Case 1:15-cv-00546-UNA Document 3 Filed 06/25/15 Page 1 of 1 PagelD #: 328

AO 120 (Rev. 08/10)
TO-: 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
In 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
[J Trademarks or [ Patents. ( [ 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) Inc., and ZTE Solutions Inc.
PATENT OR DATE OF PATENT . .
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
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 patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY
[J Amendment 7 Answer [J Cross Bill [] Other Pleading
_PATENTOR | DATE OF PATENT HOLDER OF PATENT OR TRADEMARE
1
2
3
4
5

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

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—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

ZTE/SAMSUNG/HTC 1002-0001



Case 1:15-cv-00544-UNA Document 3 Filed 06/25/15 Page 1 of 1 PagelD #: 247

AQ 120 (Rev. 08/10)
TO: 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
In 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
[[J Trademarks or [ Patents. ( [] 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) inc., and

Motorola Mobility LLC

e | LD OF PATENTOR TRADEARS
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 patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY
[J Amendment [ Answer [1 Cross Bill [] Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1
2
3
4
5

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

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—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

ZTE/SAMSUNG/HTC 1002-0002



Case 1:15-cv-00545-UNA Document 3

AO 120 (Rev. 08/10)

Filed 06/25/15 Page 1 of 1 PagelD #: 344

Mail Stop 8

REPORT ON THE

To: 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
In 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
[ Trademarks or [ Patents. ( [T] 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 Samsung Electronics Co., Ltd. and Samsung Electronics

America, Inc.
PATENT OR DATE OF PATENT .
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

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 patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY
[ Amendment ] Answer [ Cross Bill [J Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1

2

3

4

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

DECISION/JUDGEMENT

CLERK

(BY) DEPUTY CLERK

DATE

Copy 1—Upon initiation of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director

Copy 3—Upon termination of action, mail this copy to Director

Copy 4—Case file copy

ZTE/SAMSUNG/HTC 1002-0003



Case 1:15-cv-00547-UNA Document 3 Filed 06/25/15 Page 1 of 1 PagelD #: 301

AQ 120 (Rev. 08/10)

TO- 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
In 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
[} Trademarks or [APatents. ( [ 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.

RAD A o, B O ATENT HOLDER OF PATENT OR TRADEMARK
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 US7,809,373B2 10/5/2010 Evolved Wireless, LLC
4 US 7,881,236 B2 2/1/12011 Evolved Wireless, LLC
5 US 8,218,481 B2 7110/2012 Evolved Wireless, LLC

1n the above—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED TNCLUDED BY
{1 Amendment [J Answer [ Cross Bill [] Other Pleading
TRE?);EA}LTR?(RN 0. %%T'ER?AI;)I;E?ATI}EEE HOLDER OF PATENT OR TRADEMARK

1

2

3

4

5

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

DECISION/JUDGEMENT

CLERK

(BY) DEPUTY CLERK

DATE

Copy 3—Upon termination ef action, mail this copy to Director

Copy 1—Upen initiation 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

ZTE/SAMSUNG/HTC 1002-0004



Case 1:15-cv-00543-UNA Document 3 Filed 06/25/15 Page 1 of 1 PagelD #: 489

AO 120 (Rev. 08/10)

TO: 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
In 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
[ Trademarks or [ Patents. ( [J 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

HTC Corporation and HTC America, Inc.

TRADEMARKNO. | OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
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 Evoived 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 patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY
[0 Amendment [1 Answer [J Cross Bill [] Other Pleading
_PATENTOR | DATE OF PATENT HOLDER OF PATENT OF TRADEMARK

1

2

3

4

5

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

DECISION/JUDGEMENT

CLERK

(BY) DEPUTY CLERK

DATE

Copy 1—Upon initiation of action, mail this copy to Director
Copy 2—VUpon filing document adding patent(s), mail this copy to Director

Copy 3—Upon termination of action, mail this copy to Director
Copy 4—Case file copy

ZTE/SAMSUNG/HTC 1002-0005




UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATIONNUMBER | FILING OR 371(C) DATE | FIRSTNAMED APPLICANT | ATTY. DOCKET NO./TITLE |
11/563,909 11/28/2006 Seung Hee Han 7836-1
CONFIRMATION NO. 1721
62574 POA ACCEPTANCE LETTER
Jason H. Vick
Sheridan Ross, PG R AT QAR
Suite # 1200 000000071667572

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.

lagizaw/

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

page 1 of 1

ZTE/SAMSUNG/HTC 1002-0006



Privacy Act Statement

The Privacy Act of 1874 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advisad thal: (1} the gensral authority for the collection of this information is 35
U.S.C. 2(bY2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the
information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission relaied
to a patent application or patent. if you do not furnish the requested information, the U.S. Patent and Trademari
Office may not be able to procass and/or examine your submission, which may result in termination of proceedings
or abandonment of the application or expiration of the patent.

Tha information provided by you in this form will ba subjsct to the following routing uses:

1. The information on this form will be treated confidentially {o the exient aliowed under the Freedom of
information Act (5 1U.S.C. 552) and the Privacy Act (5 U.5.C 552a). Records from this system of records
may be disclosed to the Department of Justice to detarmine whether disclosure of these records is
requiired by the Freedom of information Act.

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

evidence to a court, magistrate, or administrative tribunal, including disclosuras to opposing counsel in the

course of settlement negotiations.

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

4. Avrecord in this system of records may be disclosed, as a routine use, t¢ a contractor of the Agency
having nead for the information in order to perform a contract. Recipients of information shall be raguirad
to comply with the requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.3.C. 552a(m).

5. Avrecord related to an Infernational Application filed undar the Patent Cooperaticn Trealy in this system of
records may be disclosed, as a routine use, {o the international Bureau of the World intellectual Property
Organization, pursuant o the Patent Cooperation Treaty.

6. Avrecord in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181} and for review pursuant to the Atomic Energy Act
(42 U.S.0. 218(c}).

7. Avrecord from this system of records may be disciosed, as a routine use, o the Administrator, General
Servicas, or hisfhar designes, during an inspection of records conductad by G8A as part of that agency's
responsibility to recommend improvements in records managemant practicas and programs, undsar
authority of 44 U.5.C. 2804 and 2808, Such disciosurse shall be made in accordance with the GSA
reguiations governing inspection of records for this purpose, and any other relevant (i e, GSA or
Commarca) directive. Such disclosure shall not be used to make dsterminations about individuals.

& Arecord from this system of records may be disciosed, as a routine use, to the public after sither
publication of the application pursuant to 35 U.8.C. 122(b) or issuance of a patent pursuant to 35 U.8.C.
151. Further, a record may be disclosad, subject to the limitations of 37 CFR 1.14, as a routine use, to the
public if the record was filed in an application which bacame abandoned or in which the procesdings were
terminatad and which application is referenced by sither a published application, an application open to
public inspection or an issued patent.

9. Arecord from this systam of records may be disclosed, as a routine use, to a Federal, State, or local law
anforcement agency, if the USPTO bhecomas aware of a violation or potential viclation of law or regulation.

)

ZTE/SAMSUNG/HTC 1002-0007



Electronic Acknowledgement Receipt

EFS ID: 20560608
Application Number: 11563909
International Application Number:
Confirmation Number: 1721

Title of Invention:

METHOD AND APPARATUS FOR GENERATING AND TRANSMITTING CODE
SEQUENCE IN A WIRELESS COMMUNICATION SYSTEM

First Named Inventor/Applicant Name:

Seung Hee Han

Customer Number:

62574

Filer: Jason Vick/Joanne Vos
Filer Authorized By: Jason Vick
Attorney Docket Number: 7836-1
Receipt Date: 30-0CT-2014
Filing Date: 28-NOV-2006
Time Stamp: 13:26:30

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
D t D t FileN s . .
Number ocument Description rie Name Message Digest | Part/.zip| (if appl.)
2530874
1 Statement_Under_373c_w_PO 4
A_EWL.pdf yes
87485c93f6fa988b3d0c92ac5376c27b2e5|

ZTE/SAMSUNG/HTC 1002-0008



Multipart Description/PDF files in .zip description
Document Description Start End
Assignee showing of ownership per 37 CFR 3.73. 1 3
Power of Attorney 4 4
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

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/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

ZTE/SAMSUNG/HTC 1002-0009



5 {08-12)
1-0031

.FTP = D” “\ MMERCE

a valid OMB control numbar,

Under the Faperwoerk Reduction Act of 1995, no persons are required o respond te a ¢
STATEMENT UNDER 37 CFR 3.73(c})
EVOLVED WIRELESS LLC

7,746,916 Elled/lesue Date: June 28, 2010
TRANSMITTING CODE SEQUENCE IN A WIRELESS COMMUNICATION SYSTEM

Applicant/Patent Owner:

Application No./Patent No.:
METHOD AND APPARATUS FOR GENERATING AND

Titled:
EVOLVED WIRELESS LLC a Corporation
(Name of Assignes} {Type of Assignee, e.g., corporation, parinershiip, univarsity, governmant agency, @i}

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

The assignee of the entire right, title, and interest.
D An assignee of less than the entire right, title, and interest (check appiicabie box}:
L..j The extant {by percentage) of its ownership interestis
heiding the balance of the interest must ba submitiad to account for TUJ% 0\‘ the OWi’it‘i’thF} mtercst

E There are unspecified parcentages of ownership. The other parties, including inveniors, who together own the entire

right, title and interest are:

3

Additional Statemeni(s) by the owner(s) holding the balance of the interest musi be submitied to account for the entire

right, title, and interest.
3. u The assignee of an undivided interest in the entirety {a compiete assignment from one of the joint inveniors 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 intere
right, title, and interast.

