
PATENT NO. 
APPLICATION NO. 
DATED 
INVENTOR(S) 

UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

: 9,271,243 B2 
: 14/123672 
: February 23, 2016 
: Yoon et al. 
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It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below: 

In the Claims 

In Claim 11, at Column 11, Line 22, delete "grouped". 
In Claim 11, at Column 11, Line 22, delete "points" and insert therefore --point--. 
In Claim 11, at Column 11, Line 28, delete "grouped". 
In Claim 11, at Column 11, Line 28, delete "points" and insert therefore --point--. 

Signed and Sealed this 
Twentieth Day of June, 2023 

l 

Katherine Kelly Vidal 
Director of the United States Patent and Trademark Office 



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

14/123,672 05/15/2014 

3624 7590 06/01/2023 

VOLPE KOENIG 
30 SOUTH 17TH STREET, 18TH FLOOR 
PHILADELPHIA, PA 19103 

FIRST NAMED INVENTOR 

Byung Wan Yoon 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

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

ATTORNEY DOCKET NO. 

Q208223 

CONFIRMATION NO. 

3204 

EXAMINER 

DUONG.DUCT 

ART UNIT PAPER NUMBER 

2467 

NOTIFICATION DATE DELIVERY MODE 

06/01/2023 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): 

eoffice@vklaw.com 

PTOL-90A (Rev. 04/07) 



UNITED STATES PATENT AND TRADEMARK OFFICE 

Patent No.: 
Issue Date: 
Appl. No.: 
Filed: 

9271243 
02/23/2016 
14/123,672 
05/15/2014 

Commissioner for Patents 
United States Patent and Trademark Office 

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

www .uspto.gov 

PART (A) RESPONSE FOR CERTIFICATES OF CORRECTION 

This is a decision on the Certificate of Correction request filed 18 May 2023. 

The request for issuance of Certificate of Correction for the above-identified correction(s) under the 
provisions of 37 CFR 1.322 and/or 1.323 is hereby: 

(Check one) 

~ Approved D Approved in Part D Denied 

Comments: 

PART (B) PETITION UNDER 37 CFR 1.324 OR 37 CFR 1.48 

D This is a decision on the petition filed __ to correct inventorship under 37 CFR 1.324. 

D This is a decision on the request under 37 CFR 1 .48, petition filed . In view of the fact 
that the patent has already issued, the request under 37 CFR 1.48 has been treated as a petition to 
correct inventorship under 37 CFR 1.324. 

The petition is hereby: D Granted D Dismissed 

Comment: 

The patented filed is being forwarded to Certificate of Corrections Branch for issuance of a certificate 
naming only the actual inventor or inventors. 

/HASSAN A PHILLIPS/ 
Supervisory Patent Examiner, Art Unit 2467 
Technology Center 2400 
Phone: (571)272-3940 

Certificates of Correction Branch email: CustomerServiceCoC@uspto.gov CoC Central Phone Number: (703) 756-1814 



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER FILING OR 371(C) DATE 

14/123,672 05/15/2014 

23373 
SUGHRUE MION, PLLC 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Byung Wan Yoon Q208223 
CONFIRMATION NO. 3204 

POWER OF ATTORNEY NOTICE 

2000 PENNSYLVANIA AVENUE, N.W. 
SUITE 9000 

111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
*OC000000057 466144 * 

WASHINGTON, DC 20006 

Date Mailed: 05/24/2023 

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 05/18/2023. 

• The Power of Attorney to you in this application has been revoked by the applicant. Future correspondence 
will be mailed to the new address of record(37 CFR 1.33). 

/vostuart/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER FILING OR 371(C) DATE 

14/123,672 05/15/2014 

3624 
VOLPE KOENIG 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Byung Wan Yoon Q208223 
CONFIRMATION NO. 3204 

POA ACCEPTANCE LETTER 

30 SOUTH 17TH STREET, 18TH FLOOR 
PHILADELPHIA, PA 19103 

111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
*OC000000057 466165* 

Date Mailed: 05/24/2023 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 05/18/2023. 

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. 

/vostuart/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

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

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In the PATENT APPLICATION of: 

GOLDEN EYE TECHNOLOGIES LLC 

Application No.: 14/123,673 

Confirmation No.: 3204 

Filed: May 15, 2014 

For: WIRELESS ACCESS POINT 
AND METHOD AND DEVICE FOR 
CONTROLLING WIRELESS ACCESS 
POINT 

Group: 2467 

Our File: HARFGET-GETP004USU1 

Date: May 18, 2023 

COMMUNICATION TO UPDATE APPLICANT INFORMATION 

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

A supplemental Application Data Sheet (ADS) in compliance with 37 CFR 1. 76, 

marked up showing appropriate changes, is herewith submitted. The ADS updates 

the name of the applicant in the appropriate applicant information section. The 

applicant is GOLDEN EYE TECHNOLOGIES LLC. The Power of Attorney and a 

proper statement showing ownership under 37 CFR 3. 73(c) are submitted herewith. 

7943893.1 



Applicant: GOLDEN EYE TECHNOLOGIES LLC 
Application No.: 14/547,108 

We respectfully request that the name of the applicant be updated. 

Volpe and Koenig, P.C. 
United Plaza 
30 South 17th Street 
Philadelphia, PA 19103-4009 
Telephone: (215) 568-6400 
Facsimile: (215) 568-6499 
RDL/amw 

7943893.1 

- 2 -

Respectfully submitted, 

GOLDEN EYE TECHNOLOGIES LLC 

By /Robert D. Leonard/ 
Robert D. Leonard 
Registration No. 57204 



PTO/AIA/96 (08-12) 
Approved for use through 01/31/2013. 0MB 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 0MB control number. 

STATEMENT UNDER 37 CFR 3.73(c) 
ApplicanttPatent Owner: GOLDEN EYE TECHNOLOGIES LLC 

Application No./Patent No.: 9271243 Filed/Issue Date: February 23, 2016 

Titled: WIRELESS ACCESS POINT AND METHOD AND DEVICE FOR CONTROLLING WIRELESS ACCESS POINT 

GOLDEN EYE TECHNOLOGIES LLC , a limited liability company 
-------------------

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

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

1. 0 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): 

LJ 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. 

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

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

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

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

4. 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 above (not option 4) is evidenced by either (choose one of options A or B below): 

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

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

1. From: Yoon et al To: KT CORPORATION 

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

Reel 032180 , Frame 0040 , or for which a copy thereof is attached. 

2. From: KT CORPORATION To: GOLDEN EYE TECHNOLOGIES LLC 

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

Reel 054148 , Frame 0426 , 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 US PTO. Time will vary depending upon the individual case. Any comments on the amount 
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark 
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND 
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

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



PTO/AIA/96 (08-12) 
Approved for use through 01/31/2013. 0MB 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 0MB 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. 

6. From: __________________ To: _________________ _ 

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

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

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

0 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. 

/Robert D. Leonard/ May 18, 2023 
Signature 

Robert D. Leonard 
Printed or Typed Name 

[Page 2 of 2] 

Date 

57204 

Title or Registration Number 



Privacy Act Statement 

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

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

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

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

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

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

PTO/AIA/82B (07-13) 
Approved for use through 03/31/2021. 0MB 0651-0035 

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 0MB control number 

POWER OF ATTORNEY BY APPLICANT 

I hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or 
the boxes below. 

I AppllcaHon Numbe, I FIiing Date 

I 
(Note: The boxes above may be left blank if information is provided on form PTO/AIA/82A.) 

~ I hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and 
to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in 
the attached transmittal letter (form PTO/AIA/82A) or identified above: I 
OR 3624 I 

□ I hereby appoint Practitioner(s) named in the attached list (form PTO/AIA/82C) as my/our attorney(s) or agent(s), and to transact 
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the 
attached transmittal letter (form PTO/AIA/82A) or identified above. (Note: Complete form PTO/AIA/82C.) 

Please recognize or change the correspondence address for the application identified in the attached transmittal 
letter or the boxes above to: 

~ The address associated with the above-mentioned Customer Number 

OR 

□ The address associated with Customer Number: I 
I 

OR 

□ 
Firm or 
Individual Name 

Address 

City I State I I Zip I 
Country 

Telephone I Email I 
I am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box): 

!GOLDEN EYE TECHNOLOGIES LLC 
□ Inventor or Joint Inventor (title not required below) 

□ Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below) 

~ Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer's title if applicant is a juristic entity) 

□ Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was granted in the 
application or is concurrently being filed with this document) (provide signer's title if applicant is a juristic entity) 

SIGNATURE of Applicant for Patent 

The undersigned (whose tityj¢'/supplied below) is authorized to act on behalf of the applicant (e.g., where the applicant is a juristic entity). 

Signature ~ I Date (Optional) I 
Name Christian Dubuc 

Title President and CEO 
NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements 
and certifications. If more than one applicant, use multiple forms. 

OTotal of forms are submitted. 
This collection of 1nformat1on Is required by 37 CFR 1.131, 1.32, and 1.33. The 1nformat1on 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 3 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount 
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner 
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 

I 

l 



PTO/SB/14 (11-08) 
Approved for use through 01/31/2014. 0MB 0651-0032 

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

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number Q208223 
Application Data Sheet 37 CFR 1.76 

Application Number 14123672 

Title of Invention 
WIRELESS ACCESS POINT AND METHOD AND DEVICE FOR CONTROLLING WIRELESS ACCESS 
POINT 

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted_ The following form contains the 
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76_ 
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the 
document may be printed and included in a paper filed application_ 

Secrecy Order 37 CFR 5.2 
D Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 

37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.) 

