the CAZAC sequence always has a size of 1, and

the CAZAC sequence of Equation 4 has an auto—correlation function denoted by a delta

function. Here, the auto-correlation is based on circular correlation. Further, Equation 5 is a

cross-correlation which is constant if N is a prime number.

[0054] if the length to be applied in the wireless communication system for

generating the CAZAC sequence is denoted by L, a method for generating the CAZAC

sequence sets N of Equations 1 and 2 to equal L (N= L) — identified as step (1). Step (2) can
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be identified by a method where a value of N is set to be a prime number greater than a

value of length L for generating the CAZAC sequence.

[0055] Referring to the characteristics of the generated CAZAC sequence having a

specified length of L, if L is not a prime number, the generated CAZAC sequence can

include M = 1, 2, L-l number of codes, some ofwhich are repeated codes. In other words,

the number of different codes is less than L-1 number of codes. On the contrary, if L is a

prime number, there is 15-1 number of different codes. The above descriptions may also be

applied to other types of code sequences and are not limited to Zadoff—Chu CAZAC

sequence.

[0056] Further, the following technique has been considered. More specifically, if

the length of code to be applied to the system is not a prime number, and there are a large

number of codes to be used, a smallest prime number greater than L was selected. Using the

selected prime number, the CAZAC sequence was generated, and discards or removes at

least one element of the generated CAZAC sequence for use. This technique is different

than the technique introduced with respect to step i.

[0057] For example, assume that a number of codes of a CAZAC code sequence

(N) is 1024. The following equation can be used to express an algorithm for generating a

Zadoff—Chu CAZAC code.

[Equation 6]
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exp[1' ],whenM is odd
aJrnIer(:I) (H) :

J
,A:m2 .

BX]J[! -— , when M is even
where n = 0,1,2,---,M -1

[0058] In Equation 6, A and M are natural numbers, and

r'na'ex(A)(= 0,1,2,--~,AT_n,q_M —I) is an index of A in ascending order. In order to extend the

CAZAC sequence where N=1024, a smallest prime number greater than 1024 is used. That

is, the smallest prime number greater than 1024 is 1031. As such, the code sequence set

aw” um, where M=l 031 is applied to Equation 6.

[0059] Since M (=1031) is a prime number, NM_,,=1O30. Furthermore, A can be

referred to as a seed value used to generate a code sequence maintaining CAZAC properties.

if M is a prime number, a total of M — 1 number of code sequences can be generated. In

other words, for example, if M = 1024, a total of 512 (=]O24/2 or N/2) number of code

sequences are generated. However, if M = 103], a total of 1030 number of code sequences

(M — 1) are generated. Moreover, the cross-correlation properties of the generated code

sequence are better ifM is a prime number than a composite number.

[0060] In order to adjust or modify the CAZAC code sequence set am MW where

M = 1031 to a code sequence set am.“ mwwhose length is N = 1024, M — N number of

elements can be removed from index n=N,---,M -1 , generating a code sequence set

aNuq_.lI"N '
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{0061] In determining the value of M, although the number of code sequences can

increase with increase in value of N, it is preferable to determine the value of M based on

the code sequence whose length is N that promotes maintenance of good correlation

properties. In case of the CAZAC code, optimum correlation properties can be attained if

the value of length M is the smallest prime number greater than the value of length N.

[0062] If the code sequence set am” M, generated using length N=l024 is

compared with the code sequence set a” “W,...,m. a total number code sequences of the former

can be represented by M2 or 512 (=1024/2) code sequences having an index

0,1,2,---,N/2——1(N=1024), and a total number of code sequences of the latter can be

represented by M— l or I030 having an index 0,1,2,---,M—2(M = 1031).

[0063] Figure 4 illustrates cross—ccrrelatien properties of the generated code

sequence. More specifically, the cross—correlation properties of

“N:1
" m__w,N(k=1,2,--~,N ,,_M—l) associated with the remaining Nwq_M (1029) code

J L‘

sequences for (if, M, code sequence of the code sequence set ah, The figurefr¢]_. ' in; _.\r -‘N I

illustrates this with respect to amplitude, code index, and time index.