4. D The recipient, via a court proceeding or the like (2.g., bankrupley, probate), of an undivided interest in the entirety (a
complets transfer of ownership interest was made). The certified document{s} showing the transier is attachaed.

Tha interest identified in opticn 1, 2 or 3 above (not option 4) is evidenced by aither {choose ane of options A or B below}:

A. m An assignment from the inventor(s) of the patant application/patant identified above. The assignmant was recorded in

the United States Patent and Trademark Offica atReel CFrame , or for which a copy
thereof is attached.
B. L:“: A chain of title from the inventor(s), of the patent application/patent identified above, o the current assignee as follows:
1. From: MiIN SEQK NOH et al. To: LG ELECTRONICS INC.
The document was recorded in the United States Patent and Trademark Office at
Reel 018027 , Frame 0593 . or for which a copy thereof s aftached.
5 Erom: LG ELECTRONICS INC. To TG LAMBDA LLC
The document was recorded in the Linited States Patent and Trademark Office at
Reet 032343 , Frame 0761 . or for which a copy thereof is attached.
{Page 1 of 2]
This collection of information is reguired by 37 CFR 3.73(b). The intormation is required to obtain or refain a be']e"' by ﬂ*e publn which ie {(ang by the JSPTC fo
process} an ap . Contidentiality is governed by $.C. 122 and 37 CFR 1.11 and 1.14. 2ction is including
g upon n.he

gathering, pr reparing. and submitting the completed application Torr i
of time ),oq require to complete this form and/or suggestions for reducing this burde

Office, 1.8, Department of Commerce, £.C, Box 1450, Alexandria, VA 22313-145C. DO NOT SEND F&

TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 223131450

wid be sent to the Chief inform
OR COMPLETE

S
\m'\as TOTHIS AJ’)HL 38, SEND

If vou need assistance in compleiing the form, call {-800-PT0-9198 and select option 2.

ZTE/SAMSUNG/HTC 1002-0010



PTO/AIACE (08-12)
312018 OMB 06651-0031

U
(&8

Under the Paperwork Heduction Act of 1685, no persons are required e respond fo a collection of inform

STATEMENT UNDER 37 CFR 3.73(¢}

3 From: TQLAMBDALLC 1o EVOLVED WIRELESS LLC

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

Reel 034039 , Frame 0403 , of for which a copy theredf is aitachad.

-

4, From: Tor

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

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

5. From: To:

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

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

&, From: fo:

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

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

m Additional documents in the chain of title are lisied on a supplemental sheet{s).

m As requirad by 37 CGFR 3.73{c}{1}(i), the documentary evidence of the chain of title from the original owner t¢ the
assignes was, or concuiranily is being, submittad for recordation pursuant to 37 CFR 3.11.

INOTE: A separale copy {i.e., a true copy of the original assignment document(s)) must be submittad 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 litla is supplied balow) is authorized to act on behalf of the assignes.

fJason H. Vick/ October 30, 2014
Signature Date

Jason H. Vick 303-863-9700

Printed or Typed Name Title or Registration Number

{Page 2 of 2}

ZTE/SAMSUNG/HTC 1002-0011



U DE
s dispiay

e Paperwork Fedustion Act of 1998, no persens arg

vad O"v’& wrm hw

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

| heraly revoke all |
under 37 CER 3.73

vious powers of attarney given in the application identified in the attached staterment

{ heraby appsmﬁ:

with Customer Number 6 2 5? 4

ow (i more than ten palent practiioners are 1o be nam

named s

1
H

-

i, then a customer number must be usad)

Mame Narme Registration
iu vb»!r ber
o Uy igned before the United States Patent and Trademark Cffice (USPTGO) in connection with
::sudw% ass ;ned oaly 1o the undersigned according to the USPTO assignmant records or assignments documenis

attached slatement under 37 CFR 3.73{g) ta

The address associated with Customer Nurnber: 6 25? 4

i Firmor
individual Mame

Address

ity %;m
i

Country

Teleghone Email

Assignee Name and Address: EVOLVED WIRELESS LLC
05 Las Cimas Parkway, Suite 240
Austin, TX 78746

o]

& copy of this form, together with a stalement under 37 OFR 3.73{c} (Form PTO/AIANEE or eguivaient) is reguired to be
Filed in each application in which this form is used. The statement under 37 CFR 3.73{¢) may be completed by one of
The practitiopers appointed in this form, and must identify the application in which this Power of Altorney is to be filed.

SIGNATURE of Assignee of Record
The individual whose signaturs and fitle is supplied below Is authorized o act on behalf of the assignes

S

ZTE/SAMSUNG/HTC 1002-0012



UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED 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 IR AT DE LT O
Suite # 1200 000000067295087

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.

/dtvernon/

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

page 1 of 1

ZTE/SAMSUNG/HTC 1002-0013



2 UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
PQ. Box 1450
Alexandria, Virginia 22313-1450
WWW.uspto.gov’

APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
11/563,909 11/28/2006 Seung Hee Han 2101-3280
CONFIRMATION NO. 1721
35884 POWER OF ATTORNEY NOTICE
LEE, HONG, DEGERMAN, KANG & WAIMEY

660 S. FIGUEROA STREET

IR TS ADE LR R
Suite 2300 000000067295086

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).

/dtvernon/

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

page 1 of 1

ZTE/SAMSUNG/HTC 1002-0014



PTOIAIAEO (07125

Approved Tor use through 117372014, OB 0851-0035

15 Patens and Trademark Offics; 1.5 1 RTMENT OF COMMERCE

Undar the Paparwoerk Reduction Act of 1895, no persons are required 40 respond 1o a col arof sformation: unless it displays a valid DMB nonirol number,

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

| hereby revoke all previous powers of attomey given in the application identified in the attached statement
under 37 CFR 3.73(c).
{ hereby appaint;

Praciitioners assoclafed with Customer Number: 6 2 57 4
OR

D Practitionar(s) named below (if mote than tan paten! practitionars are to be named, then a customer number must be used):

Name Registration Name Regislration
Number Number

As attormey(s) or agent(s) to reprgsent the undersigned before the Uniled States Patent and Trademark Office (USPTOY in connection with
any and ail patent applications assigned only {0 the undersigned according to the USPTO assignment records or assighments documents
attached o this form in accordance with 37 CFR 3,73(c).

Please change the correspondence address for the application identified in the attached statement under 37 CFR 3,73{c) to:

[!__J The address associated with Customer Number: 62574
OR

Firm or
Individual Name

Address

{ |
City | State :; Zip

Cauntry

Telgphone Envail

Assignea Name and Address: TQ LAMBDA, LLC
805 Las Cimas Parkway, Suite 240
Austin, TX 78746

A copy of this form, together with a statement under 37 CFR 3.73(c) {Form PTO/AIA/S6 or equivalent) is required fo he
Filed in each application in which this form is used. The statement under 37 CFR 3.73(c) may be complated by one of
The practitioners appointed in this form, and must identify the application it which this Power of Attornay is to be filed.

SIGNATURE of Assignee of Record
The individual whose signature and title is supplied below is authorized 1o act on behalf of the assignes

Signature [)M X{(})\M Date l/ 2,7;3 o

Neme | Abha S. Diline Teleghons (512) 609-1820
Titte Managing Director

This collzclion of infarvation is requred by 37 CFR 1,31, 1.32 and 1,33, The mformauon is raquered to oblan or retan a beneld by the public which s to file (and
by the USPTO fo process) an agplication. Confidentiality 1s governed by 35 U.S.C. 122 and 37 OFR 1.17 and 1.14, This callection s sstimated {6 take 2 minutas
to campista, indluding gathering, praparng, and submifting the completed application farm 1o the USPTO. Tima wi vary dapending rdividual casa. Any
uire fo comiplele this form ardior sugoestions for tedusing this burden, should be serito shiel information Officar,
snt and Tradel fice. U.8. Duparinsant of Commarce, 2.0, Box 1450, Alexardris, VA 223131450, DO NOT SEND F OR COMPLETED

TO THIZ AGDRESS. SEND T3O: Commissioner for Patents, P.0O. Box 1450, Alexandria, YA 223131450,

I you naed assistancs in completing the fasm, call 1-800-PTO-9199 and sslect option 2.
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Electronic Acknowledgement Receipt

EFS ID: 18424616

Application Number: 11563909

International Application Number:

Confirmation Number: 1721

METHOD AND APPARATUS FOR GENERATING AND TRANSMITTING CODE

Title of Invention: SEQUENCE IN A WIRELESS COMMUNICATION SYSTEM

First Named Inventor/Applicant Name: Seung Hee Han
Customer Number: 35884
Filer: Jason Vick/Joanne Vos
Filer Authorized By: Jason Vick
Attorney Docket Number: 2101-3280
Receipt Date: 10-MAR-2014
Filing Date: 28-NOV-2006
Time Stamp: 18:23:32
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (if appl.)