A r pp1can n orma 10n: t I f r 
Aoolicant 1 I Remove I 
Applicant Authority (!)Inventor I QLegal Representative under 35 u_s_c_ 117 I QParty of Interest under 35 u_s_c_ 118 

Prefix Given Name Middle Name Family Name Suffix 

Byung Wan YOON 

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

City Gunpo-si Country Of Residencei I KR 

Citizenship under 37 CFR 1.41(b) i KR 

Mailing Address of Applicant: 

Address 1 #1111-701, Jugong 11 Danji Apt 

Address 2 Sanbon 2-dong, Gyeonggi-do 

City I Gunpo-si I State/Province I 
Postal Code 435-748 I Countryi I KR 

Aoolicant 2 I Remove I 
Applicant Authority (!)Inventor I QLegal Representative under 35 u_s_c_ 117 I QParty of Interest under 35 u_s_c_ 118 

Prefix Given Name Middle Name Family Name Suffix 

Jae Ho CHUNG 

Residence Information (Select One) 0 US Residency ® Non US Residency 0 Active US Military Service 

City Seoul Country Of Residencei I KR 

Citizenship under 37 CFR 1.41(b) i KR 

Mailing Address of Applicant: 

Address 1 #202-505, Sangnoksu Apt 

Address 2 lrwonbon-dong, Gangnam-gu 

City I Seoul I State/Province I 
Postal Code 135-947 I Countryi I KR 

Aoolicant 3 I Remove I 
Applicant Authority (!)Inventor I QLegal Representative under 35 u_s_c_ 117 I QParty of Interest under 35 u_s_c_ 118 

Prefix Given Name Middle Name Family Name Suffix 

Joo Young YOON 

Residence Information (Select One) 0 US Residency ® Non US Residency Q Active US Military Service 

City Yongin-si Country Of Residencei I KR 

EFS Web 2.2.2 



PTO/SB/14 (11-08) 
Approved for use through 01/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number Q208223 
Application Data Sheet 37 CFR 1.76 

Application Number 14123672 

Title of Invention 
WIRELESS ACCESS POINT AND METHOD AND DEVICE FOR CONTROLLING WIRELESS ACCESS 
POINT 

Citizenship under 37 CFR 1.41(b) i KR 

Mailing Address of Applicant: 

Address 1 #505-101, Unam Apt. 

Address 2 Sinbong-dong, Suji-gu, Gyeonggi-do 

City I Yongin-si I State/Province I 
Postal Code 448-935 I Countryi I KR 

Aoolicant4 I Remove I 
Applicant Authority (!)Inventor I QLegal Representative under 35 U.S.C. 117 I QParty of Interest under 35 U.S.C. 118 

Prefix Given Name Middle Name Family Name Suffix 

Kyu Jeong HAN 

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

City Suwon-si Country Of Residencei I KR 

Citizenship under 37 CFR 1.41(b) i KR 

Mailing Address of Applicant: 

Address 1 #732-1401, Shinsung Apt., Bidan-maeul 

Address 2 Cheoncheon-dong, Jangan-gu, Gyeonggi-do 

City I Suwon-si I State/Province I 
Postal Code 440-330 I Countryi I KR 

Aoolicant 5 I Remove I 
Applicant Authority (!)Inventor I QLegal Representative under 35 U.S.C. 117 I QParty of Interest under 35 U.S.C. 118 

Prefix Given Name Middle Name Family Name Suffix 

Yung Ha JI 

Residence Information (Select One) 0 US Residency 0 Non US Residency Q Active US Military Service 

City Seongnam-si Country Of Residencei I KR 

Citizenship under 37 CFR 1.41(b) i KR 

Mailing Address of Applicant: 

Address 1 #814-1001, lmaechon Jinheung Apt. 

Address 2 lmae-dong, Bundang-gu, Gyeonggi-do 

City I Seongnam-si I State/Province I 
Postal Code 463-904 I Countryi I KR 

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

Correspondence Information: 
Enter either Customer Number or complete the Correspondence Information section below. 
For further information see 37 CFR 1_33(a)_ 

□ An Address is being provided for the correspondence Information of this application_ 

Customer Number 
1 

z337'3 3624 

EFS Web 2.2.2 



PTO/SB/14 (11-08) 
Approved for use through 01/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number Q208223 
Application Data Sheet 37 CFR 1.76 

Application Number 14123672 

Title of Invention 
WIRELESS ACCESS POINT AND METHOD AND DEVICE FOR CONTROLLING WIRELESS ACCESS 
POINT 

Email Address sughrue@sughrue.com Add Email 

Application Information: 

Title of the Invention WIRELESS ACCESS POINT AND METHOD AND DEVICE FOR CONTROLLING WIRELESS 
ACCESS POINT 

Attorney Docket Number Q208223 I Small Entity Status Claimed □ 
Application Type Nonprovisional 

Subject Matter Utility 

Suggested Class (if any} I Sub Class (if any)I 

Suggested Technology Center (if any} 

Total Number of Drawing Sheets (if any) 06 I Suggested Figure for Publication (if any) I 
Publication Information: 
D Request Early Publication (Fee required at time of Request 37 CFR 1 .219) 

Request Not to Publish. I hereby request that the attached application not be published under 35 U.S. 

□ C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the subject of 
an application filed in another country, or under a multilateral international agreement, that requires publication at 
eighteen months after filing. 

Representative Information: 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 
Enter either Customer Number or complete the Representative Name section below. If both sections 
are completed the Customer Number will be used for the Representative Information during processing. 

Please Select One: 0 Customer Number I O US Patent Practitioner 10 Limited Recognition (37 CFR 11.9) 

Customer Number --z3-3-B- 3624 

Domestic Benefit/National Stage Information: 
This section allows for the applicant to either claim benefit under 35 U_S_C_ 119(e), 120, 121, or 365(c) or indicate National Stage 
entry from a PCT application_ Providing this information in the application data sheet constitutes the specific reference required by 
35 U.S.C. 119(e) or 120, and 37 CFR 1.78(a)(2) or CFR 1.78(a)(4), and need not otherwise be made part of the specification. 

Prior Application Status Pending I Remove I 
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 

a 371 of international PCT/KR2011/007792 2011-10-19 

Additional Domestic Benefit/National Stage Data may be generated within this form I I Add 
by selecting the Add button. 

Foreign Priority Information: 
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PTO/SB/14 (11-08) 
Approved for use through 01/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number Q208223 
Application Data Sheet 37 CFR 1.76 

Application Number 14123672 

Title of Invention 
WIRELESS ACCESS POINT AND METHOD AND DEVICE FOR CONTROLLING WIRELESS ACCESS 
POINT 

This section allows for the applicant to claim benefit of foreign priority and to identify any prior foreign application for which priority is 
not claimed. Providing this information in the application data sheet constitutes the claim for priority as required by 35 U.S.C. 119(b) 
and 37 CFR 1.55(a). 

I Remove I 
Application Number Country i Parent Filing Date (YYYY-MM-DD} Priority Claimed 

10-2011-0054124 KR 2011-06-03 (!) Yes 0 No 

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

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

Assianee 1 I Remove I 
If the Assignee is an Organization check here. [8] 

Organization Name I l<:f em por alior 1 GOLDEN EYE TECHNOLOGIES INC. 

Mailing Address Information: 

Address 1 ;286, deer1gja-der1g 1000 HERITAGE CENTER CIRCLE 

Address 2 BumaaR§ §U, GyeoR§§i ea SUITE 508 

City Se0R§RaFfl si ROUND KUL;I'.. State/Province TX 

Country i I -KR- us Postal Code 463 :;z~ ~ 78664 --

Phone Number Fax Number 

Email Address 

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

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

Signature /ROBERT D. LEONARD/ Date (YYYY-MM-DD} 

First Name ROBERT DI Last Name 
I 

LEONARD Registration Number 57204 

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which 
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This 
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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Privacy Act Statement 

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

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

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

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

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an 
individual, to whom the record pertains, when the individual has requested assistance from the 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 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 pursuan 
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. 
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Application Number: 14123672 

Filing Date: 15-May-2014 

Title of Invention: 
WIRELESS ACCESS POINT AND METHOD AND DEVICE FOR CONTROLLING 
WIRELESS ACCESS POINT 

First Named Inventor/Applicant Name: Byung Wan Yoon 

Filer: Robert D. Leonard/Angel Wolf 

Attorney Docket Number: Q208223 

Filed as Large Entity 

Filing Fees for U.S. National Stage under 35 USC 371 
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Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

PROCESSING FEE CORRECTING INVENTORSHIP 1816 1 160 160 



Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 160 



Electronic Acknowledgement Receipt 
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Confirmation Number: 3204 
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Payment Type CARD 
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RAM confirmation Number E20235HI00435927 
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Post Card, as described in MPEP 503. 

New Agglications 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 Agglication 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 Agglication Filed with the USPTO as a Receiving Office 
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national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Doc Code: PA.. 
Document Description: Power of Attorney PTO/AIA/82A (07-13) 

Approved for use through 03/31/2021. 0MB 0651-0035 
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 0MB control number. 

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE 
REGISTERED PRACTITIONERS 

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the 
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of 
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is 
directed, the Power of Attorney will not be recognized in the application. 

Application Number 14/123,672 
Filing Date May15,2014 

First Named Inventor 
Byung Wan Yoon 

Title WIRELESS ACCESS POINT AND METHOD AND DEVICE FOR 
CONTROLLING WIRELESS ACCESS POINT 

Art Unit 2467 
Examiner Name DUG T DUONG 
Attorney Docket Number HARFGET-GETP001 USU1 

SIGNATURE of Applicant or Patent Practitioner 

Signature /Robert D. Leonard/ Date (Optional) 

Name Robert D. Leonard Registration 57204 
Number 

Title (if Applicant is a 
juristic entity) 

Applicant Name (if Applicant is a juristic entity) GOLDEN EYE TECHNOLOGIES LLC 
NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If 
more than one applicant, use multiple forms. 

D *Total of forms are submitted. 

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. 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 3 minutes to complete, including gathering, preparing, and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require 
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

ff you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 



PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In the PATENT of: 

GOLDEN EYE TECHNOLOGIES LLC 

Patent No.: 

Issued: 

Appln. No.: 

9,271,243 

February 23, 2016 

14/123,672 

Filed: May 15, 2014 

For: WIRELESS ACCESS POINT 
AND METHOD AND DEVICE FOR 
CONTROLLING WIRELESS ACCESS POINT 

Our File: HARFGET-GETP00lUSUl 

Date: May 18, 2023 

REQUEST FOR CERTIFICATE OF CORRECTION 

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

A Certificate of Correction under 35 U.S.C. §255 and 37 C.F.R. §1.323 is 

requested for U.S. Patent No. 9,271,243. Correction of the following errors are 

requested: 

7943242.1 



7943242.1 

Applicant: GOLDEN EYE TECHNOLOGIES LLC 
Patent No.: 9,271,243 

IN THE CLAIMS 

In claim 11, at column 11, line 22, delete "grouped''. 

In claim 11, at column 11, line 22, delete "points" and insert therefore "point". 

In claim 11, at column 11, line 28, delete "grouped''. 

In claim 11, at column 11, line 28, delete "points" and insert therefore "point". 



Applicant: GOLDEN EYE TECHNOLOGIES LLC 
Patent No.: 9,271,243 

REMARKS 

Patentee believes that the above errors are of such a nature as to justify the 

issuance of a Certificate of Correction. Patentee has enclosed a completed Certificate of 

Correction Form PTO/SB/44. The surcharge fee of $160 is paid by credit card herewith. 