[0064] Further, Figure 5 illustrates a generated CAZAC sequence am"? NW using N

(=l024}. More specifically, the figures illustrate cross—correlation properties of

a,'{,m_M_w(k = 1,2,---,N.,,,,_M -1) regarding the remaining N_W_,_, (511) code sequences. The

figure illustrates this with respect to amplitude, code index, and time index. Between Figure
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4 and Figure 5, the cross~c0rrelatior1 properties of the generated code sequence of Figure 4

are better.

[0065] Figure 6 illustrates a cross-correlation properties cumulative distribution

function (CDF) of the code sequences that can be generated according to the code sequence

aN._Ufx~ and the CAZAC sequence a,,."M,N when N = 1024.

E0066] Figure 7 illustrates the cross-correiation properties CDF of the code

sequences that can be generated based on the CAZAC sequence generated using the prime

number of N=103] and a code sequence set (rpm ‘ V having length of 1024 (seven (7)Ir‘!

elements removed). The performance lines of Figures 4 — 7 indicate that the code sequence

set with seven (7) elements removed has equivalent cross-correlation properties compared

to the original code Sequence set.

E0067] As discussed, the codes in addition to the CAZAC code are available, such

as the PN code and the Hadamard code. The discussion with respect to the CAZAC code

sequence can also be applied to the PN code and the Hadarnard code. With respect to the

PN code, a modular shift register generator is used to generate the code sequences. If a

number of shift registers generated is represented by N, a code sequence having a length of

(I15! '2” — 1 is generated. Thereafter, a value IS added to the shifi register, resulting in a length

2”“ — 1, and then, adjust the length to equal 2”.

[0068] With respect to the Hadamard codes, a number of code sequences, which

equal the length of the code sequence, make up a code sequence. However, for example, if

17
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M number of code sequences having length N is required (M > N), then M number of code

sequences having length M are generated, followed by removing a specified number of

elements to make the length of the code sequence equal length N.

[0069] Figure 8 illustrates a method of generating CAZAC sequence using a length

required by a communication system. That is, the required (or desired) length of the

CAZAC sequence can be represented by length L. Further, the codes types can be extended.

However, since a generated code sequence can be truncated or have elements discarded to

correspond to the desired length L, the auto-correlation and cross~correlation properties of

the truncated code sequence can experience deterioration, Similarly, even if a code

sequence portion is added/attached to the generated code sequence (e.g., zero-padding or

cyclic prefix) to correspond to the desired length L, the auto-correlation and cross-

correlation properties can experience deterioration. Here, auto-correlation properties relate

to the auto-correlation value being 1 when the delay is 0. Otherwise, the auto-correlation

value is 0 when the delay is a value other than 0. Further, the cross-correlation properties

having a constant value is negatively affected.

[0070] Assuming that the code sequence having poor auto—corre1ation and cross-

correlation properties are removed, the remaining number of code sequences may be less

than L — l.

[0071] In order to attain a desired length and a maximum number of CAZAC

sequence types corresponding to the desired length, a smallest prime number, X, greater

1B
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than the desired length, L, (X> L) can be selected. Although the CAZAC sequence can be

generated using X, due to deterioration of the correlation properties, the correlations

properties of CAZAC sequence as shown in Equations 4 and 5 cannot be attained. Further,

when selecting a length of the generated code sequence, the length that is nearest to the

desired length L which is bel:ween a smallest prime number larger than the desired length or

a largest prime number smaller than the desired length can be selected.

[0072] Referring to Figure 8, the generated CAZAC sequence has length X.

Thereafter, the generated CAZAC sequence having length X has elements of the code

sequence removed (or truncated) so as to make the length of the generated CAZAC

sequence correspond to the desired length L.

[0073] Figure 9 illustrates a method of generating a CAZAC sequence using a

padding portion. As discussed, the generated CAZAC sequence is truncated. With respect to

auto-correlation and cross correlation properties, delay of 0 indicates an auto-correlation

value of 1, as shown in Equation 4, and a delay not equaling 0 indicates a value of 0.