519808
Statement_Under_373c_w_PO

Apdf yes 3

«c2f4415e68ba001890968a4f4b86672c27bf
96e
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Multipart Description/PDF files in .zip description
Document Description Start End
Assignee showing of ownership per 37 CFR 3.73. 1 2
Power of Attorney 3 3
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

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/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTO/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 Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)
Applicant/Patent Owner: TQLAMBDALLC

Application No./Patent No.: /746,916 Filed/lssue Date; June 29, 2010

Titled: METHOD AND APPARATUS FOR GENERATING AND TRANSMITTING CODE SEQUENCE IN A WIRELESS COMMUNICATION SYSTEM
TQLAMBDALLC g Corporation

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

states that, for the patent application/paient identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. D 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.

[:’ 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. |:| 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. D 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 abave (not option 4) is evidenced by either (choose one 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 , or for which a copy
thereof is attached.

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

1. From: Min Seok Noh et al. To: 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: TQLAMBDALLC

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

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

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which Is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1,11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the Individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Informatian Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS, SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.

ZTE/SAMSUNG/HTC 1002-0018




PTC/AIA/96 (08-12)
Approved for use through 01/31/2013. OMB 0651-0031
U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

STATEMENT UNDER 37 CFR 3.73(c)

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

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

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 recordation pursuant to 37 CFR 3.11.

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

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

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

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

e T March 10, 2014
Signat - Date

Jason H. Vick 45285

Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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PTO/SBA4T (03-09}
72015, OMB 0651-0016
U.8. Patent ard Trademark Office; U. 8 RTMENT OF COMMERCE

18 gre required to respond 1o & colle of information unless it displays a valid OMB control number.

“FEE ADDRESS” INDICATION FORM

Under the Paperwork Reduction Act of 19985, no pers

Address to: Fax fo;
Mail Stop M Correspondence 571-273-6500
Conunissioner for Patents - O -~

P.Q. Box 1450
Alexandria, VA 22313-1450

INSTRUCTIONS: The issue fee must have been paid for application{s) listed on this form. In addition,

only an address reprasented by a Customar Number can be astablished as the fee address for maintenance
s purposes (hereafler, fee address). A fee address should be sstablished when correspondence related o

maintenance fees should be mailed to a different address than the correspondencs address for the application.

When to check the first box below: If vou have a Customer Number {o represent the fee address. When

o chack the second box below: If you have no Customer Number representing the desired fee address,

n which case a completed Request for Customer Number (FTC/SB/128) must be attached fo this form. For

moreg information on Cusiomer Numbers, see the Manual of Patent Examining Procedure (MPEP) § 403.

For the following listed application{s), please recognize as the ‘Fee Addrass” under the provisions of 37 CFR
1.363 the address associated with:

Customer Number: 625?4

OR

ﬂ The attached Requeast for Customer Number (PTO/SB/125) form,

PATENT NUMBER APPLICATION NUMBER

{if known)

7,746,918 11/663,909

Completed by {chack one):

D Applicant/inventor idason H. Vick/
Signature
Attorney or Agent of record 45,288 Jason H. Vick
{Reg. No.} Typed or printed name
D Assignee of record of the entire interest. See 37 CFR 3.71. 303-863-8700
Statement under 37 CFR 3.73(b} is enclosed. Requester’'s telephone number
(Form PTO/SB/OG)
[:E Assignee recorded at Reel Frame March 10, 2014
Date

Signaturas of all the inventors or assignees of recerd of the entire interest or their representative(s) are required. Submit muiltiple forms if more that one
€ i3 required, see below™.

* Totat of forms are submitted.

This collection of information is required by 37 CFR 1.363. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTC
to process) an application. Confidentislity is govemed by 35 US.C. 122 and 37 CFR 1. 11 and 1.14. This colle cion is estimated to take & minutes io complete,
including gathering, preparing, and s ng the completed application form to the USPTO. Yime will vary depending upon the individual case. Any commenis on
the amount of time you require to compilete this form andior suggestions for reducing this burden, should be sent to the Chief information O 1.8, Patent and
Trademark Office, U.8. Depar tment of Commerce, F.O. Bex 1450, Alex andria, VA 22818~ 1450, DO NGTY ND COMPLETE D FORMS TO THIS A DDRESS.
SEND TO: Mait Stop M Correspondence, Commissioner for Patents, P.O. Box 1450, Alexandria, YA 22313-1450.

if you need assistance in completing the form, cafl 1-800-PT-8199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1874 (P.L. $3-879} requires that you he given certain information in connaction
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requiraments of the Act, please ba advised that: {1) the general authority for the
collaction of this information is 35 U.8.C. 2(b}(2}); (2} furnishing of the information solicited is voluntary;
and (3} the principal purpose for which the information is used by the U.S. Patent and Trademark
Office is to process and/or examine your subimission related to a patant application or patant. if you do
not furnish the requested information, the U.8. Patent and Trademark Offica may not be able to
process andfor examine your submission, which may resuit in tarmination of proceedings or
abandonment of the application or expiration of the patent.

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

1. The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act {5 U.8.C. 552} and the Privacy Act {5 U.8.C 552a). Records from
this system of records may be disclosed to the Departmant of Justice to determine whether
disciosure of thase racords is required by the Freadom of Information Act.

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

3. Arecord in this systam of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains, whan the
individual has requested assistance from the Member with respact to the subject matter of the
record.

4. Avrecord in this system of records may be disciosed, as a routing use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the raguiremants of the Privacy Act of 1874, as
amended, pursuant to 5 U.8.C. 852a(m).

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

5. Arecord in this system of records may be disclosed, as a routing use, o another faderal
agency for purposes of National Security review (35 U.S.C. 181} and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218{c)).

7. Arecord from this system of records may be disclosad, as a rouline use, to the Administrator,
General Sarvices, or hisfher designee, during an inspection of records conducted by GSA as
part of that agency’s responsibility to recommend improvements in records management
practices and programs, undar authority of 44 U.8.C. 2804 and 2906, Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant {i.e., GSA or Commaerce) directive. Such disclosure shali not
be used to make determinations about individuals.

3. Arecord from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.8.C. 122{b) or issuance of a patent
pursuant to 35 U.S.C. 1581, Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, fo the public if the record was filed in an application which
became abandonad or in which the proceedings ware terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

9. Arscord 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 taw or regulation.
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Electronic Acknowledgement Receipt

EFS ID: 18424704

Application Number: 11563909

International Application Number:

Confirmation Number: 1721

METHOD AND APPARATUS FOR GENERATING AND TRANSMITTING CODE

Title of Invention: SEQUENCE IN A WIRELESS COMMUNICATION SYSTEM

First Named Inventor/Applicant Name: Seung Hee Han
Customer Number: 35884
Filer: Jason Vick/Joanne Vos
Filer Authorized By: Jason Vick
Attorney Docket Number: 2101-3280
Receipt Date: 10-MAR-2014
Filing Date: 28-NOV-2006
Time Stamp: 18:27:52
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no

File Listing:

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

151377
1 Change of Address Fee_Address.pdf no 2

€108282¢222fch7ch0d6da273005184besb
5c174

Warnings:

Information:
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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

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/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
11/563,909 06/29/2010 7746916 2101-3280 1721
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 Term 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 Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

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

Seung Hee Han, Seoul, KOREA, REPUBLIC OF;

Min Seok Noh, Seoul, KOREA, REPUBLIC OF;

Yeon Hyeon Kwon, Suwon-si, KOREA, REPUBLIC OF;
Hyun Hwa Park, Anyang-si, KOREA, REPUBLIC OF;
Hyun Woo Lee, Anyang-si, KOREA, REPUBLIC OF;
Dong Cheol Kim, Uiwang-si, KOREA, REPUBLIC OF;

IR103 (Rev. 10/09)
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O.Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO. |
11/563,909 11/28/2006 Seung Hee Han 2101-3280 1721
35884 7590 05/25/2010
EXAMINER
LEE, HONG, DEGERMAN, KANG & WAIMEY | |
660 S. FIGUEROA STREET DSOUZA, JOSEPH FRANCIS A
Suite 2300 ART UNIT PAPER NUMBER
LOS ANGELES, CA 90017 | | |
2611
| 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@lhlaw.com
ip.Jhlaw @ gmail.com
ip.Jhlaw @live.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
Examiner-Initiated Interview Summary 11/56?’909 HAN E_T A
Examiner Art Unit
ADOLF DSOUZA 2611
All Participants: Status of Application: __
(1) ADOLF DSOUZA. 3)___ .
(2) Jeffrey Lotspeich (Reg. No,. 45,737. 4y .
Date of Interview: 5/11/2010 Time: -

Type of Interview:
X Telephonic
[ Video Conference
[] Personal (Copy given to: [ ] Applicant  [] Applicant’s representative)

Exhibit Shown or Demonstrated: []Yes [X] No
If Yes, provide a brief description:

Part I.