Please charge any additional fees or credit any overpayment to Deposit Account No. 

220493. 

Patentee respectfully requests that the Certificate of Correction be issued. 

Volpe and Koenig, P.C. 
United Plaza 
30 South 17th Street 
Philadelphia, PA 19103-4009 
RDL/amw 

7943242.1 

Respectfully submitted, 

GOLDEN EYE TECHNOLOGIES LLC 

By /Robert D. Leonard/ 
Robert D. Leonard 
Registration No. 57204 
(215) 568-6400 
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Approved for use through 01/31/2020. 0MB 0651-0033 

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 0MB control number. 

(Also Form PTO-1050) 

PATENT NO. 

UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

9,271,243 

APPLICATION NO.: 14/123,672 

ISSUE DATE 

INVENTOR(S) 

February 23, 2016 

Yoon et al. 

Page_1_of_1_ 

It is certified that an error appears or errors appear in the above-identified patent and that said Letters Patent 
is hereby corrected as shown below: 

IN THE CLAIMS: 

In claim 11, at column 11, line 22, delete "grouped". 
In claim 11, at column 11, line 22, delete "points" and insert therefore "point". 
In claim 11, at column 11, line 28, delete "grouped". 
In claim 11, at column 11, line 28, delete "points" and insert therefore "point". 

MAILING ADDRESS OF SENDER (Please do not use Customer Number below): 
VOLPE KOENIG 
30 SOUTH 17TH STREET, SUITE 1800 
PHILADELPHIA PA 19103 

This collection of information is required by 37 CFR 1 .322, 1 .323, and 1 .324. The information is required to obtain or retain a benefit by the public which is to file 
(and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 1.0 hour to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, 
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. SEND TO: Attention Certificate of Corrections Branch, Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 

ff you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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Patent Number: 10341951 

Patent Number: 9717037 

Patent Number: 10051556 

Patent Number: 9913162 

Patent Number: 10299156 

Patent Number: 9756554 

Patent Number: 10743244 

Patent Number: 9591566 

Patent Number: 10321480 

Patent Number: 8862154 

Patent Number: 8947299 

Patent Number: 9661600 

Patent Number: 9918297 

Patent Number: 9380472 

Patent Number: 8812022 

Patent Number: 8942737 

Patent Number: 9077548 

EPASID:PAT6365160 
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Property Type Number 

Patent Number: 8730830 

Patent Number: 9055451 

Patent Number: 9271243 

Patent Number: 9253718 

Patent Number: 9344978 

Patent Number: 9918236 

Patent Number: 10555186 

Patent Number: 9635606 

Patent Number: 10219213 

CORRESPONDENCE DATA 

Fax Number: 
Correspondence will be sent to the e-mail address first; if that is unsuccessful, it will be sent 
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.Exhibit l. 5 

PATENT ASSIGNJ\'IENT AGREEl\-iENT 

This Patent Assignment Agreement (th~ "Agreement") is made and entered into this 21 st day of Septe~ber 
2020 (the "Effective Date") by and between KT Corporation, a Korean company, of 90 Buljeong-ro, 
Bundang-gu, Seongnam-si, Gyeonggi-do, 13606, Korea (the "Assignor") and Golden Eye Technologies 
LLC, a Texas compaiiy, of 1000 Heritage Center Circle, Suite 508, Round Rock TX 78664, USA 
("Assignee"). 

RECITALS 

Assignor and Assignee have agreed by way of a purchase agreement (the "Purchase Agreement") dated 
.,,?.~ __ }J _______ ,, _____ , 2020, hy and between Assignor and Assignee, the terms of which are 
incorporated herein by reference, that Assignor shall sell, transfer, and assign and set over unto Assignee and 
Assignee shall accept, all rights, title and :in!erest i:n and to the Patents listed in Appendix A attached hereto. 
In the event of any conflict bet1.veen the terms of this Patent Assignment Agreement and the referenced 
Purchase Agreement,. the ternis of the Purchase Agreement shall prevail. 

AGREEMENT 

NOW, THEREFORE, in consideration of the foregoing premises, and the covenants and agreements in this 
Assignment, Assignor and Assignee agree as follows: 

l. i\ss:ignor does hereby sell, transfer, convey, assign and deliver to Assignee all of Assignor's right, privilege, 
title and interest in, to and u..nder the Patents and in the case of patent applications in and to any patents that 
may issue therefrom, including, in aH insta11ces, any counterparts of any of the foregoing in any jurisdiction 
throllghout the world, and any and aU divisions, continuations, reissues or reexaminations of any of the 
foregoing, and, further, an applications for industrial property protection, including without limitation, all 
applications for patents, utility models, copyright, and designs which may hereafter be filed for a11y inventions 
described in said Patents in any country or countries, together with the rig,ht io file such applications and the 
right to claim for the same the priority rights derived from the inventions and the Patents under the laws of 
the United States, ihe ln!emati.onal Convention for the Protection of Industrial Property~ or any other 
international agreement or the domestic laws of the country in which any such application is filed, as may be 
applicable, in each instance the same to be held by Assignee for Assignee's own use and enjoyrnent, and for 
the use and enjoyment of Assignee's successors, assigns and other legal representatives, as fully and entirely 
as the same would have been held and enjoyed by Assignor if this Assignment and sale had not been made; 
together with aH claims for damages, information, rendering of accounts, destruction of inf:ringing goods, 
pay111ents, royalties, income or other remuneration (hereinafter "Damages") now or hereafter due or payable 
\vi.th respect thereto, and all causes of action (whether in law or equity) by reason of past, present and future 
infringements of the Patents or other rights being assigned hereunder, along with ihe right to sue for, 
counterclaim, recover and collect such Damages for the use and benefit of Assignee and its successors, assigns 
and other legal :representatives. Assignee hereby accepts this assignment 

2. Insofar as this assignment concerns European patents and patent applications, Assignor hereby agrees that 
the assignme:!lt will be recorded in the reg:isie.r v.rith the European Patent Office and/or national patent ofti.ces; 
and Assignee hereby dedares that Assignee has agreed to the assignment of the aforementioned Patents lo it 
and that Assignee will sii;nu1ta:neously apply for recording of the assignment in the register with the European 
Patent Office and/or national patent offices. 



3. Assignor hereby authorizes and requests the Commissioner for Patents of the United States, and any 

officer of a11y country or countries foreign to the United States, whose duty it is to issue patents or other 

evidence or forms of intellectual prnperty protection or applications as aforesaid, to issue the same to 

Assignee and its successors, assigns and other legal representatives in accordance with the terms of this 

instrument. 

4, Assignor agrees that, whenever reasonably requested by Assignee; Assignor will execute a!! papers, take 

all rightful oaths, and do all acts which may be reasonably necessary for securing and maintaining the 

Patents in any country and for vesting title thereto in Assignee, lts successors, assigns and legal 

representatives or nominees, 

5. Assignor authorizes and em:powern Assignee, its successors, assigns and legal representatives or nominees, 
to invoke and claim for any application for patent or other form of protection for the inventions, the benefit 
of the right of priority provided hy the International Convention for the Protection of Industrial Property, as 
amended, or by any convention which may henceforth be substituted for it, or any other international 
agreement or the domestic laws of the country in which any such application is filed, as may be applicable, 
and to invoke and claim such right of priority without further written or oral authorization from Assignor. 

6. Assignor hereby consents that a copy of this Agreement shall be deemed a foll legal and formal equivalent 

of any assignment, consent to file or like document that: may be required in any country for any purpose 

and more particularly in proof of the right of Assignee or nominee to claim the aforesaid benefit of the right 

of priority pmvlded by the International Convention for the Protection of industrial Propertv, as amended, 

or by any convention which may henceforth be substituted for it, 

Signature Page Follows 



IN W!TNESSWHEREOF, the Parties have executed this Assignment on the Effective Date, 

Assignor: KT Corporation 

Bv: -···~--.w,;.· ·""<-~'.-~~.\tlr'~,·J"'Tt~~'.'.----·: ., ·- ,.,.,.,.,.,.,.,. ............................... ,.,.,.. ____ _ 
Name: 

As~,!'/ Golden Eye Technologies LLC 
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(Date) 
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2 ______________ _ 

3 ______________ _ 

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) : 0 Individual O Corporation or other private group entity O Government 

4a. The following fee(s) are submitted: 

0 Issue Fee 

0 Publication Fee (No small entity discount permitted) 

0 Advance Order - # of Copies _________ _ 

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

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 
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NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications. 

Authorized Signature _______________________ _ 

Typed or printed name ______________________ _ 

PTOL-85 Part B (10-13) Approved for use through 10/31/2013. 

Page 2 of3 

0MB 0651-0033 

Date ____________________ _ 

Registration No. ________________ _ 

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



UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

14/123,672 05/15/2014 

23373 7590 06/22/2015 

SUGHRUE MION, PLLC 
2100 PENNSYLVANIA A VENUE, N.W. 
SUITE 800 
WASHINGTON, DC 20037 

FIRST NAMED INVENTOR 

ByungWan Yoon 

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 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

Q208223 3204 

EXAMINER 

DUONG.DUCT 

ART UNIT PAPER NUMBER 

2467 

DATE MAILED: 06/22/2015 

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

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance. 

Section l(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the 
requirement that the Office provide a patent term adjustment determination with the notice of allowance. See 
Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer 
providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to 
provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant 
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the 
patent. Any request for reconsideration of the patent term adjustment determination ( or reinstatement of patent term 
adjustment) should follow the process outlined in 37 CPR 1.705. 

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

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



0MB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and 
Budget approval before requesting most types of information from the public. When 0MB approves an agency 
request to collect information from the public, 0MB (i) provides a valid 0MB Control Number and expiration 
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the 
agency to inform the public about the 0MB Control Number's legal significance in accordance with 5 CFR 
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Notice of Allowability 

Application No. 
14/123,672 
Examiner 
DUC DUONG 

Applicant(s) 
YOON ET AL. 
Art Unit 
2467 

AIA (First Inventor to 
File) Status 

No 

-- 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 M PEP 1308. 

1. [8J This communication is responsive to 12/3/13. 

DA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on ___ . 

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

3. [8J The allowed claim(s) is/are 1-11. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution 
Highway program at a participating intellectual property office for the corresponding application. For more information, please see 
~;ttp://www.uspto.gov/patents/init events/pph/index.is_p or send an inquiry to PPHfeedback@uspto.aov. 