Moreover, the properties where the cross-correlation value is always a prime number is not

deteriorated whereby effective correlation is maintained. Further, additional control

information can be transmitted by using the information inputted to the fading unit.

[0074] Referring to Figure 9, the generated CAZAC sequence has length X. Here,

the value of X is a largest prime number less than the value of L. In other words, X is a

prime number less than L. Thereafter, the generated CAZAC sequence having length X has

19
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elements added or a padding portion added to the CAZAC sequence so as to make the

length of the generated CAZAC sequence correspond go the desired length L. Here, Cl

represents the length of the CAZAC sequence having length X, and C2 represents the

padding portion. By combining Cl and C2 (C1 + C2), the generated CAZAC sequence can

have a length corresponding to the desired length L.

[0075] Figure l0 illustrates an exemplary application of circular shift. The circular

shift is typically applied to increase amount of control information transmitted to the

communication system. That is, for example, a back portion of the sequence is re-allocated

to a front portion of the sequence, and accordingly, the remaining sequence is shified in the

direction of the back portion of the sequence in amount (or length) corresponding to the re-

allocated back portion, as illustrated in Figure 2. Further, if specified control information is

applied the circular shifi as described above, then the control information amount that can

be transmitted via corresponding sequence increases.

[0076] Discussions of above relate to the methods of generating the sequence using

the desired length L, and of increasing transmitted control information using the circular

shifi. If these methods are applied in generating the sequence, the following processes take

place. First, select a smallest prime number greater than L or a largest prime number less

than L, which is referred to as X. Second, remove or add a sequence unit having a length

corresponding to X—L or L—X Third, apply the circular shift to the resulting sequence.



336

[0077] Figure 11 is an exemplary diagram illustrating application of circular shift to

the generated code sequence after the elements of the code sequence are removed. Referring

to Figure 11, the code sequence 1102 is generated based on length X which is the smallest

prime number greater than length L. In other words, the generated code sequence 1102 has a

length equaling length Xwhich is longer than the desired length L. From the generated code

sequence 1102, a portion having a length corresponding to length X ~— L is removed,

resulting in a code sequence having length L 1103. Thereafter, the result of the generated

code sequence 1103 having length L is applied circular shifi thereto, resulting in the code

sequence 1104.

[D0783 Figure 12 is an exemplary diagram illustrating application of circular shift to

the generated code sequence prior to removing the elements of the code sequence. In other

words, circular shifi is performed to the generated CAZAC sequence having length X, and

after circular shift is performed, the elements of the code sequence are removed.

[0079] Referring to Figure 12, the code sequence 1202 is generated based on length

X which is the smaliest prime number greater than length L. In other words, the generated

code sequence 1202 has a length equaling length X which is longer than the desired length L.

A circular shifi is then performed to the generated code sequence 1203 having length X.

Thereafter, a portion of the generated code sequence having a length corresponding to

length X-«L is removed, resulting in a code sequence 1204 having length L.
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[0080] Figure 13 is an exemplary diagram illustrating application of circular shifl to

the generated code sequence after a padding portion is attached. Referring to Figure 13, the

code sequence 1302 is generated based on length X which is the largest prime number

smaller than the value of length L. To the generated CAZAC sequence 1302, a padding

portion is added 1303. The length of the padding portion corresponds to a length L —X. As

discussed, the padding portion can be comprised of zeroes or cyclic prefix/postfix. With the

addition of the padding portion, the length of the CAZAC sequence equals the desired

length L. Tliereatter, the result of the generated code sequence having length L 1303 is

applied circular Shift thereto, resulting in the CAZAC sequence l304.

[0081] Figure 14 is an exemplary diagram illustrating application of circular shift to

the generated code sequence prior to attaching a padding portion. In other words, circular

shifi is performed to the generated CAZAC sequence having length X, and after circular

shift is performed, the padding portion is attached.

[0082] Referring to Figure 14, the code sequence 1402 is generated based on length

X which is the largest prime number smailer than the value of the desired length L. To the

generated CAZAC sequence 1402, circular shift is performed. The circularly-shified

CAZAC sequence 1403 still has length X. To the CAZAC sequence 1403, a padding portion

is added, resulting in the CAZAC sequence 1404. The length of the padding portion

corresponds to a length L —X. As discussed, the padding portion can be comprised of zeroes
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or cyclic prefixfpostfix. With the addition of the padding portion, the length of the CAZAC

sequence I404 equals the desired length L.