Rejection(s) discussed:
none

Claims discussed:
hone

Prior art documents discussed:
hone

Part Il.

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 IFW.

Part 11l

[ 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.

[ 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 Il above.

/Adolf DSouza/
Examiner, Art Unit 2611
(Applicant/Applicant’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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UNITED STATES DEPARTMENT OF COMMERCE
U.S. Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

APPLICATION NO./ FILING DATE FIRST NAMED INVENTOR / ATTORNEY DOCKET NO.
CONTROL NO. PATENT IN REEXAMINATION
11563909 11/28/2006 HAN ET AL. 2101-3280
EXAMINER

LEE, HONG, DEGERMAN, KANG & WAIMEY
660 S. FIGUEROA STREET ADOLF DSOUZA
Suite 2300
LOS ANGELES, CA 90017 ART UNIT PAPER

2611 20100512

DATE MAILED:

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

Commissioner for Patents

(1) Printer Rush document attached
(2) Interview Summary PTO-413B attached

/Adolf DSouza/
Examiner, Art Unit 2611

PTO-90C (Rev.04-03)
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O.Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO. |
11/563,909 11/28/2006 Seung Hee Han 2101-3280 1721
35884 7590 05/17/2010
EXAMINER
LEE, HONG, DEGERMAN, KANG & WAIMEY | |
660 S. FIGUEROA STREET DSOUZA, JOSEPH FRANCIS A
Suite 2300 ART UNIT PAPER NUMBER
LOS ANGELES, CA 90017 | | |
2611
| NOTIFICATION DATE | DELIVERY MODE |
05/17/2010 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@lhlaw.com
ip.Jhlaw @ gmail.com
ip.Jhlaw @live.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
; 11/563,909 HAN ET AL.
Interview Summary Examiner Art Unit
ADOLF DSOUZA 2611

All participants (applicant, applicant’s representative, PTO personnel):
(1) ADOLF DSQUZA. 3) .

(2) Jeffrey Lotspeich (Reg. No. 45737). 4) .

Date of Interview: 20 April 2010.

Type: a)X] Telephonic b)[] Video Conference
¢)] Personal [copy given to: 1)[] applicant  2)[] applicant’s representative]

Exhibit shown or demonstration conducted: d)[] Yes e)X No.
If Yes, brief description:

Claim(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)[] N/A.

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.

/Adolf 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 (b)

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. Itis 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 for which 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.)

— Anindication whether or not an exhibit was shown or a demonstration conducted

— An identification of the specific prior art discussed

— Anindication 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 signhed 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.)

8) 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, “Interview 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. Applicant(s)

L 11/563,909 HAN ET AL

Response to Rule 312 Communication . .
Examiner Art Unit
ADOLF DSQUZA 2611

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

1. [ The amendment filed on 21 April 2010 under 37 CFR 1.312 has been considered, and has been:
a)d entered.

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

c)[] disapproved because the amendment was filed after the payment of the 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.

d) [0 disapproved. See explanation below.

e)[] entered in part. See explanation below.

Attachment: PTQO-413 Interview Summary Form attached

/David C. Payne/ {Adclf DSouza/
Supervisory Patent Examiner, Art Unit 2611 Examiner, Art Unit 2611

U.S. Patent and Trademark Cffice
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.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

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

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

ave its own certificate of mailing or transmission.

35884 7590 03/19/2010
Certificate of Mailing or Transmission
LEE, HONG, DEGERMAN, KANG & WAIMEY I herebg certify that this Fee(s) Transmittal is being deposited with the United
7 States Postal Service with sufficient postage for first class mail in an envelope
66(_) S. FIGUEROA STREET addressed to the Mail Stop ISSUE FEE address above, or being facsimile
Suite 2300 transmitted to the USPTO (571) 273-2885, on the date indicated below.

LOS ANGELES, CA 90017

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED 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 SYSTEM
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) : (1) the names of up to 3 registered patent attorneys
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively, KANG & WAIMEY
Address form PTO/SB/122) attached. . . . 2
(2) the name of a single firm (having as a member a
[ “Fee Address” indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 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 assignee category or categories (will not be printed on the patent) : [ Individual Corporation or other private group entity [ Government
4a._The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

Issue Fee [ A check is enclosed.

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

[J Advance Order - #of Copies The Director is hereby authorized to charge the regélired fee(s), any deficiency, or credit any

overpayment, to Deposit Account Number _50-2290 (enclose an extra copy of this form).
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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/ pae May 12,2010
Sevan Savsa Registration No. 61 !71 8

Authorized Signature
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This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
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P.O. Box 1450
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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

Sir:

This paper accompanies the substitute specification filed herewith.
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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 Lotspeich/

Jeffrey J. Lotspeich
Registration No. 45,737
Attorney for Applicant
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PARK, Hyun Woo LEE, and Dong Cheol KIM

FOR
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[0001] This application claims the benefit of Korean Application No. P2005-
114306, 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-orthogonal which represent good correlation
properties.

[0004] For example, a Hadamard matrix of 128x128 is used in a portable internet
(PI) to insert the code sequence to the frequency domain. In so doing, 127 types of code

sequences are used.
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[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 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 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.
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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
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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 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
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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 gencrated CAZAC sequence aNseq_ yXN 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 XN and the CAZAC sequence ady ~XN 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=1031 and a code sequence set dy

N

eg 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;

Attorney Docket No. 2101-3280

ZTE/SAMSUNG/HTC 1002-0045



[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; and
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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 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, cell search, or channel 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
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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 sequence can 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 are mapped using algorithms such as a quadrature phase
shift keying (QPSK) or a 16-quadrature amplitude modulation (16QAM). 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 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), 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

sequence is defined as N seq N, and a code sequence set defined as aNseqi NXN . In

operation, the code sequence set aNML yXN having N seq_ N number of codes can be

N

extended to a code sequence set aN seq um XN having seq M mnumber of codes.

[0045] Equation aN seq ~XN s a matrix of N seq N xN of

a = [ao a, g ]I N
Ny N TN, N ON, N Ny vV 1 ,and 7 Ny nXN isa

row vector of

IR T ) N O R G S |
Furthermore, allifmi NxN (n) indicates I’l(: 091929 T N - 1) element of
k(=0,12,---, Nseq N T 1) code sequence.
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[0046] Referring to Figure 3, a code sequence set aNseqi uxM , 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 Ny wmxN , having seq M

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

is length N. More specifically, the code sequence set aNseq ~mXM , having Nseq M

number of code sequences where each code sequence has length A/ (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 A/. 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 A,

11
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N

Consequently, a code sequence set aNseq ~ u*N , having seq M number of code

sequences in which each code sequence has length &, 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 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
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 often used CAZAC sequences — GCL CAZAC and Zadoff-Chu CAZAC. The

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

[Equation 1]
c(k;N,M) = exp[%j (for odd N)
[Equation 2]
c(k;N,M)=exp M (for even N)
12
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[0051] Here, £ 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]
lc(k; N, M) =1 (forallk,N,M)

[Equation 4]

I, (for d =0)

Rux D=0 ord =0)

[Equation 5]

Ry w,w(d)=p (forall M,,M, and N)

[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-1 number of codes, some of which 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 L-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 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 code.

[Equation 6]
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A 1
exp z’% , when M is odd

index(A) _
¢ (n) = Am®
exp| i - , when M is even

\

where n=0,1,2,---, M —1

[0058] In Equation 6, A4 and M are natural numbers, and
index(A)(: 091:27"'3Nseq7M - 1) is an index of 4 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 aNseq XM where M=1031 is applied to Equation 6.

[0059] Since M (=1031) is a prime number, N seq M =1030. Furthermore, 4 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 (=1024/2 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 aN XM

seq

where M = 1031 to a code sequence set aNseqiMxM whose length is N = 1024, M — N

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

sequence set aNmLMxN .
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[0061] In determining the value of M, although the number of code sequences can
increase with increase in value of ¥, 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 A is the smallest prime number greater than the value of length N.