4. [8J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) [8J All b) D Some *c) D None of the: 

1. [8J Certified copies of the priority documents have been received. 

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

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

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

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

5. D CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

D 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. [8J Notice of References Cited (PTO-892) 

2. D Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date __ 

3. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

4. D Interview Summary (PTO-413), 
Paper No./Mail Date __ . 

/DUC DUONG/ 
Examiner, Art Unit 2467 

U.S. Patent and Trademark Office 

5. D Examiner's Amendment/Comment 

6. [8J Examiner's Statement of Reasons for Allowance 

7. D Other __ . 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20150615 



Application/Control Number: 14/123,672 

Art Unit: 2467 

DETAILED ACTION 

1. The present application is being examined under the pre-AIA first to invent 

provisions. 

Allowable Subject Matter 

2. Claims 1-11 are allowed. 

Page 2 

The following is an examiner's statement of reasons for allowance: The prior art 

of record Scherzer et al (US Publishing 2004/0037258 A 1) discloses a device 21 (fig. 2) 

for controlling a group of wireless access points 25-30 using a same channel (fig. 1 a 

page 3 paragraph 0041 ). However, the prior fails to teach or make obvious for "an 

optimal output strength value calculator configured to compute a corrected 

output strength value based on the highest RSSI value of the extracted wireless 

access point, a predetermined threshold value of the RSSI between the grouped 

wireless access points, and a currently used output strength value", when such 

unit is considered within the specific structure of the device recited in claim 1. The prior 

art of record fails to teach or make obvious for "an interference occurrence notifier 

configured to transmit a message indicating that interference has occurred to the 

device for controlling the wireless access point if it is determined that the 

interference with the neighboring wireless access points has occurred, based on 

the computed number of ACK communication failures with the wireless terminal 

and the RSSI value", when such notifier is considered within the specific structure of 

the device recited in claim 6. The prior art of record fails to teach or make obvious for 

"computing a corrected output strength value for reducing the interference and 
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transmitting the corrected output strength value to the grouped wireless access 

points, the computing and the transmitting the corrected output strength being 

performed by the device for controlling the wireless access point and adjusting a 

current output strength value based on the corrected output strength value, the 

adjusting being performed by the grouped wireless access points", when the 

computing and adjusting are considered within the specific combination of steps recited 

in the method of claim 11. 

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." 

Conclusion 

3. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to DUC DUONG whose telephone number is (571 )272-

3122. The examiner can normally be reached on M-F (9:00 AM-6:00 PM). 

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

supervisor, Hassan Phillips can be reached on 571-272-3940. The fax phone number 

for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/DUC DUONG/ 
Examiner, Art Unit 2467 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER FILING OR 3 71 (C) DATE 

14/123,672 05/15/2014 

23373 
SUGHRUE MION, PLLC 
2100 PENNSYLVANIA AVENUE, N.W. 
SUITE 800 
WASHINGTON, DC 20037 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Byung Wan Yoon Q208223 
CONFIRMATION NO. 3204 

PUBLICATION NOTICE 

11111111111111111 lllll ll]~!l]!~l!~l!~li111uu~~II 111111111111111 IIII IIII 

Title:WIRELESS ACCESS POINT AND METHOD AND DEVICE FOR CONTROLLING WIRELESS ACCESS 
POINT 

Publication No.US-2014-0321300-A 1 
Publication Date:10/30/2014 

NOTICE OF PUBLICATION OF APPLICATION 

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

The publication may be accessed through the USPTO's publically available Searchable Databases via the 
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/. 

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

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

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

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

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

14/123,672 

23373 

Byung Wan Yoon Q208223 

SUGHRUE MION, PLLC 
2100 PENNSYLVANIA AVENUE, N.W. 
SUITE 800 
WASHINGTON, DC 20037 

Date Mailed: 07/23/2014 

INTERNATIONAL APPLICATION NO. 

PCT /KR2011/007792 
I.A. FILING DATE PRIORITY DATE 

10/19/2011 06/03/2011 

CONFIRMATION NO. 3204 
371 ACCEPTANCE LETTER 

111111111111111111111111111111111111111111 IIIII IJ~l!IJl~~m1!~l]lj~~~~u~ 

NOTICE OF ACCEPTANCE OF APPLICATION UNDER 35 U.S.C 371 AND 37 CFR 1.495 

The applicant is hereby advised that the United States Patent and Trademark Office, in its capacity as a 
Designated/ Elected Office (37 CFR 1.495), has ACCEPTED the above identified international application for 
national patentability examination in the United States Patent and Trademark Office. 

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

05/15/2014 
DATE OF RECEIPT OF 35 U.S.C. 371 (c)(1 ), 

(c)(2) and (c)(4) REQUIREMENTS 

05/15/2014 
DATE OF COMPLETION OF ALL 
35 U.S.C. 371 REQUIREMENTS 

A Filing Receipt (PTO-103X) will be issued for the present application in due course. THE DATE APPEARING 
ON THE FILING RECEIPT AS THE" FILING DATE" IS THE DATE ON WHICH THE LAST OF THE 35 U.S.C. 
371 (c)(1), (c)(2) and (c)(4) REQUIREMENTS HAS BEEN RECEIVED IN THE OFFICE. THIS DATE IS SHOWN 
ABOVE. The filing date of the above identified application is the international filing date of the international 
application (Article 11 (3) and 35 U.S. C. 363). 

The following items have been received: 

• Copy of the International Application filed on 12/03/2013 
• English Translation of the IA filed on 12/03/2013 
• Copy of the International Search Report filed on 12/03/2013 
• Copy of IPE Report filed on 12/03/2013 
• Preliminary Amendments filed on 12/03/2013 
• Inventor's Oath or Declaration filed on 05/15/2014 
• Request for Immediate Examination filed on 02/07/2014 
• U.S. Basic National Fees filed on 12/03/2013 
• Substitute Specification filed on 12/03/2013 
• Priority Documents filed on 12/03/2013 
• Application Data Sheet (37 CFR 1. 76) filed on 12/03/2013 
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Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed 
to the address given in the heading and include the U.S. application no. shown above (37 CFR 1.5) 

CHARITTA A SHELTON 

Telephone: (571) 272-3926 

page 2 of 2 

FORM PCT/DO/EO/903 (371 Acceptance Notice) 



UNITED STATES PATENT AND TRADEMARK OFFICE 
Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

APPLICATION 
NUMBER 

FILING or 
37l(c)DATE 

GRPART 

UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

14/123,672 05/15/2014 1620 Q208223 11 3 

23373 
CONFIRMATION NO. 3204 

FILING RECEIPT 
SUGHRUE MION, PLLC 
2100 PENNSYLVANIA AVENUE, N.W. 
SUITE 800 

11111111111111111 lllll ll]~!l]!~l!~l!~H~!l!l~i,lll 11111111111111111111111 

WASHINGTON, DC 20037 

Date Mailed: 07/23/2014 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

lnventor(s) 

Applicant( s) 

Byung Wan Yoon, Gunpo-si, KOREA, REPUBLIC OF; 
Jae Ho Chung, Seoul, KOREA, REPUBLIC OF; 
Joo Young Yoon, Yongin-si, KOREA, REPUBLIC OF; 
Kyu Jeong Han, Suwon-si, KOREA, REPUBLIC OF; 
Yung Ha Ji, Seongnam-si, KOREA, REPUBLIC OF; 

Byung Wan Yoon, Gunpo-si, KOREA, REPUBLIC OF; 
Jae Ho Chung, Seoul, KOREA, REPUBLIC OF; 
Joo Young Yoon, Yongin-si, KOREA, REPUBLIC OF; 
Kyu Jeong Han, Suwon-si, KOREA, REPUBLIC OF; 
Yung Ha Ji, Seongnam-si, KOREA, REPUBLIC OF; 

Assignment For Published Patent Application 
KT CORPORATION, Seongnam-si, KR 

Power of Attorney: The patent practitioners associated with Customer Number 23373 

Domestic Priority data as claimed by applicant 
This application is a 371 of PCT/KR2011 /007792 10/19/2011 

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the 
USPTO. Please see http://www.uspto.gov for more information.) 
REPUBLIC OF KOREA 10-2011-0054124 06/03/2011 

If Required, Foreign Filing License Granted: 04/11/2014 
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The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 14/123,672 

Projected Publication Date: 10/30/2014 

Non-Publication Request: No 

Early Publication Request: No 
Title 

WIRELESS ACCESS POINT AND METHOD AND DEVICE FOR CONTROLLING WIRELESS 
ACCESS POINT 

Preliminary Class 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

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

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

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

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 
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GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

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

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

NOT GRANTED 

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

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 14/123,672 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A N/A 280 
(37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 480 
(37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 720 
(37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 11 
(37 CFR 1.16(i)) 

minus 20= OR X 80 = 0.00 

INDEPENDENT CLAIMS 3 minus 3 = X 420 = 0.00 
(37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 O ($155 for small entity) for each additional 0.00 
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C. 

41 (a)(1 )(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1480 

APPLICATION AS AMENDED - PART II 

OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. = OR 
~ (37 CFR 1.16(i)) X = X = 

0 
Independent ... = z Minus 

X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = X = OR 
~ (37 CFR 1.16(i)) 

X = 

0 Independent Minus ... = z X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

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

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1. 



TRANSMITTAL LETTER TO THE UNITED STATES 
DESIGNATED/ELECTED OFFICE (DO/EO/US) CONCERNING A 

SUBMISSION UNDER 35 U.S.C. 371 

INTERNATIONAL APPLICATION NO. 
PCT/KR2011/007792 

TITLE OF INVENTION 
I INTERNATIONAL FILING DATE 

October 19, 2011 

ATTORNEY DOCKET NO. 
0208223 

U.S. APPLICATION NO. (If known, see 37 CFR 1.5) 
14/123,672 

PRIORITY DATE CLAIMED 
June 3, 2011 

WIRELESS ACCESS POINT AND METHOD AND DEVICE FOR CONTROLLING WIRELESS ACCESS POINT 

FIRST NAMED INVENTOR 
Byung Wan YOON 

Applicant herewith submits to the United States Designated/Elected Office {D0/EO/US) the following items and other information. 
1. □ This is an express request to begin national examination procedures (35 U.S.C. 371 (f)). NOTE: The express request under 35 U.S.C. 371 (f) 

will not be effective unless the requirements under 35 U.S.C. 371 (c)(1 ), (2), and (4) for payment of the basic national fee, copy of the 
International Application and English translation thereof (if required), and the oath or declaration of the inventor(s) have been received. 