[0083] Between Figures 11 and 12, the difference is that circular shift is performed

either before or after the elements of the CAZAC sequence are removed. By performing

circular shift before removing the elements (or adjusting the length to equal the desired

length), correlation deterioration can be reduced. To put differently, the CAZAC sequence

does not have discontinuous codes.

{0084] Between Figures 13 and 14, the difference is that circular shift is performed

either before or after the padding portion is added to the generated CAZAC sequence. By

attaching the padding portion after performing circular shift, better correlation properties" -

can be attained, especially since the padding portion is placed at the end of the code

sequence.

[0085] Further, according to the discussion above, the desired length L (or required

length) is first recognized. As illustrated with respect to Figures 11 — 14, the generated code

sequence is adjusted/modified based on the desired length L. Based on that, after the desired

length L recognized, a determination can be made as to whether the generated length X

should be shortened or extended. In other words, the determination can be made whether to

remove or discard at least one element of the generated code sequence or to add or insert at

least one element to the generated code sequence. As discussed, the elements to be inserted

can be a null (0) element (e.g., zero padding) or cyclic prefix/postfix, for example. In order

23
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to make the determination between discarding the element(s) or adding the element(s), the

system can choose to select the length closest to the desired length L,

[0086] For example, if the desired length L is 75, the value of the smallest prime

number greater than 75 is 79, and the value of the largest prime number smaller than the 75

is 73. Here, the prime number 73 can be selected since 73 is closer to 75 than 79 is to 75.

[0087] Although the illustration above selects the prime number closest to the

desired length L, selection regarding removal or addition of the element(s) is not limited to

the example of above and other implementations may be applied.

[0088] Regarding padding, there are five (5) schemes by which padding can be

accomplished. As a first padding scheme, the padding portion can be comprised of a

constant number (e.g., 05). Although the padding portion is used to fill the portion of the

code sequence so that the length of the code sequence coincides with the desired length, it is

possible for the padding portion to be less then completely full. In other words, it is possible

for that the length of the code sequence with padded portion is not equal to or is shorter than

the code sequence with the desired length. That is, when the code sequence is used for

functions deemed iess important, such as for cell search or random access, it is not

necessary to use the entire length of the code sequence, and as such, the padding portion

does not need to be completely occupied to correspond to the desired length of the code

sequence.
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[0089] As a second padding scheme, the padding portion can be comprised of a

repealed portion. In other words, the portion corresponding to L —~X of the code sequence

1204 can be duplicated and inserted/attached to the end of the code sequence 1204. This can

be referred to as cyclic postfix. Here, the code sequence uses the entire length L. When

determining the identification (ID) of the code sequence, the entire length L is used to

facilitate identifying of the code sequence D. At the same time, the generated code

sequence does not experience distortion by using the entire length Loin the discussion

above, the cyclic postfix is used. Alternatively, cyclic prefix can also be used.

[0090] As a third padding scheme, the padding portion can be comprised of

additional information through which different messages can be delivered. More

specifically, the desired length L of the code sequence can be used to generate a

supplemental code sequence whose length equals the desired Eength L (N = L). The code

sequence portion corresponding to L —X is extracted from the supplemental code sequence

and inserted/attached to the generated code sequence as the padded portion.

[0091] As a fourth padding scheme, a portion corresponding to length L —X is

extracted from the code sequence and inserted as the padding portion. Here, the code

sequence inserted to the padding portion may be a different code sequence than the code

sequence 1204. Put differently, the code sequence inserted to the padding portion may be a

CAZAC sequence having a Eength of M, for example, which is different from the code

sequence 1204 having a length of L. Further, the code sequence inserted to the padding
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portion can be a different code sequence other than the CAZAC sequence. By using

different code sequence, additional information can be delivered including infonnation

related to type of code sequence adjustments.