[0062] If the code sequence set aNse NXN generated using length N=1024 is
q

compared with the code sequence set aNseqi XN, a total number code sequences of the
former can be represented by N/2 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 — 1 or 1030 having an index 0,1,2,---,M —2(M =1031).

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

sequence. More specifically, the cross-correlation properties of

k —
Ay N (k =12, ':Nseq_M - 1) associated with the remaining

swq _

0
Nseq_M (1029) code sequences for aNseq_MxN code sequence of the code

sequence set aNseq ~ uxN . The figure illustrates this with respect to amplitude, code index,
and time index.

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

ay

seq NXN using N (=1024). More specifically, the figures illustrate cross-correlation

f a]ffswqiMxN (k = 1727. ) .7Nseq_M _1)

properties o

N

regarding the remaining

seq _N (5 1 1) 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-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

ay

seq

u XN and the CAZAC sequence dy

S

g N¥N when N=1024.

[0066] Figure 7 illustrates the cross-correlation propertics CDF of the code

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

number of N=1031 and a code sequence set aN seq uXN having length of 1024 (seven
(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
2% _ 1 is generated. Thereafter, a value “1” is added to the shift register, resulting in a length
2% _1, and then, adjust the length to equal P

[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
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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-correlation and cross-
correlation properties are removed, the remaining number of code sequences may be less
than L — 1.

[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
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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 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 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
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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, 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.

[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 the sequence, and the remaining sequence 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 in 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, 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.
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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. In 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 length X 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 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. Thereafter, the result of the generated code sequence having length L 1303 is
applied circular shift thereto, resulting in the CAZAC sequence 1304.

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

sequence 1404 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
Attorney Docket No. 2101-3280

ZTE/SAMSUNG/HTC 1002-0062



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., 0s). 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 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. 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 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 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 information
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 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., 0s) 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 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 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 (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, 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 information,
timing update information, resource request information, user ID information, channel
quality information (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 of 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 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 length of L. In other words, the sequence selection unit 1602 stores the value of the
desired length Z, and then selects an appropriate code sequence for expressing the control
information to be transmitted where the code sequence has a length of L.

[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.

[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 1701a is used to
generate a first code sequence (C1). Here, C1 can be defined as a code sequence having a
length of X 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. C1 is then applied circular shift by the
circular shift application unit 1701b. More specifically, the circular shift application unit
1701b receives C1 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, a code sequence removing unit 1702b, and a padding unit 1702c. More
specifically, the control unit 1702a 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

29
Attorney Docket No. 2101-3280

ZTE/SAMSUNG/HTC 1002-0068



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 portion/section of C2 whose length corresponds to
the length of L — 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 in C4. Here, the padding portion can 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-correlation of the code sequence with circular shift applied
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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] In Figures 18 and 19, if the value of circular shift is O 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 shift, 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 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 ID 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 and
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]
X-1
Ry (d) = c(k, M, X)oc" (mod(k +d), X ); M, X)
k=0
[Equation 8]
X-1
Ry (d) =D ek, M, X)oc" (mod(k +d), X ); M, X)
k=0

[00111] Equation 7 is used to acquire auto-correlation value(s) from the received

code sequence whose sequence ID is M. Further, the acquired auto-correlation value d,

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 M. 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 1D,
as shown in Equations 9 and 10.

[Equation 9]

oc(l; M, X)) =c(k+1;M, X)ec" (k;M,X) (for k=01,---,L—1)
[Equation 10]

oc(k;M, X)=c(k+1;M,X)ec (k;M,X) (for k=01,---, X 1)

[00115] In Equations 9 and 10, oc(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 length X.

[00116] As discussed, if the differential sequence of the CAZAC sequence is
calculated using Equations 9 or 10, &£ 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 3™ Generation Partnership Project (3GPP) 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 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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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
party,

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 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.

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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27 - 28. (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 end 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 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 cither 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 the specification as originally filed. See, for
example, at least Figs. 11 and 17 and accompanying portions of the specification. In accordance
with MPEP 714.16, 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 gratefully 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, Degerman, Kang & Waimey
/Jeffrey Lotspeich/

Jeffrey J. Lotspeich
Registration No. 45,737
Attorney for Applicant
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INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where

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

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

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

Eapers. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

35884 7590 03/19/2010
Certificate of Mailing or Transmission
LEE, HONG, DEGERMAN, KANG & WAIMEY I hereby certify that this Fee(s) Transmittal is being deposited with the United
7 States Postal Service with sufficient postage for first class mail in an envelope
66(_) S. FIGUEROA STREET addressed to the Mail Stop ISSUE FEE address above, or being facsimile
Suite 2300 transmitted to the USPTO (571) 273-2885, on the date indicated below.

LOS ANGELES, CA 90017

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED 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 SYSTEM
| APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1510 $300 $0 $1810 06/21/2010
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
DSOUZA, JOSEPH FRANCIS A 2611 375-142000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). . 1
(1) the names of up to 3 registered patent attorneys
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. . . . 2
(2) the name of a single firm (having as a member a
[ "Fee Address” indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

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

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

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

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

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
[J Advance Order - #of Copies [ The 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)
. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. e 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 required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will va.g de ending upon the individual case. Any comments on the amount of time you require to complete
this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce,%.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 of information unless it displays a valid OMB control number.

PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |
11/563,909 11/28/2006 Seung Hee Han 2101-3280 1721
35884 7590 03/19/2010 I EXAMINER |
LEE, HONG, DEGERMAN, KANG & WAIMEY DSOUZA, JOSEPH FRANCIS A
660 S. FIGUEROA STREET | ART UNIT PAPER NUMBER |
Suite 2300 2611
LOS ANGELES, CA 90017 DATE MAILED: 03/19/2010

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

The Patent Term Adjustment to date is 456 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 456 day(s).

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

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

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

Page 3 of 3
PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010.

ZTE/SAMSUNG/HTC 1002-0086



Application No. Applicant(s)

. . 11/563,909 HAN ET AL
Notice of Allowability Examiner Art Unit
ADOLF DSOUZA 2611

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

1. [ This communication is responsive to
2. [ The allowed claim(s) is/are )

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

a)[J Al b)[JSome* c)[JNone of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies notreceived: __
Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements

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

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

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

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

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

Attachment(s)
1. [ Notice of References Cited (PTO-892) 5. [ Notice of Informal Patent Application
2. [[] Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [ Interview Summary (PTO-413),
Paper No./Mail Date .
3. [ Information Disclosure Statements (PTO/SB/08), 7. ] Examiner's Amendment/Comment
Paper No./Mail Date
4. [] Examiner's Comment Regarding Requirement for Deposit 8. [[] Examiner's Statement of Reasons for Allowance
of Biological Material
9. [0 other .
Adolf DSouza /David C. Payne/
Examiner Supervisory Patent Examiner, Art Unit 2611
Art Unit: 2611
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.

2. Claims have been renumbered as shown below:

e Claims 24 — 26 have been renumbered as claims 1 - 3 respectively.
e Claims 29 - 33 have been renumbered as claims 4 - 8 respectively.

e 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.

4, 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-

ZTE/SAMSUNG/HTC 1002-0088



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
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

Adolf DSouza

Examiner

Art Unit 2611
AD

/David C. Payne/
Supervisory Patent Examiner, Art Unit 2611

ZTE/SAMSUNG/HTC 1002-0089



Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | ;553909 HAN ET AL.
H“HH “ “ Examiner Art Unit
ADOLF DSOUZA 2611
ORIGINAL INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
375 142 H|o| 4|8 1/00 (2006.01.01)
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
370 203 208
375 131 140 146 148
O Claims renumbered in the same order as presented by applicant O CPA O T.D. O R1.47
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original

1 24

2 25

3 26

- 27

- 28

4 29

5 30

6 31

7 32

8 33

- 34

35

9 36

10 37

11 38

/ADOLF DSOUZA/
Examiner.Art Unit 2611 3/12/2010 Total Claims Allowed:
1
(Assistant Examiner) (Date)
/DAVID C PAYNE/
Supervisory Patent Examiner.Art Unit 2611 03/14/2010 O.G. Print Claim(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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Under the Paperwork Reduction Act of 1895, no persons are required to respond to a collection of information unless it contains a valid OMB control number.
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that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
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the information in order to perform a contract. Recipients of information shall be required to comply with the
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may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
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hisfher designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

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

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

EFS Web 2.1.17

ZTE/SAMSUNG/HTC 1002-0104



Electronic Acknowledgement Receipt

EFS ID: 7122008
Application Number: 11563909
International Application Number:
Confirmation Number: 1721

Title of Invention:

METHOD AND APPARATUS FOR GENERATING AND TRANSMITTING CODE
SEQUENCE IN A WIRELESS COMMUNICATION SYSTEM

First Named Inventor/Applicant Name:

Seung Hee Han

Customer Number:

35884

Filer:

Rolando Gonzalez/Helen Min-Poyet

Filer Authorized By:

Rolando Gonzalez

Attorney Docket Number: 2101-3280
Receipt Date: 02-MAR-2010
Filing Date: 28-NOV-2006
Time Stamp: 14:31:49

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
D t D t FileN f . .
Number ocument Description rie Name Message Digest | Part/.zip| (if appl.)
Inf tion Discl Stat t (IDS) 611706
nrormation Liscliosure >tatemen
1 Filed (5B/08) 2101-3280-IDSform.pdf no 4
8d89279b01bf361e345e8ff45aceb331586)
Warnings:
Information:

ZTE/SAMSUNG/HTC 1002-0105



1599503
2 Foreign Reference WO-2003-049295.pdf no 35
d358095b8140b0094f4f1a9f09880d 18f32f)
00a3
Warnings:
Information:
185168
3 Foreign Reference EP-1065855.pdf no 17
7b2921af014c8d9be602a658bdd3f5519fe
d38f1
Warnings:

Information:

2044712
4 Foreign Reference WO-1996-005668.pdf no 54
€1557952b0819fd9786bd ch2a0f1a400a051
dee6
Warnings:
Information:
Total Files Size (in bytes):i 4441089

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

ZTE/SAMSUNG/HTC 1002-0106



Doc code: IDS PTO/SBI08a (07-09)

s . . . Approved for use through 07/31/2012. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

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

Application Number 11563909
Filing Date 2006-11-28

INFORMATION DISCLOSURE

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

First Named Inventor | Han, Seung Hee
Art Unit | 2611

Examiner Name | Dsouza, Joseph Francis A

Attorney Docket Number | 2101-3280

U.S.PATENTS | Remove |
. . . . Pages,Columns,Lines where
E)_(:?\mlner Cite Patent Number Kind Issue Date Na”."e of Patentee or Applicant Relevant Passages or Relevant
Initial No Code’ of cited Document )
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS |Remove|
Examiner| Cite Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
N Publication Number . PP Relevant Passages or Relevant
Initial No Code’| Date of cited Document )
Figures Appear
1 20060050799 Al 2006-03-09 Hou, etal.

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

FOREIGN PATENT DOCUMENTS |Remove|
Name of Patentee or Pages,Columns Lines
Examiner| Cite | Foreign Document | Country Kind | Publication Avplicant of cited where Relevant T5
Initial* No | Number3 Code? j Code4| Date PR Passages or Relevant
Document .
Figures Appear
1 10-2007-0103917 KR 2007-10-25 LG Electronics, Inc. D

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

NON-PATENT LITERATURE DOCUMENTS |Remove|
. . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S . : )
. (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue humber(s}, TS
Initials No . . .
publisher, city and/or country where published.

EFS Web 2.1.16

ZTE/SAMSUNG/HTC 1002-0107



Application Number 11563909
Filing Date 2006-11-28

INFORMATION DISCLOSURE

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

First Named Inventor | Han, Seung Hee
Art Unit | 2611

Examiner Name | Dsouza, Joseph Francis A

Attorney Docket Number |2101-3280

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

EXAMINER SIGNATURE

Examiner Signature Date Considered |

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

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 801.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
1 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 language translation is attached.

EFS Web 2.1.16

ZTE/SAMSUNG/HTC 1002-0108



Application Number 11563909
Filing Date 2006-11-28

INFORMATION DISCLOSURE

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

First Named Inventor | Han, Seung Hee

Art Unit | 2611

Examiner Name | Dsouza, Joseph Francis A

Attorney Docket Number |2101-3280

CERTIFICATION STATEMENT

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

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
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Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
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Privacy Act Statement

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

The information provided by you in this form will be subject to the following routine uses:
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Infermation Act

(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice tc determine whether the Freedom of Information Act requires disclosure of these record s.
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court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
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request involving an individual, to whom the record pertains, when the individual has requested assistance frem the
Member with respect to the subject matter of the record.

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

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

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

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

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

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

AMENDMENT

Mail Stop Amendment
Commissioner for Patents
P. 0. 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 party to a receiving party in a wireless communication

system, the method comprising:

generating-the acquiring a code sequence having a first second length by a cyclic
extension of a code sequence having a first length; [[and]]

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,

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 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.
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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 reference

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 sequence having a

second length by cyclic extension of a code sequence having a first length, and

of the-generated-code-sequence performing a circular shift to the code sequence having

the second length; and

a transmitting unit for transmitting the generated code sequence extended-to
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 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.

32.  (Currently Amended) The apparatus according to claim 31, wherein
the part of the generated code sequence having the first length comprisgs 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 gererated 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

reference 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 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 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. (U.S. 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 foreign priority 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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Rejection 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 N, 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 N, and generate the sequence

set. Repeat the beginning elements of each sequence in the set to append at the end to

reach the desired length N,.” (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
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performing a circular shift. In more detail, the repeating and appending of elements in

order to reach the desired greater length N, 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.

Rejection 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 Lotspeich/
Date: September 24, 2009 By:

Jeffrey J. Lotspeich
Registration No. 45,737
Attorney for Applicants
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Attorney for Applicant
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11/563,909 HAN ET AL.
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ADOLF DSOUZA 2611
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earned patent term adjustment. See 37 CFR 1.704(b).
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8)[] Claim(s) _____are subject to restriction and/or election requirement.

Application Papers
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Application/Control Number: 11/563,909 Page 2
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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Application/Control Number: 11/563,909 Page 3
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 -

No).
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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.
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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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Application/Control Number: 11/563,909 Page 6
Art Unit: 2611

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.

ZTE/SAMSUNG/HTC 1002-0131



Application/Control Number: 11/563,909 Page 7
Art Unit: 2611

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

Adolf DSouza
Examiner
Art Unit 2611
AD
fShuwang 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 Conf. 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 se-asin order to make the length of the generated CAZAC sequence
corresponding -ge-to the 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 an amount of control information transmitted
to the communication system. FhatisforFor example, a back portion of the sequence
is re-allocated to a front portion of the sequence, and aseerdinghy-the remaining
sequence 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 in Figure 210.
Further, if specified control information is applied the circular shift as described above,
then-the amount of control information ameunt-that can be transmitted via a

corresponding sequence increases.

2 Attomey Docket No. 2101-3280
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IN THE DRAWINGS:
A Substitute drawing sheet is enclosed for FIG. 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.”

3 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

length.

4 Attorney Docket No. 2101-3280

ZTE/SAMSUNG/HTC 1002-0146



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.

5 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.
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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.
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Respectfully submitted,

LEE, HONG

Date: April 9, 2009
Customer No. 035884

Enclosure: Replacement Sheet for FIG 3.

, KANG & WAIMEY

~“/Richard C. Salfeider/

Richard C. Salfelder
Registration No. 51,127
Attorney for Applicant(s)
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Code Sequence In The Communication System, Method And

Apparatus For Transmiting and Generating The Same

AT MR FASI A

1-2002-012840-3
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2006-037573-8
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Al ZHA
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440-824

ZI| =& Al o2 E2MF 103-6 A0t Y 4025
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[REES] 122-071
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=S58 5] 800803-2357323
[REES] 431-050
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[Z=CSSEF] 781009-1632216
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(=] B 2A2Al HES 763 Ui ARIEY 4015
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(22Xt
[£4] Ol8<
(822 SEHDI] LEE,Hyun Woo
[=RIESES] 770601-1063313
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&) 38,000 #

43-3

ZTE/SAMSUNG/HTC 1002-0177



1020060064091

[ 9FA]
[8.9F]
2 2y FA A=HAA Y mE AA29 olE AE, AMst= WE
FHe dig Aoz, & A e 3= AA2E &2F FolE XY, dAE: &
ZFol FIUFE Y3 &8 A dA(circular shift)o] HLE 7% AF2FZEREH EA

Nz NA2Ge] TERA 712 AA2de Wolgh B Al="o4 27HE 2
o Atole] pole] sMFEE AolE A E AWD2EI} AARAL, B4 Ao
A a7HE dolg 71z AAxde] Polo] Holo] iR HYRsl ko) 4
QY Z= AAzolt. oHF ZE AD2AE o]8FoEH =BAAL HEHE
Aol RS e 4@ B0 d3E BT & Aot

[HEE]

X 4a
(4210}

CAZAC AR, £3X4, 4H EA
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[ AlA]
(29 B3]
A A& mE Alfxe olE AF, A= WHE R X {Code
Sequence In The Communication System, Method And Apparatus For Transmiting

and Generating The Same}

(=99 g3 4]

<I> = la ¥ & bt T T4 A2"olA 2F=HE dolE 7MA & CAZAC Al E
2 2 olo] A Whiel dE AHEE .