2. □ A copy of the International Application (35 U.S.C. 371 (c)(2)) is attached hereto (not required if the International Application was previously 
communicated by the International Bureau or was filed in the United States Receiving Office (RO/US)). 

3. D An English language translation of the International Application (35 U.S.C. 371 (c)(2)) 

a. D is attached hereto. 

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

4. 0 An oath or declaration of the inventor(s) (35 U.S.C. 371 (c)(4)) 

a. 0 is attached. 

b. □ was previously filed in the international phase under PCT Rule 4.17(iv). 

Items 5 to 8 below concern amendments made in the international phase. 

PCT Article 19 and 34 amendments 
5. □ Amendments to the claims under PCT Article 19 are attached (not required if communicated by the International Bureau) (35 U.S.C. 

371 (c)(3)). 

6. D English translation of the PCT Article 19 amendment is attached (35 U.S.C. 371 (c)(3)). 

7. □ English translation of annexes (Article 19 and/or 34 amendments only) of the International Preliminary Examination Report is attached (35 
U.S.C. 371 (c)(5)). 

Cancellation of amendments made in the international phase 

Sa. D Do not enter the amendment made in the international phase under PCT Article 19. 

Sb. D Do not enter the amendment made in the international phase under PCT Article 34. 

NOTE: A proper amendment made in English under Article 19 or 34 will be entered in the U.S. national phase application absent a clear instruction 
from applicant not to enter the amendment(s). 

The following items 9 to 17 concern a document{s) or information included. 

9. D An Information Disclosure Statement under 37 CFR 1.97 and 1.98. 

10. D A preliminary amendment. 

11 . D An Application Data Sheet under 37 CFR 1. 76. 

12. D A substitute specification. NOTE: A substitute specification cannot include claims. See 37 CFR 1.125(b). 

13. 0 A power of attorney and/or change of address letter. 

14. D A computer-readable form of the sequence listing in accordance with PCT Rule 13ter.3 and 37 CFR 1.821- 1.825. 

15. D Assignment papers (cover sheet and document(s)). Name of Assignee: KT Corporation 

16. D 37 CFR 3. 73(c) Statement (when there is an Assignee). 
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U.S. APPLN NO. (if known, see 37 CFR 1.5) INTERNATIONAL APPLICATION NO. ATTORNEY DOCKET NO. 
14/123,672 PCT/KR2011/007792 0208223 

17. □ Other items or information: 

The following fees have been submitted. CALCULATIONS PTO USE ONLY 

18. □ Basic national fee (37 CFR 1.492(a)) ........................................................ $280 $ 

19. □ Examination fee (37 CFR 1.492(c)) 

If the written opinion prepared by ISA/US or the international preliminary 
examination report prepared by IPEA/US indicates all claims satisfy provisions 

$ 
of PCT Article 33(1 )-(4) ................................................................................. $0 
All other situations ..................................................................................... $720 

20. □ Search fee (37 CFR 1.492(b)) 

If the written opinion prepared by ISA/US or the international preliminary 
examination report prepared by IPEA/US indicates all claims satisfy provisions 
of PCT Article 33(1 )-(4) ................................................................................. $0 

$ Search fee (37 CFR 1.445(a)(2)) has been paid on the international application 
to the US PTO as an International Searching Authority ............................. $120 
International Search Report prepared by an ISA other than the US and provided 
to the Office or previously communicated to the US by the IB .................. $480 
All other situations ..................................................................................... $600 

TOTAL OF 18, 19 and 20 = $ 

□ Additional fee for specification and drawings filed in paper over 100 sheets (excluding 
sequence listing in compliance with 37 CFR 1.821 (c) or (e) in an electronic medium or 
computer program listing in an electronic medium) (37 CFR 1.492(j)). 
Fee for each additional 50 sheets of paper or fraction thereof ...................... $400 

Total Sheets 
Extra Number of each additional 50 or fraction 

RATE 
Sheets thereof (round up to a whole number) 

- 100 = /50 = X $400 $ 

Surcharge of $140.00 for furnishing any of the search fee, examination fee, or the oath or 
$140 

declaration after the date of commencement of the national stage (37 CFR 1.492(h)). 

CLAIMS NUMBER FILED NUMBER EXTRA RATE 

Total claims - 20 = X $80 $ 

Independent claims - 3 = X $420 $ 

MULTIPLE DEPENDENT CLAIM(S) (if applicable) + $780 $ 

Processing fee of $140.00 for furnishing the English translation later than 30 months 
$ 

from the earliest claimed priority date (37 CFR 1.492(i)). + 

TOTAL OF ABOVE CALCULATIONS= $140 

□ Applicant asserts small entity status. See 37 CFR 1.27. Fees above are reduced by ½ 

□ Applicant certifies micro entity status. See 37 CFR 1.29. Fees above are reduced by¾. 
Applicant must attach form PTO/SB/15A or B or equivalent. 

TOTAL NATIONAL FEE= $140 

Fee for recording the enclosed assignment (37 CFR 1.21 (h)). The assignment must be 
accompanied by an appropriate cover sheet (37 CFR 3.28, 3.31 ). $40/EFS - $0 per 
property + 

Fee for Extension of Time 

TOTAL FEES ENCLOSED= N/A 

Amount to be 
$ refunded: 

Amount to be 
$ charged 
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a. □ A check in the amount of$ _____ to cover the above fees is enclosed. 

b. □ Please charge my Deposit Account No. 19-4880 in the amount of$ __ to cover the above fees. 

c. 0 The US PTO is directed and authorized to charge all required fees, except for the Issue Fee and the 
Publication Fee to Deposit Account No. 19-4880. Please also credit any overpayments to said Deposit 
Account. 

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

ADVISORY: If filing by EFS-Web, do NOT attach the PTO-2038 form as a PDF along with your EFS­
Web submission. Please be advised that this is not recommended and by doing so your credit card 
information may be displayed via PAIR. To protect your information, it is recommended to pay fees 
online by using the electronic payment method. 

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

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications 

□ 
This application (1) claims priority to or the benefit of an application filed before March 16, 2013, and (2) also 
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after 
March 16, 2013. 

NOTE 1: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after 
March 16, 2013, will be examined under the first inventor to file provisions of the AIA. 

NOTE 2: A U.S. national stage application may not claim priority to the international application of which it is the 
national phase. The filing date of a U.S. national stage application is the international filing date. See 35 U.S.C. 363. 
SEND ALL CORRESPONDENCE TO: 
The address associated with Customer Number: 

WASHINGTON OFFICE 

23373 
CUSTOMER NUMBER 

SIGNATURE / Diallo T. Crenshaw 52,778 / DATE May15,2014 
-~---------------

NAME REGISTRATION NO. 
(Print/Type) Diallo T. Crenshaw (Attorney/Agent) 52,778 
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PATENT APPLICATION 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of 

Byung Wan YOON, et al. 

U.S. Appln. No.: 14/123,672 

Confirmation No.: 3204 

Filed: December 3, 2013 

Docket No: Q208223 

Group Art Unit: Not Yet Assigned 

Examiner: Not Yet Assigned 

For: WIRELESS ACCESS POINT AND METHOD AND DEVICE FOR CONTROLLING 
WIRELESS ACCESS POINT 

SUBMISSION OF EXECUTED DECLARATION AND POWER OF ATTORNEY 

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

Sir: 

In view of the application filed on December 3, 2013, and in response to the "Notification 

of Defective Response" for the above application, Applicants submit herewith a copy of the 

Declaration and Power of Attorney for the above identified application properly executed by the 

inventors. 

The submitted Declaration properly identifies the Country of Citizenship for each 

inventor. 



SUBMISSION OF EXECUTED DECLARATION AND POWER OF ATTORNEY 
Attorney Docket No.: Q208223 
U.S. Appln No.: 14/123,672 

Applicants believe there is no fee due with respect to this filing, however, if a fee is due, 

the USPTO is directed and authorized to charge all required fees, except for the Issue Fee and the 

Publication Fee, to Deposit Account No. 19-4880. Please also credit any overpayments to said 

Deposit Account. 

SUGHRUE MION, PLLC 
Telephone: 202.293.7060 
Facsimile: 202.293.7860 

WASHINGTON OFFICE 

23373 
CUSTOMER NUMBER 

Date: May 15, 2014 

Respectfully submitted, 

/ Diallo T. Crenshaw 52,778 / 
Diallo T. Crenshaw 
Registration No. 52,778 



Docket No.: Q208223 
Before Sept 16, 2012 

DECLARATION AND POWER OF ATTORNEY FOR PATENT APPLICATION (37 C.F.R.1.63) 

Korean Language Declaration 

zt ~~7-}S'] 7-FrA -9-~ 4-~ ~ "i;-~ 2 t-}71 zt ~~7-}S'] /.d~S>l 
0 }'211:z_l-oi17]7B~ 314%~~yi::}_ 

~~ 2, t"}71S>] ~~7-l-(~)6 1, i::}%S>j 7112i g_ ~~ ~~:il} -tl_-~t-}0 ~ 

~~ ~ ~_:il7-} t-}9 .sr:. ~~ 5cl-'r ~~011 7]7Bs=161 ~~ rH~l-oi1 
rJ1t-}o~ "i'i '211S>1 ~3:. ~~7-l-(~)o 12} jl li'l_;';-yi::}_ 

□ 0 1~%-"i;-½'tl'1:i.ft.5':.~ PCT"i;-711 ½'tl '1:l_.ft.~ 
---~s.. 
~011 ½'tls=1~jl 
~011 _!i_:ozds=i~ g (-o-B~ 7a-9-). 