[0092] As a fifith padding scheme, the padding portion can be used as lower

bandwidth guard interval. During transmission of control information using a prescribed

sequence, the following possible scenarios can occur such as transmitting data without

establishing synchronization with an access channel, transmitting data by a plurality of

users within a communication system, and distortion of frequency of the received data.

[0093] Furthermore, the padding portions can be placed at both ends of the code

sequence to use the padding portions as guard intervals of the lower bandwidth.

Consequently, a more reliable acquisition of control information from the received data can

take place despite distorted frequency signals. In the padding portions used as guard

intervals, constant numbers (e.g., Os) can be used or cyclic prefix or postfix of the generated

code sequence can be used.

[0094] If the padding portions are placed at both ends of the code sequence and

used as guard intervals of the lower bandwidth, the code sequences can be protected from

frequency signal distortions. Moreover, if Os are inserted between the guard intervals or put

differently, within the code sequence, interference to neighboring codes can be reduced.

Alternatively, if cyctic prefix/postfix is used as guard intervals, the code sequences can be
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protected from frequency distortions and can be used to transmit the control information

containing the sequence ID ifthere is no frequency distortion.

[0095] Figure 15 is an exemplary diagram of a padding portion of the code

sequence in which the padding portion is used as a lower bandwidth guard interval.

Referring to Figure 15, the code sequence 1501 can be divided into three (3) parts — a

portion (C1), which is generated based on length X, and the other two portions (C2 and C3)

are attached to both ends of the code sequence 1501.

[0096] In the discussions above, live (5) padding schemes are introduced. However,

the padding schemes are not limited to the discussed schemes, and there can be other types

of padding schemes.

[0097] Besides the first padding scheme in which no information is inserted, the

other four padding schemes insert additional information in the padding portions to allow

expansion of the code sequence and/or transmission of message(s). Various information can

be inserted into the padding portion including, for example, initial access information,

timing update information, resource request information, user ID infonnaticn, channel

quality infonnation (CQI), user group ID information related to a random access channel

(RACH). Furthermore, the information can include cell ID information, multi-input multi-

output (MIMO) information, and synchronization channel information of a synchronization

channel (SCH), for example. In addition, the padding portion can be used for transmitting
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data for message transmission as well as arbitrary information using a code sequence having

a length o1°L —X.

[0098] Figure 16 is a structural diagram for transmitting the code sequence.

Depending on whether the transmission of the code sequence is made in a downlink

direction or an uplinlc direction, the structure can be in different form. With that, Figure 16

is described with respect to a general transmitting end for transmitting the control signal.

[0099] Referring to Figure 16, the transmitting end 1601 comprises a sequence

selection unit 1602 and a transmitting unit 1603. The sequence selection unit 1602 is used to

generate the code sequence for transmitting the control information. More specifically, the

sequence selection unit 1602 performs an operation to select a code sequence having a

desired length of L. In other words, the sequence selection unit 1602 stores the value of the

desired length L, and then selects an appropriate code sequence for expressing the control

information to be transmitted where the code sequence has a length ofL.

[00100] The code sequence that can be selected by the sequence selection unit 1602

has a length of L as illustrated in Figures 12 and 14 (e.g., code sequence 1204 and code

sequence 1404). Moreover, the code sequence is applied circular shift (e.g., code sequences

1203 and 1403) to which a padded portion corresponding to lengths L — X or X — L is

removed or inserted/added. As a result, discontinuous parts are not formed within or in the

code sequence to promote superior correlation characteristics.
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[00101] Although it is preferable to use length X which is a smallest prime number

greater than the length of L or a largest prime number smaller than the length of L, as long

as the value of length X is a prime number, different or other prime numbers can be used as

the value of length X.

[00I02.} Figure 17 is a structural diagram illustrating a basic code sequence

generation unit and a code sequence length adjustment unit. In Figure 17, the basic code

sequence generation unit 1701 further comprises a code sequence generation unit 1701a and

a circular shift application unit 1701b. The code sequence generation unit 1701a is used to

generate a first code sequence (CI). Here, Cl can be defined as a code sequence having a

length ofX where the value of length X is a smaller prime number larger than the value of

length L or a code sequence having a length of X where the value of length X is a larger

prime number smaller than the value of length L. Cl is then applied circular shift by the

circular shift application unit 170lb. More specifically, the circular shifi application unit

l70lb receives Cl having length of X, applies circular shift, and outputs a second code

sequence (C2) to the code sequence length adjustment unit 1702.