<> = 2 ¥ Y ¢@&XA(Circular Shift)S &= WELS Adyss =,

<3> = 3a ¥ & 3be FH 5N Ali?ﬁsoﬂﬂ L7HE Zolg JHAH, &3Ad
o] A&d Aldx F o]o A o] dHE HAYsie =

<4> = 4a R = 4be B 2o A AAFe wE B4 Az=HoA gFHE

dolE 7HAH, £8Ado] Hgd AEE H ol9 A WY dHEs HdH3te

=,
<5> = 55 £ 279 d AAFHA BE 3= AA2E FAsE FXY 74
< =M =
<6> =62 & 29 d EANFHC e Z= AlF2 A A FHE EA
3=
<7> 273 582 2 299 d AAFH & m= AF29 IR 54
43-5
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e MIE LT
(o] AAE ]
(2o 23]
[Z27]&9) B8 FH)

1. 53 &Y A 2006-0062467 (20063 7€ 49 =49),
[290] &8l 7|&Fol @ 1 Bole] Fe7]2]

2 owge B4 Az gg RozA, 58 B4 Alxdde] m= Ald

VA=A A2 F/FE 7837 AT ID € $7IAR 58 £33
= AARZRE AF37] 98l ol &HE AND2EE A8 A7 ey, @A) 3GPP
LTE ¢ 7% CAZAC(Constant Amplitude Zero Auto-Correlation) Al@27} 1 7]1&
< °olF3 AT, o] 7 CAZAC ABEE AIEE F Je X2 o] A|A2E o &3}

o Z+F ID U FRE FEste= AEEclt. o2 ALEZE stFPA 5718

il
f
e
of
N
2
s
it
£
fj
il

o], primary-SCH, secondary-SCH, BCH), &= 3 7|
318 AT F/AALE(ANE Bol, RACH), HU3 AY(AE o), dolg Hag,
A9 ER 997) Sol Aok Ed, 45T CAAC AR2E =8 (scranbling)
dx ARgdE = QUrt.

CAZAC Al 29] FHE= GCL CAZAC 3} Zadoff-Chu CAZAC F 771 Zol A}

453 o}, o]ES A2 FABLS WA glon, GCL CAZAC = Zadoff-Chu @
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<14>

<15>

<16>
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TARLTE Aoz A5 4 Uv. Zadoff-Chu CAZAC & thE3} Zo] Fof
Aot
(=544 1]

c(k;N,m=exp(ij(k+l) )

( for odd )

N
(%34 2]
2
_ JnM k AT
cCeN.an=exp( P ) (for even N)

A71A, k B AR2 QY28 N & AT CAZAC A|@2=9 Zol= M

flo

7] A 1 2 FE] 2 9f o] FojX & Zadoff-Chu CAZAC Al 2
o]9] FAE A FAo] A= GCL CAZAC A1R2AE c(kN M) E YeEd o, 25 ot
3 2L A 7R 5AZE IR
[43}4] 3]
| c(k;N:AM) | =1 (forallk, N, M)

[538H2] 4]

Ban @) = {5 Y 429
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<19>

<20>
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T34 5]

Rypapn(d) =p

AN dwel HelE 434 3

'
-

B, 7] e

=

Z 2ol CAZAC AAX2E FHL3= Al

of

g o], CAZAC ARA=E AASE &

Fta 2 o) N & N=L 2 dA3ste CAZAC
o 2 &2 dAstd st Hyol

54 o] L= A" CAZAC AE=

(prime number)7} obd 739 AP CAZAC A=

KoL, of FoAM FH
L-17lx3 ) 2o,
wela] A|AEHo] A

=9 A%t Be 3

43-8

He ==k ey, 3,
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(forall M, A, and N)

A7 82 3 & CAZAC AlR2=E AAY 2 3717 18 9uldta, 54 4
£ CAZAC A& 29} A7 (Auto-Correlation) &57F 2} 52 FAE S HA
Fot. og7)oA 27| FBL &3 AP (circular correlation) ©l 7|4k}, 3
F38t2a] 5 & nxdBEF(Cross—Correlation) 7} JAIY AFUS BAF o] 3}

4g "CA 54" olg
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my
flo
>
)
>
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AQsr2 &

ol A H§HnAg s
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o
i
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2
&L

o
>,
—
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rr

H2 (1) L gkl #AIRle]l 47§32

NA2E At P, N S L
EEELY
o B4 FA AFEY, Lo 25
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3l
fr

rtr

AR Az a8 Z=9 AF
L-1709 A= g& z=7r A"
ol7} &

#7} obm, Abgsiol HE =

PEETE L Roh 2 AY e &
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3> (a) Lolgel HAa ado] e Lolste] Ao 45do] Xg J™sta, (b)
XL e L-X sigsts dolE 7HAE AREFE AA B2 A9stH, (o) 2

27HA D2 £HAAL gt

2 322 E 3bE A Y 54 A2 27HE o2 XY, &
B do] AP ADA D oo AN W) e APst= Two|r},
33> a8y, = 3a ¥ = 3bo} 72 whof] 2ls) A" CAZAC AR 2(304)9 7

%, €BAQ HEHBANA AP L/EE WAFT] JojNe) BB 54,
£3 mAgTel @ 7] £84 59 gL 4ol dslr} wAS, Wy £
Azl 2FHE Bolg AAE Adxd £BAAL HESE APlE A
249 Asrt BASA Pe 2= ADx 2 o2 AYE) A

o}.

32

['2go] o]F 1z} 3= 71&F I4A|]
34> d71sh e BARE #1257 AsA £ oade] 2ae 54 A2

27HE NA2e) Folg ZHAE, AT ¢ Ut mEe) FE ZAANS AR

1
a2}
X
2
)
b
ofo
i)
>
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<35> 2 2o tE B2 e nket Zo]l T4 A="dA 2 FHE Aldx

o] dolE 7HAH, A F e ZES FF FUMRLEA Ao AR AD &

off
tijo
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»
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o] 4L e PEe AFSHE O A
<a6> oo = gE 2He Y s ge = AA=E A4sr] 9@
FATHE AL ZE D2 AY FNE ATSE O Y
(239 74]
an 47) BHLe BAsy] A% B dwel d AAdEd mE 3= AAxE,

>

AF ZdolE I AF &% FIME AT &% AA(circular shift)o] F&3H
712 Al 24 (basic sequence stream) ZHE T2 A|2"Ho|A QFHE= ZHolE 7}
AES 449 2= AD22AM, o8F I= AA=E 7z AA2Fe] TR
A 712 AE2ge dolot T4l Al&HAA QFEH = Aol Atole] Aolof &P E}
= dolE 7R AlE&F7F AA"E Aol

<38> o] %, BT &F dolt T A&"dA 8FHE Zo] ol Ha

<> 471 B @4Ey) AY B 2P de d AFEe] BE == Al

P>

rl

£, 2% dolE JAN, A% §3e] 3718 9% £8 Aol A

oo

g3 71z Al

=3

2d=ye F4 AzgelH 27gE Wolg AANES A4E T= A2z A,
el ZE ABEE 71z AABALe] Do T2

N A"l A] g FEE ZHol9}

71z AAxde) Qolshe) spold] wFale

(N3
o

]

i

AR AYR 4L

<ao> o]l B¢, #EF 25 Polt BA Azl £7HE Yo ojste] Hu)
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<> E@, 4T ANFHSN AFsE 2= AD2E CAZAC AD2E o4
2 F gou, 2F7t okd Folg AAE 7z NAAERRE B4 A2"A
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<> A7)H, A7) m= AQ2E &5 Wolg AW, WS §39 /= A9
€% Aol 4 7x AV2ARRY FA Aadold 2T7HE PolB ANE

= Qe R JE ARade) TuRAA sz AA2Ee dolsh B4 Alad

S do] Atele] Apolo] Pk AolE XE AD2EI AAY AL

& itk E@, olgh te dAFEel e A5 A% PRME ] == A4
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S ie,