~~ 2 ~011 -=r~11~~ C/:1.i::r~ _!i_:ozd1-N S>l-o-B _!i_:ozd~ J-J71 
~~½'tlC~~ 5a-=r ~~ -3f~)S>1 LJ1 § g_ {ls_ ~ 0 1-o-B9:~g g_ 
~~~yr:}_ 

~~2 ~clJ -i'Pa "i'/C 711 3PJ 711 1.56"fi◊1-011 -i'Pa~ tl}oi] u:J-4, 
~~/.dS>l ~~1 %-ii..~ 7-}li :ozJ_!i_~ _:g-7B%1- S'l-'¥-7} ~g g_ 
~:ozat-}9, 0 191- 7cf2 S>11r-011~, 1r-~ ~:-';- ½'tlC~)S>l 73-9-011, ~ 
½'tl S>1 ½'tl ~ :il} 'T ;f ~ :-';- ½'tl S>1 "i;-1-]1 ½'tl ~ :Bf 2 PCT "i;-711 
½'tl~ 1-}0 1011 'il'rs:1~1i'i %-ii..~ 7-}li :oza-1i.~ _:g-7Bt-~ 31°1 
_:,;i:_~~ g_ ~:oza~Yi::J-. 

I hereby declare that: 

Each inventor's residence, mailing address, and citizenship are as 
stated below next to their name. 

I believe the inventor(s) named below to be the original and first 
inventor(s) of the subject matter which is claimed and for which a 
patent is sought on the invention entitled: 

WIRELESS ACCESS POINT AND METHOD AND DEVICE 

FOR CONTROLLING WIRELESS ACCESS POINT 

the application of which: 

D is attached hereto 

OR 

[81 was filed on October 19. 2011 
as United States Application Number or PCT 
International Application Number PCT/KR201 l/007792 
and was amended on 

___________ (if applicable). 

I hereby state that I have reviewed and understand the contents of 
the above identified application, including the claims, as 
amended by any amendment specifically referred to above. 

I acknowledge the duty to disclose information which is material 
to patentability as defined in 37 C.F.R. 1.56, including for 
continuation-in-part application(s), material information which 
became available between the filing date of the prior application 
and the national or PCT international filing date of the 
continuation-in-part application. 
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Korean Language Declaration 

~~,':'_ 0}'211 7]7B~ tl}9} ::Q-2 9]-'i;- ~~½-'tl(~), 9]-'i;- ~~7-)% 
½-'tl(~) g:_~ 9]-'i;- ~% 2,~7} 1"1_2j~ ½-'tl(~)011 713:.t}o~ 
P1~%-"i;- "i'/C 71135 ;czJ 711119(a)-(d}i5J g:_~ w~J, g:_~ 365(b)~ol-o11 
lT,73~ _2j"i;- -'f-~1"1_ :';,':'_ P1~%-"i;-g_ 711-21~ ~~~ ~ "i;-7* 
7-1:0Zat-~ PCT"i;-711½-'tl(~)011713:.t-}0~ 0 1~%-"i;- "i'/C 71135 ;czJ 711 
365(a)~ol-o11 -iT:OZa~ 9]-'i;- -9-~1"1_g_ 4-;zJt-}9, y-c,}7} -9-~1"1_01 
4-;zJs=i~ ½-'tlS>l ½-'tl~ 01:c:--i011 ½-'tl~ 9]-'i;- ~~½-'tl(~), 9]-'i;­
~~7-)% ½-'tl(~) 1; 2 9]-'i;- ~ ~ 2, ~7} l"1_ 21 ~(~) g:_~ PCT 
"i;-711½-'tl(~)S:. 0}'211 ~B~~ 7-1l.==r~-~Mi 1f.1-1t-}~;',yq_ 

Prior Foreign Application Number(s) 
01:c:--iS>191-'i;-½-'tl'1:i§..(~) 

10-2011-CXJ54124 

(Application Number) 
(½-'tl '1:J.§..) 

(Application Number) 
(½-'tl '1:J.§..) 

Korea, Republic of 

(Country) 
("i;-7}) 

(Country) 
("i;-7}) 

~~,':'_ 0 1~%"-'i;-"i'iC~71135AJ711119(e)~ol-o11 ~A1~ tl}_Q}::Q-01 
t-}71 P1~%-"i;- 7}½-'t1_S'] "i;-cl1-'f-~1"1_g_ 4-;zJ~yq_ 

(Application Number) 
(½-'tl '1:J.§..) 

(Application Number) 
(½-'tl '1:J.§..) 

(Filing Date) 
(½-'tl ~7-}) 

(Filing Date) 
(½-'tl ~7-}) 

~~,':'_ P1~%-"i;- "i'/C 771 35 ;<cf 771 120 ~ol-o11 S>j77 P1~%-"i;­
½-'t1_(~)S>1 6 1~ g:_~ 771 365(c)~oJ.oi1 S>j77 P1~%-"i;-g_ 7-1:0Zat"~ 
PCT "i;-711½-'tl(~)S>j O 1 ~ g_ t-}719} ::Q-01 4-;czJ~yq_ g:_~, ~ 
~~½-'tlS'l Zr ~~ 5J-'r~-'?M 7]7B~ fJ1J-J01 °1~%-"i;- "i'lc 711 
35 ;czJ 711 112 ~JS>l ~'1:i'"'~ 1IJ1i::l:1,qp:r011 -rr:oza~ ti}oi] u:J-4 ~ 
P1~%-"i;- ½-'tl g:_~ ~ PCT "i;-711½-'tl011 7]7Bs=16i '~l-"1 'i'£2 
78-'f-011~, ~ ½-'t1_S'] ~~l-3 g_ ~B_-"6"~L11 %-il..~ 7-}li 7-3_!,l_~_l,7 
~Jclcf Tf,73 "i'/C 771 37 ;<cf 7111.56 ~ol-o11 Tf,73~ tl}oi] u:J-4, ~ ½-'tlS>l 
½-'tl~:il} ~ ½-'tlS'] "i;-l-11 ½-'tl~ g:_~ PCT "i;-711 ½-'tl~ A}01011 
~/-~~ ..2..~ 7-}li :ozcJ_lil_~ g_ _:g-7B"%l- S'l-'¥-7} '.U g g_ ~:oza~Yi::J-. 

Prior U.S. or International Application Number(s) 
01:c:--iS>l "i;-l-11 g:_~"i;-711 ½-'tl '1:J.§..(~) 

PCT/KR2011/CXJ7792 
(Application Number) 
(½-'tl '1:J.§..) 

(Application Number) 
(½-'tl '1:J.§..) 

2011-10-19 
(Filing Date) 
(½-'tl ~7-}) 

(Filing Date) 
(½-'tl ~7-}) 

~~01 °~ ~5:. l-1101H 0 ~71011 771..:g-~ 5'..~ 1-11%0 1 A¼l_ 0 1jl, 
771-'g-~ 7-iJ_lil_y- ±;-1°1 5'..T Akl_~g_ ~~t-}9, l:7 y-c>}7} 
0 1~%"-'i;- "i'lc 711 18;czJS'j lCXJl ~ol-o11 ~J-1~ tl}9} ::Q-0 1 i 9]S'j 
~-'fl ,z-1~ ~ 0 19}-fl-A}~ i'i~-'fl~ ~'§-0 1Y- T 2,~ 7-7~ ~771-.j­
~cg-4 7c}-2,-1 g_ 5'..T ~g_ 'T '.Ujl °7'L7~ j]_S']S'j ~-'fl -z-l~,<'_ 
~ ~ ½-'tl O 1 y- ~011 ~ ~ ~ ~ S>1 % 10a g_ -'fl Ell¾ 711 ~ g_ 
~ 7 1t-}~1-1 °~71011 -z-l~~g_ ~C/:1.~Yi::J-. 

I hereby claim foreign priority benefits under 
35 U.S.C. l 19(a)-(d) or (f), or 365(b) of any foreign 
application(s) for patent, inventor's or plant breeder's rights 
certificate(s), or 365(a) of any PCT international application(s) 
which designated at least one country other than the United 
States of America, listed below and have also identified below, 
by checking the box, any foreign application(s) for patent, 
inventor's or plant breeder's rights certificate(s), or any PCT 
international application(s) having a filing date before that of 
the application on which priority is claimed. 

Priority Claimed? 
-9-~1"1_ 4-AHJ-

Yes No 
oi1 °}y_2_ 

_2_0_1_1-_06_-_03 __________ ~ 0 
(Filing Date) 
(½-'tl ~7-}) 

-----------□ □ 
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(Filing Date) 
(½-'tl ~7-}) 

I hereby claim domestic priority under 35 U.S.C. l 19(e) of any 
United States provisional application(s) listed below. 

I hereby claim benefit under 35 U.S.C. 120 of any United 
States application(s) or 365(c) of any PCT international 
application(s) designating the United States, listed below and, 
insofar as the subject matter of each of the claims of this 
application is not disclosed in a listed prior United States or 
PCT international application in the manner provided by the 
first paragraph of 35 U.S.C. 112, I acknowledge my duty to 
disclose any information material to the patentability of this 
application as defined m 37 C.F.R. 1.56 which occurred 
between the filing date of the prior application and the national 
or PCT international filing date of this application: 

pending 
(Status: patented, pending, abandoned) 
(~~: ~~ ~~,½-'tl%",..3t.71) 

(Status: patented, pending, abandoned) 
(~~: ~~ ~~, ½-'tl%",..3t.71) 

I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on 
information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful 
false statements and the like so made are punishable by fine or 
imprisonment, or both, under 18 U.S.C. 1001 and that such 
willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 



Korean Language Declaration 

%~1if~~91 ~~~ ~7~ ~¾"el~ 

~ 0 1 :z_J-oi1 RJ-1~78-9-, t-}7191 l-7~7-H=-AJ71 C/:1.-B'-~ ½'tl011 fJ1"6"B 

-9-~'-el_g_ 4-AJt-R=- 91-'i;- ~t--PJ-=r .A}"8"J0 1 ½'tl.s:1°7 ~J~ 
%'%"l ~t--Pa(EPO), ~~~t--PaoPO), ~"i;-~t--Pa(KIPO), 

-"1]1l]-""1~7B--8-1171--'r(WIPO) ~ 71E} ~~ 5a ~0117PJ71 C/:1.-B'-~ ~~ 
½'tl .:0Zc3_1,l_~ .:g-1B"%l--""1 °~4'-~ ~.:ozaw '-el_~ og~~ 5a(USP1D)011 
~o~~yi::}_ ~clJ -i'Pa "i'/C 711 37 ;czJ 711 l.14(c)"8"J:ilj- (h)"8"J% 

%~t-~1-1_2_. ;'.!-~ J-J71 ½'tl7-}7} J-J71 C/:1.-B'-~ ½'tl011 fJ1"6"B 

-9-~ '-el_ g_ 4-;czJt-R=- 9] "i;- ~ ~ 5a --=r A }"8"Jo 1 ~ .s=1 oi ~] ~ EPO, .JPO, 
KIPO, ~~ 7lE} :;~~a~ 0 1 ~ :;i+~-'tl ~ § g_ ~~OPE ~g_ 
'tl t-}7 1 'i'j~i::}~ 0 1 :z_J-oi1 1f.J-1 t-}7 1 'i'j;',y i::}. 

~clJ-i'Pa "i'/C 711 3PJ 711 l.14(h)(3)"8"ol-o11 uJ-4, i::}%.£1 78-9-011 ~"6"B 

½'tl~ 1-11%.£1 A~g_ ~'E!-W 4- ~];',yr:}: 1) J-J71 C/:1.-B'-~ ~~ 
½'tl, 2) P1~%-"i;- "i'lc 711 35 ;czJ 119(a)-(d)"8"ol-o11 uj-c} J-J71 C/:1.-B'-~ 
~~½'t1°1 -9-~'-el_g_ 4-;czJt-R=- tj1J-J~ 71E} 9]-'i;- ~~½'tl~, i 

9]-'i;- ~~½'tl .A~0 1 ~clJ -i'Pa "i'/C 711 37 ;czJ 711 1.55 "8"J.£1 A~ 

~~ il..:Z:M 4'-~.s:19, J-J71 C/:1.-B'-~ ~~~011 °1°1 ½'tl.s:1°7 ~J~ 
78-9-, 3)/-J71 C/:1.-B'-~ ~~½'tl O 1 l=l /.-~ ~ 0 1 ~ g_ 4-;czJt-} .:i17} t-R=­

tj1J-J~ 71E} og ~~½'tl. 

~clJ-i'Pa "i'/C 71137 ;czJ 711 l.14(c) "8"ol-o11 uJ-4, ""6"B'J-tl-5a.£1 ~~½'tl 

.:g-1B ~% '-el_~' 1-7-1")-711½ ~;,_}oil -t1-~.:ozJ_l,l_~ 'il4-"%l-4- ~J;',yi::}_ 