[00103] The code sequence length adjustment unit 1702 fi.lI‘El‘lE‘.l‘ comprises a control

unit 1702a, a code sequence removing unit 1702b, and a padding unit 1702c. More

specifically, the control unit l702a receives C2 as well as the value of length L. The control

unit 1702a determines whether to remove a portion/section of C2 or insert/add a

portion/section to C2. Based on the determination from the control unit 1702a, C2 is
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delivered to the sequence removing unit 1702b in which a portion/section of C2

corresponding to a length of X— L is removed. Alternatively, C2 can be delivered to the

padding unit 1702c for inserting/adding a portionfsection ofC2 whose length corresponds to

the length ofL —X.

[00104] If C2 and the value of length L are provided to the control unit 1702a, the

control unit 1702a compares the value of length Xwhich identifies the length of C2 with the

value of the length L. Here, if X is greater than L, then C2 is inputted into the sequence

removing unit 1702b. From C2, the portion length of C2 corresponding to length X — L is

removed, resulting in C3. [-Iowever, if X is less than L, then C2 is inputted into the padding

unit 17020. From C2, the padding portion length corresponding to length L — X is

inserted/added to C2, resulting in C4. Here, the padding portion can be inserted to either end

or both ends of C2.

[00105] Figures 18 and i9 illustrate cross-correlation characteristics of the code

sequence. The illustrations of Figures 18 and 19 is based on the value of length X being the

smallest prime number greater than the value of the desired length L; however, the

illustrations are not limited to the smallest prime number greater than length L but can have

a prime number value of length X smaller than the value of length L.

[00106] Referring to Figures 18 and 19, the x—axis represents values of circular shift

while the y-axis represents un-normalized cross-correlation values. Furthermore, a thinner

line represents the value of cross—correlation of the code sequence with circular shift applied
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thereto afier a code sequence portion having the length X — L is removed. A darker/thicker

line represents values of code sequence to which circular shift is applied prior to removing

the code sequence portion corresponding to the length X — L. More specifically, Figure 7

illustrates a graph where L is 75 and X is 79 which is the smallest prime number greater than

75. Moreover, Figure 8 illustrates a graph where L 8 is 225 and X is 227 which is the

smallest prime number greater than 225.

[00107] In Figures 18 and 19, if the value of circular shift is 0 or put differently, if

there is no shift, then high correlation value is indicated only when the auto-correlation

value of the code sequence corresponds and in other cases, moderate correlation is

maintained. On the contrary, if the code sequence has a section corresponding to length X-

L is removed and thereafter applied circular shifl, severe fluctuations occur with correlation

values, resulting in deteriorated correlation characteristics. As such, if cross-correlation is

used to analyze the code sequence, the code sequence according to the embodiments of the

present invention shows superior performance and outcome to that of‘ the conventional code

sequence.

[00108] Figure 20 is an exemplary diagram illustrating boosting the power of the

generated code sequence. As discussed, the code sequence is generated based on length X,

and a padding portion, whose length corresponds to length L — X, is attached to the code

sequence (e.g., CAZAC sequence). Thereafter, the portion of the code sequence

corresponding to length X is used where length L is divided by length X (L/X). The result of
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the division is the amount of power that can be boosted. Moreover, the amount of power

that can be boosted can be applied to the code sequence whose length is length X. When the

receiving end receives power boosted code sequence, more effective detection performance

can be achieved since interference is reduced.

[00109] However, regarding a code sequence generated with a padding portion with

cyclic prefixfpostfix attached thereto, there is no need to power boost since all of the code

sequences corresponding to length L are used for acquiring sequence "ID information.

{(10110} In the receiving end, information related to the generated code sequence and

length X used to generate the code sequence is received. From the code sequence, a portion

corresponding to length X is processed to acquire the control information. To this end, it is

important to first receive synchronization in'forn1ation of the received data. Equation 7 and

Equation 8 can be used to acquire synchronization information. Here, Equation 7 relates to

auto~corre|ation, and Equation 8 relates to cross-correlation.