<s> oo & g2 o dAgHe mE AF 35 FAS 54 A=A
=

H
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2
}o[:
2
ofy

FARA, A7IH == AD27}, 25 Dol AN AE &
o) 27h8 AW wF Ado] 1Y Jx AV2FRRH B4 AxdolH 2T
e dolg HANES Y= 3; sz AA2Le] DYRA sz AAxd 2

olg} Al A|x"leM 2FHE o] Ale]lo] Aole] dFslE AolE A E Ad

2Rl AAY AL oz @k BW, ost e AP e Az A%
FAe Aew = AD2IL 25 DolE AAY, A% §29 2HE A =9

oz

Adol HgE 72 AEEE2ZRE T4 A2HA 2FHE HolE JINES
d4E 2E AFE2A, ol ZE AP2E 7lx A R a4 A

olst 71z AA=A9 Holgte] Holol s WojE AAe

T
2
2.:
—{J
i
(r
(K

HYR 4QE AL SRow Bt
cass Eg, 2 owwel d ANFH] BE == Adx 44 P, 52 Aad
A4 2FHE Lol olge) Hx &% ol AXE AWxPE AL v,
e st o] A4V NA2D AL HALeo] sz A2 A4

e 2 Ak 2% dolsh A Aol aTHE ole sbolol aPate

&V

NR2RE AARE GASE £FAD. @9, o9 e AAFee) we e A

A Al2Fel A 2 FEE o] oldte] Hul &F AolE JIX
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= MNBEEE Bt DA BT vkt Zol 44" AFEFo «FAELS A
&3t 712 AB2EE AYEE A B B 7\]1:52011*1 LT EE dojet 471
Ho} & ZAolg ool dFets FE AFFE AUst= éﬂ]% I
<46> Aq71A, HPFEE 4dsts A FES A, A7) sid Rl 2A e Fwl
o2 FAHE AEEE Adste SAE © EFEAY; Y] diE R A8E 2=
ANEze] &8 FAFE AYsts SAE o 2FetAY; TA AI&"CA QT H
= A& Fojoll 71z, DL AolE 7HAE BX A|d2dE Adste gA, ¢

271 AP Fed Bx ANAEAEZRE A7) Aol I HolY AlAX

A

g &3] AUsE GAS o TEHAY; 7] APRA AL wheh 2ol 4

g8 Hu & Holg JHAES AA4d Aldzdes OE 739 A= F A

EE Je@ viet ol AHE D29 £8 FAF F o= e AYY 4=
21k,
<ar> =g, ¥ 29 9 APl BE = AAx 44 FAE B A=

AAM FHE o] ol HA &F ZHolE JHAE ARA2EE BAst, 8-
271 ABEEe EBAAE HEEE 72 ARG AR R AET Hax &F
dolgt FA A EHAA 27 5= Aolo Aolo] FItE A|D2RE AASE Al
2ol RE LI, EF olet e HAIFEHA WE = Ald2 Y F
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A T Aa"olM 7= o] o3ty Hd &5 dolg JHAE AR2EE
<

s, B4 ] NEade $8AAS HEaE Nz AD2Ee B
R FA A2FolM aFHE dojot 7] Hdl &5 dold Apold It FE

<48> olsf, £ ol mE nigAT HA FHE FFE =DE Fxdto s
A ABeet. A5 =83 A olFtal AR AT dEe B g oA

e Jgdlza ste Ro] okt olste] A AEe B 2ol 9AdF o] 3
E AFs7] YA FAH ARAEe sttt a8y, 9gxs 2 wgo) o]
218 FAA AREAE Qlole AAE £ e o, =Y AL

of REAE AL W5y Asted FAY F= L FAE AFIAY, 7 Pz 2
X

<49> E 4a B = 4be B U A AAHeE gt B4 A"l 23 HE
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2= Y FaZF A& Dok MY = AAx HEE AstE v 2 A

7l mE AAxd Fte HoE sh ol = Al@xs] mE Yolg Ay 2

ol T 2 AAF No| HES zHs: BAS Taalg 74Re EFoz @

o
[HEE]

=1
[419101]

B4

— >

= AR,

sorels m= | CAZAC =, PN 3=

29-4

ZTE/SAMSUNG/HTC 1002-0267



<1>

<2>

<3>

<4>

<5>

1020050114306

(B AIA]
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A 2" A FZE AAX AAZ H3H, A5 A

A
, A5 Wy

[e]

’

Al 9 3= AJF2 M E{Method of generating code sequence, transmitting

signals, apparatus thereof, code sequence, and code sequence set}

(=92 g 4]

(2de dAt 431
(i 53]
[Ago] £l 7I€EoF € 2 ok FHr&)

2 g2 FA Alz="e #Bg Rojnk., By FalHor, B wge A A
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A AlERA AR HE YR AE(pilot signal) EE ZIPE

29-5

ZTE/SAMSUNG/HTC 1002-0268



<6>

<7>

<8>

1020050114306

1o
4o

(preamble)2> =7] &7], 4 24, A A T FHe=m AgHE e AE

1

(reference signal)2A4], Z|PEL FAFE Z= AlB2(code sequence)= A
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3%, 128 x 128 3lHvi=(Hadamard) FHE o] &sld EF 190 AE A3
127 7R Y A RB2E AMEste Fata JdellA g,
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HEED
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-

3

Auto—Correlation) Z=+ AW IF==2A AwAL FA35

N

B
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o. dE £°], NXN sinut= 4= 9 £ e do] N9 Fu 3= N
7Holar, CAZAC ZEZ THE & A& o] N9 Au Z=9] JiFE N M2 &0 N
o]gte] AAFe] sFwrEo] Hoh. [David C. Chu, "Polyphase Codes with Good
Periodic Correlation Propertie", Information Theory I[EEE Transaction on, vol.
18, issue 4, pp. 531-532, July, 1972]

dlE E9], OFDM(Orthogonal Frequency Division Multiplexing) A]Z=Elo)]A]
gk OFDM A E-¢] Zoli= FFT(Fast Fourier Transform)®} IFFT(Inverse Fast Fourier
Transform)o] W& FHZ 8 T4 29 HFo Holg ZEr. o] B¢ 3
grte 322 AA2E YT B, F HolwrF9 AR FF7 4HE 5

3, CAZAC ZEZE AlA2E AT FA$, N2 AMrEe RND2 2H7F AL £
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FFozA, £ Uiy e 3=
A g 2 g 3 5 HoE o
AHEEE ZE AFzdd olA,
sl 8" Z= AEx

271 MR o 2 AAsF

B wygo]  gE2 gAozA, E whgo mE ms AAx HfEE=, A
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duFol Qs Zol7l M ZE ABA HNEE AAsE @A 2 AV ZE A

D2 AEY &t Holk sty o]de] = AlFxe] mE ZdolE 47| Aol ME

O Ze AdF Nol HES xS wAE ¥std THYL SPo= Yo
<> ool A FRE =W Fxshe] AUHE B wwe) wiAd LA d S
ds) & 2ol 74, A8 L OGE SAS0] §olahAl olald + AL Aold. =

12 & &3 mE ZE A|FX A4 ] g A 4 dAjd 9 Zia EEEo0

<as> £1e 3= o7t Nojm me Aldzel Afsh Ve¥e m= Aas A

a,,

x - N _
E(code sequence set) vV o] gigt m= A @9 JjEE seg Mo 7 B3

o 2= A= HE M=V ggsie wEe d9sy) f9 Ax sEEoln
a = [a” ! alea! ‘
<19> CI‘ 7] }\_‘ , qu_N"N :—:— Nuq NXN ‘?v.wq NXN N:eq NxN qu_NXN ?l
N, w*xN _ . Ay,
seq _ 9,] zsg %(matrlx) o] al, seq 0N 1=

aAk,.uq_NXN = l:al}:req_NXN (0) a;;uq_NXN (1) men aK’gq_NxN (N— 1)]

St

<l 3} (row) LIA=TClR=
ak ,q_NxN(n)_o‘ k(: 0>1923"'3N

wi, o ‘“"—”_l)lﬁaﬂ Az el
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<20> =1e F=shd
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A F4 5o BH02 A" £ Q& 3=t 7 3= FHE2 Mo ZPoz
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[554] 1]

o

7m(n+1)} when M is odd

N

exp(i
aindex(A) (n) —

'S

2
n
exp(i ], when M is even
M

where n=0,1,2,--- M —1

4714, 4x M3z Nz 29 AdFEeln
index(4)(= 0,12, Ny 1, 1) 47 A% 98deoz FEYL W A
2% oujgc},

N=1024 q) cazac == Adzel 2= AFE BRe7) Askd, Nug
AAE F No 743 ke ag M=1031q cagpc 3= Adzs AE Paaw
g S3t4 18 ol g3t QI
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ox
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[
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(modular shift register generator)°l] 23] ABAHE=H, ZAHE= A28 )

g Nolgh & A%, 2-19) Polg 2= 3= AlA2s} BSolA T APE = A

P "1"S Y= wWHez 2

<> stopols m=9] Aol == AAxe Yool 2= AA= AFS} &
el 2= ARz AEE FART. 2, dE So, N9 WolE R IE A
Aol A% NET 2 N RS Bed B9, $4 N YolE T M A9 ==
ANA2E PHste] 2 m= APz AR P2 AAs 2 QolE N AZ =3

e PHe 08T + AU,
29-14

ZTE/SAMSUNG/HTC 1002-0277



<35>

<36>

1020050114306

a
z= Zolyp N=1024 ) 5= Agx A Mew¥ = No z= Zgolz

22 st T AlEHAA A7 T A&"A 27HE FHZ dolg A
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