~~~: ~~,':'_ ~:z:i ½'tlg_ y-ii]t"}.:il i9} -tl_-~t-}o~ og 
~~J-J1f.5a q;j-'¥-.£1 .51..~ .A] 'j' ~ 5721t-}71 -'flt-}0 ~ t-}71 3±.71~ 

USPID .:i17J1 '1:i.ft.011 ~ 7B~ SUGHRUE MION, PLLC .£1 .51..~ 
~~] ~ g_ ~~.£1 rl121 ~~ 7 1~t-R=- tl}O 19, "6"B'if .:i17J1 '1:i.ft.011 

~ 7B ~ oi cg_ ~ .:oza ~~ 1-%0 1 ~ Mirn, PILC .<e1 7fi~M uJ-4 
4-1-1s.. ~%~ 4- ~Jg g_ ~.:ozat-}9, ½'tl011 rH~ ..2..~ 1-7~g_ %~~ 
USPID .:i17J1 '1:i.ft.011 7]7B~ 4-~ 1;' 1j' "5B ½ 31 g_ il..5a~Yi::}. 

½'tl:il} -tr~~ .51..~ -9-~ ~sq-,<'_ i::}%.£1 og ~~"a(USPID) .:i17J1 

'1:i.ft. 0 M 011 y-9} ~] ~ 4-~ _J,l_ 1-11 4-1 A 1 _c;,__ 

Authorization To Permit Access To Application by 
Participating Offices 

~ If checked, the undersigned hereby grants the USPTO 
authority to provide the European Patent Office (EPO), the 
Japan Patent Office (JPO), the Korean Intellectual Property 
Office (KIPO), the World Intellectual Property Office (WIPO), 
and any other intellectual property offices in which a foreign 
application claiming priority to the above-identified application 
is filed access to the above-identified patent application. See 37 
CFR 1.14(c) and (h). This box should not be checked if the 
applicant does not wish the EPO, JPO, KIPO, or other 
intellectual property office in which a foreign application 
claiming priority to the above-identified application is filed to 
have access to the application. 

In accordance with 37 CFR 1.14(h)(3), access will be provided 
to a copy of the application-as-filed with respect to: 1) the 
above-identified patent application-as-filed, 2) any foreign 
application to which the above-identified application claims 
priority under 35 USC 119(a)-(d) if a copy of the foreign 
application that satisfies the certified copy requirement of 37 
CFR 1.55 has been filed in the above-identified patent 
application, and 3) any U.S. application-as-filed from which 
benefit is sought in the above-identified patent application. 

In accordance with 37 CFR 1.14(c), access may be provided to 
information concerning the date of filing the Authorization to 
Permit Access to Application by Participating Offices. 

POWER OF ATTORNEY: I hereby appoint all attorneys of 
SUGHRUE MION, PLLC who are listed under the USPTO 
Customer Number shown below as my attorneys to prosecute 
this application and to transact all business in the United States 
Patent and Trademark Office connected therewith, recognizing 
that the specific attorneys listed under that Customer Number 
may be changed from time to time at the sole discretion of 
Sughrue Mion, PLLC, and request that all correspondence 
about the application be addressed to the address filed under the 
same USPTO Customer Number. 

Direct all correspondence about the application to the address 
filed under the USPTO Customer Number below. 

STATEMENT OF ACCURATE TRANSLATION IN 
ACCORDANCE WITH 37 C.F.R. §1.69(b): 

The declaration and power of attorney is an accurate translation 
of the corresponding English language declaration and power of 
attorney. 

Signature y/,p,i_~ 
Date August 19, 2009 

WASHINGTON OFFICE 

SUGHRUE MION, PLLC 
202.293.7060 

23373 
CUSTOMER NUMBER 

Direct Telephone Calls to: 

SUGHRUE MION, PLLC 
202.293.7060 
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NAME OF SOLE OR FIRST INVENTOR: 
t±~~ -~--g. ~l.f:: ~~;q . .z1 ~l;1 

Given Name (first and middle [if any]) r Family Name or Surname 
0 )-~( ,.cl .;;1 t JcJls>l) Byung Wan -'g(/11:) YOON 
Inventor's signature <~h I Date 

Q-Ojt/ ~'fl7}.'lj J.·]';J 'l-J7.\- H~~ It/: < 
Residence: ~ I Citizenship 
7-1-'T-7:l: Gunpo-si, Republic of Korea ;:-::±1 

KR 
Mailing Address: 
q..'\'1 -'re±: #1111-701, .Jugong l l Dangji Apt, Sanbon 2-don~, Gunpo-si, Gveonggi-do, 435-748, Republlc of Korea 

NAME OF SECOND INVENTOR: 
"¥-~ :;iij 'tl-·~ ;,:}9) -'8 'll 

Given Name (fir,t and middle fifanyj} I Family Name or Surname 
0 1 %,(J.a .;;1 'c 7.)] £]) Jae Ho "j(/ll.t) CHUNG 
Inventor's signature 

,. l Date 
1tl-'13 7}.<?.I -"--l 'll ,, ,-'~j: 

,-~ 'l.ai-"l- lvr,~ j If- l ?-v/\j--. , 

Residence: I Citizenship I 
_7j4"'-;;<j; 

Seoul, Republic of Korea ~?.<I KR 

Mailing Address: 
4-~ ,Yl:: #202-505 Sangnoksu APt., lrwonbon-donR, Gangnam-gu, Seoul. !35-947, Republic of Korea 

NAME OF THIRD INVE!\'TOR: 
1-iJe!i o1j W<;;J 4El ,.a 7-l 

Given Name (first and middle [if any l) l Fmnily Name or SW11ame 
Oj{i-(A,:/;,t] i:_:- :>qj9j) 

Joo YOLmg 
J.,:/(11'.E) 

YOON 
Inventor's signature -,:;/i--·: ___ .,,-,jc'•'-;;;-····77 __ ... {) I Date /Lf:;::{':,.,., ~"dA~k]";J Cl;(~ ,,/t ) ... (, 

"' . . . i .. I Citi7..enship Residence: 
?Ff-A]: Yongin-si, Republic of Korea ~~ KR 
Mailing Address: 
-~{! 9:i-,: #505-101, Unam Apt,. Sinbong-dong, Suji-gu, Yongin-si, Gyeonggi-do, 448-935, Republic of Korea 

NAIHE OF FOURTH INVENTOR: 
Li] 11'M ~~7.}S'-] J.ju.j 

Given Name (first and middle [if any]) I Family Name or Surname 
Oj ,fr(J.j ;,tj ~ :,l] ,;>I) Kvu Jeong J.<l(~'t) HAN 
Inventor's sigMture 

~~ l Date 
lqqL:} (I/. '-,o uj >¾l·l'::j :;<.f.9.j .-\7 cg 

' 
~7.} 

Residence: I Citi:zel{ship 
7]{":;<.J: 

Suwun-si, Republic of Korea 
~j,''-'J KR 

Mailing Addre%: #732-1401, Shinsung Apt., Bidan-maeul, Cheoncheon-Jong, Jangan-gu, Suwon-si, Gyeonggi-do, 440-330, Republic +~ ~±- of Korea 

NAME OF FIFTH INVENTOR: 
q1,;iJ,-'Jll ~"J;;,.}.\'-I -'-J'il 

Given Name (first and middle [if any]) I Fmnily Name or Surname 
o] %{ -\:l ,X] c J1] -21) Yung Ha 

.,~ (/ii) 
Jl 

Inventor's signature 71 01f1t J--
I Date I{(_ 1:\.1- ''§ 7.} sj J.7 '?] 'lJ;>.]- /J\ o~y rlfa 1y 

Residence: ' I Citizeti§hip 
7-l?A]. SeonR,nam•si, Republk of Korea ~31 KR 
Mailing Address: #814-100!, Ilrniecbon Jinheung Apt,lmae-dong, Bundang-gu. Seongnam-si, Gyeonggi-do, 463-904, Republic of 
4-~1 '?±. Korea 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

U.S. APPLICATION NUMBER NO. 

14/123,672 

23373 
SUGHRUE MION, PLLC 
2100 PENNSYLVANIA AVENUE, N.W. 
SUITE 800 
WASHINGTON, DC 20037 

Date Mailed: 04/16/2014 

FIRST NAMED APPLICANT 

Byung Wan Yoon 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

ATTY. DOCKET NO. 

Q208223 
INTERNATIONAL APPLICATION NO. 

PCT /KR2011/007792 
I.A. FILING DATE PRIORITY DATE 

10/19/2011 06/03/2011 

CONFIRMATION NO. 3204 
371 FORMALITIES LETTER 

11111111111111111111111111111111111111111111111 IJ~l~j~j!~~!l]l~~Jl!lj!~~ 

NOTIFICATION OF DEFECTIVE RESPONSE 

The following items have been submitted by the applicant or the IB to the United States Patent and Trademark 
Office as a Designated Office (37 CFR 1.495). 