[Equation 7]

RM,_\,(d) =Ec(k,M,X)-ci(mod(lc+d),X);M,X)t=0

[Equation 8]

.\’-«I

R,,l,,_,2,N(d) = Zc(k,M,,X)-c'(mod(k+ d),X);M,,X)k=0

[00111] Equation 7 is used to acquire auto~corre|ation value(s) from the received

code sequence whose sequence ID is M. Further, the acquired auto—correlation value :1,

which is a value other than 0, is used to achieve synchronization.
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[00112} Equation 8 is used to acquire cross-correlation value(s) of a code sequence

whose ID is M; from the received code sequence whose sequence ID is M1. Through the

acquired value, synchronization can be achieved.

[00113] Typically, if the wireless communication system is a synchronous network,

auto-correlation is used to acquire synchronization information, and if the system is an

asynchronous network, cross-correlation is used to acquire synchronization information.

However, according to the embodiments of the present invention, synchronization

information can be acquired using any one or at least one of the correlation schemes.

[00114] After the synchronization information of the received code sequence is

acquired, the receiving end analyzes the received code sequence to acquire the sequence ID,

as shown in Equations 9 and 10.

[Equation 9]

cre(Ic;M,X) =c(k+l;M,X)-c‘(k;M,X) (jbr lc=O,1,--»,L-1)

[Equation 10]

cn:(k;M,X) =c(k+l;lVI,X)0c'(k;1i/I,X) (fiar k=0,1,---,X—1)

[00115] In Equations 9 and 10, ot:(lc;M,X) denotes difference sequence of the

received scqucnccs. Equation 9 is used to acquire the ID information of the received

sequence using the differential sequence corresponding to the total length of the received

sequence. Equation 9 can aiso be used to acquire the ID information of the code Sequence

which has been generated with the cyclic prefix/postfix padded portion. Equation 10 is used
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to acquire the ID information of the received sequence using the smallest prime number

corresponding to length X.

[00116] As discussed, if the differential sequence of the CAZAC sequence is

calculated using Equations 9 or 10, It of the sequence index is generated, and the result

therefrom is transformed by the Fourier transfonn scheme, to show a single peak value.

Thereafter, by detecting the peak value, the ID information of the sequence can be acquired.

[00117] The discussion of above regarding a code sequence or a code sequence set

can be applied to 3”’ Generation Partnership Project (SGPP) system or BGPP2 system as

well as a Wibro system or a Wimax system.-

[00118] It will be apparent to those skilled in the art that various modifications and

variations can be made in the present invention without departing from the spirit or scope of

the inventions. Thus, it is intended that the present invention covers the modifications and

variations of this invention provided they come within the scope of the appended claims and

their equivalents.
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WHAT IS CLAIMED IS:

A method of generating a code sequence in a wireless communication

system, the method comprising:

recognizing a desired length of the code sequence;

generating a code sequence having a length different from the desired length;

modifying the length of the generated code sequence to equal the desired

wherein the step of modifying includes discarding at least one element of the

generated code sequence or inserting at least one null element to the generated code

SEQUBIIC-C.

The method of claim 1, wherein the length of the generated code sequence is

a prime number.

The method of claim 1, wherein the length of the generated code sequence is

a smallest prime number larger than the desired length.
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The method of the claim 1, wherein the length of the generated code

sequence is a largest prime number smaller than the desired length.

The method of claim 1, further comprising selecting the length of the

generated code sequence nearest to the desired length between a smallest prime number

larger than the desired length or a largest prime number smaller than the desired length.

The method of claim 1, further comprising performing circular shift to the

generated code sequence.

The method of claim 1, further comprising performing circular shift to the

generated code sequence having the modified length.

The method of claim 1, further comprising adjusting a power constraint of

the generated code sequence having modified length to a total power constraint of the

recognized the code sequence having the desired length.

The method of claim 1, wherein a number of at least one element to be

discarded corresponds to a difference in number between the desired length and the length

of the generated code sequence.
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