• Priority Document 
• Copy of the International Application filed on 12/03/2013 
• English Translation of the IA filed on 12/03/2013 
• Copy of the International Search Report filed on 12/03/2013 
• Copy of IPE Report filed on 12/03/2013 
• Preliminary Amendments filed on 12/03/2013 
• Inventor's Oath or Declaration filed on 02/07/2014 
• Request for Immediate Examination filed on 02/07/2014 
• U.S. Basic National Fees filed on 12/03/2013 
• Substitute Specification filed on 12/03/2013 
• Priority Documents filed on 12/03/2013 
• Application Data Sheet (37 CFR 1. 76) filed on 12/03/2013 

Applicant's response filed 02/07/2014 is hereby acknowledged. The following requirements set forth in the 
NOTIFICATION of MISSING REQUIREMENTS mailed 12/24/2013 have not been completed. 

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

• Oath or declaration of the inventors, in compliance with 37 CFR 1.497(a) and (b), identifying the application 
by the International application number and international filing date. The current oath or declaration does not 
comply with 37 CFR 1.497(a) and (b) in that it: 

• does not identify the citizenship of each inventor. 
• International filing date prior to 16 September 2012. The declaration is not subject to the rules under the 

American Invents Act. Please provide a new oath/declaration. 

Applicant is required to complete the response within a time limit of ONE MONTH from the date of 
this Notification or within the time remaining in the response set forth in the Notification of Missing 
Requirements, whichever is the longer. No extension of this time limit may be granted under 37 CFR 
1.136, but the period for response set in the Notification of Missing Requirements may be extended under 
37 CFR 1.136(a). 
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Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed 
to the address given in the heading and include the U.S. application no. shown above (37 CFR 1.5) 

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web. 
https ://sportal. uspto .gov/authenticate/ AuthenticateUserlocal EP F. htm I 

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

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

CHARITTA A SHELTON 

Telephone: (571) 272-3926 

page 2 of 2 

FORM PCT/DO/E0/916 (371 Formalities Notice) 



PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 14/123,672 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A N/A 280 
(37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 480 
(37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 720 
(37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 11 
(37 CFR 1.16(i)) 

minus 20= OR X 80 = 0.00 

INDEPENDENT CLAIMS 3 minus 3 = X 420 = 0.00 
(37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 O ($155 for small entity) for each additional 0.00 
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C. 

41 (a)(1 )(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1480 

APPLICATION AS AMENDED - PART II 

OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. = OR 
~ (37 CFR 1.16(i)) X = X = 

0 
Independent ... = z Minus 

X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = X = OR 
~ (37 CFR 1.16(i)) 

X = 

0 Independent Minus ... = z X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

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

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1. 



TRANSMITTAL LETTER TO THE UNITED STATES ATTORNEY DOCKET NO. 
0208223 

DESIGNATED/ELECTED OFFICE (DO/EO/US) CONCERNING A 1-------------------1 
SUBMISSION UNDER 35 U.S.C. 371 U.S. APPLICATION NO. (If known, see 37 CFR 1.5) 

14/123,672 

INTERNATIONAL APPLICATION NO. 
PCT/KR2011/007792 

TITLE OF INVENTION 

I INTERNATIONAL FILING DATE 
October 19, 2011 

PRIORITY DATE CLAIMED 
June 3, 2011 

WIRELESS ACCESS POINT AND METHOD AND DEVICE FOR CONTROLLING WIRELESS ACCESS POINT 

FIRST NAMED INVENTOR 
Byung Wan YOON 
Applicant herewith submits to the United States Designated/Elected Office (DO/EO/US) the following items and other information. 

1. 0 This is an express request to begin national examination procedures (35 U.S.C. 371 (f)). NOTE: The express request under 35 U.S.C. 371 (f) 
will not be effective unless the requirements under 35 U.S.C. 371 (c)(1 ), (2), and (4) for payment of the basic national fee, copy of the 
International Application and English translation thereof (if required), and the oath or declaration of the inventor(s) have been received. 

2. □ A copy of the International Application (35 U.S.C. 371 (c)(2)) is attached hereto (not required if the International Application was previously 
communicated by the International Bureau or was filed in the United States Receiving Office (RO/US)). 

3. D An English language translation of the International Application (35 U.S.C. 371 (c)(2)) 

a. □ 

b. □ 

is attached hereto. 

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

4. 0 An oath or declaration of the inventor(s) (35 U.S.C. 371 (c)(4)) 

a. 0 is attached. 

b. □ was previously filed in the international phase under PCT Rule 4.17(iv). 

Items 5 to 8 below concern amendments made in the international phase. 
PCT Article 19 and 34 amendments 

5. 

6. 

7. 

□ Amendments to the claims under PCT Article 19 are attached (not required if communicated by the International Bureau) (35 U.S.C. 
371 (c)(3)). 

D English translation of the PCT Article 19 amendment is attached (35 U.S.C. 371 (c)(3)). 

D English translation of annexes (Article 19 and/or 34 amendments only) of the International Preliminary Examination Report is attached (35 
U.S.C. 371(c)(5)). 

Cancellation of amendments made in the international phase 

Sa. D Do not enter the amendment made in the international phase under PCT Article 19. 

Sb. D Do not enter the amendment made in the international phase under PCT Article 34. 

NOTE: A proper amendment made in English under Article 19 or 34 will be entered in the U.S. national phase application absent a clear instruction 
from applicant not to enter the amendment(s). 
The following items 9 to 17 concern a document(s) or information included. 

9. D An Information Disclosure Statement under 37 CFR 1.97 and 1.98. 

10. D A preliminary amendment. 

11 • D An Application Data Sheet under 37 CFR 1. 76. 

12. D A substitute specification. NOTE: A substitute specification cannot include claims. See 37 CFR 1.125(b). 

13. 0 A power of attorney and/or change of address letter. 

14. D A computer-readable form of the sequence listing in accordance with PCT Rule 13ter.3 and 37 CFR 1.821- 1.825. 

15. D Assignment papers (cover sheet and document(s)). Name of Assignee: KT Corporation 

16. D 37 CFR 3.73(c) Statement (when there is an Assignee). 
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U.S. APPLN NO. (if known, see 37 CFR 1.5) INTERNATIONAL APPLICATION NO. ATTORNEY DOCKET NO. 
14/123,672 PCT/KR2011/007792 Q208223 

17. □ Other items or information: 
Response to Notice to File Missing Requirements 

The following fees have been submitted. CALCULATIONS PTO USE ONLY 

18. □ Basic national fee (37 CFR 1.492(a)) ........................................................ $280 $ 

19. □ Examination fee (37 CFR 1.492(c)) 

If the written opinion prepared by ISA/US or the international preliminary 
examination report prepared by IPEA/US indicates all claims satisfy provisions 

$ 
of PCT Article 33( 1 )-( 4) .................................................................................. $0 
All other situations ..................................................................................... $720 

20. □ Search fee (37 CFR 1.492(b)) 

If the written opinion prepared by ISA/US or the international preliminary 
examination report prepared by IPEA/US indicates all claims satisfy provisions 
of PCT Article 33( 1 )-( 4) .................................................................................. $0 

$ Search fee (37 CFR 1.445(a)(2)) has been paid on the international application 
to the USPTO as an International Searching Authority ............................. $120 
International Search Report prepared by an ISA other than the US and provided 
to the Office or previously communicated to the US by the IB .................. $480 
All other situations ..................................................................................... $600 

TOTAL OF 18, 19 and 20 = $ 

□ Additional fee for specification and drawings filed in paper over 100 sheets ( excluding 
sequence listing in compliance with 37 CFR 1.821 (c) or (e) in an electronic medium or 
computer program listing in an electronic medium) (37 CFR 1.492U)). 
Fee for each additional 50 sheets of paper or fraction thereof ...................... $400 

Total Sheets 
Extra Number of each additional 50 or fraction RATE 

Sheets thereof (round up to a whole number) 

- 100 = /50 = X $400 $ 

Surcharge of $140.00 for furnishing any of the search fee, examination fee, or the oath or 
$140 

declaration after the date of commencement of the national stage (37 CFR 1.492(h)). 

CLAIMS NUMBER FILED NUMBER EXTRA RATE 

Total claims - 20 = X $80 $ 

Independent claims - 3 = X $420 $ 

MULTIPLE DEPENDENT CLAIM(S) (if applicable) + $780 $ 

Processing fee of $140.00 for furnishing the English translation later than 30 months 
$ 

from the earliest claimed priority date (37 CFR 1.492(i)). + 

TOTAL OF ABOVE CALCULATIONS= $140 

□ Applicant asserts small entity status. See 37 CFR 1.27. Fees above are reduced by½ 

□ Applicant certifies micro entity status. See 37 CFR 1.29. Fees above are reduced by¾. 
Atmlicant must attach form PTO/SB/15A or B or equivalent. 

TOT AL NATIONAL FEE = $140 

Fee for recording the enclosed assignment (37 CFR 1.21 (h)). The assignment must be 
accompanied by an appropriate cover sheet (37 CFR 3.28, 3.31). $40/EFS - $0 per 
property + 

Fee for Extension of Time 

TOTAL FEES ENCLOSED= $140 

Amount to be 
$ refunded: 

Amount to be 
$ charged 
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a. □ A check in the amount of$ _____ to cover the above fees is enclosed. 

b. □ Please charge my Deposit Account No. 19-4880 in the amount of$ __ to cover the above fees. 

c. 0 The USPTO is directed and authorized to charge all required fees, except for the Issue Fee and the 
Publication Fee to Deposit Account No. 19-4880. Please also credit any overpayments to said Deposit 
Account. 

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

ADVISORY: If filing by EFS-Web, do NOT attach the PTO-2038 form as a PDF along with your EFS­
Web submission. Please be advised that this is not recommended and by doing so your credit card 
information may be displayed via PAIR. To protect your information, it is recommended to pay fees 
online by using the electronic payment method. 

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

Statement under 37 CFR 1.55 or 1. 78 for AIA (First Inventor to File) Transition Applications 

□ 
This application (1) claims priority to or the benefit of an application filed before March 16, 2013, and (2) also 
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after 
March 16, 2013. 

NOTE: A U.S. national stage application may not claim priority to the international application of which it is the national 
phase. The filing date of a U.S. national stage application is the international filing date. See 35 U.S.C. 363. 

SEND ALL CORRESPONDENCE TO: 
The address associated with Customer Number: 

WASHINGTON OFFICE 

23373 
CUSTOMER NUMBER 

SIGNATURE / Diallo T. Crenshaw 52,778 / DATE February 7, 2014 ---~------------11 
NAME REGISTRATION NO. 
(Print/Type) Diallo T. Crenshaw (Attorney/Agent) 52,778 
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PATENT APPLICATION 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of 

Byung Wan YOON, et al. 

Appln. No.: 14/123,672 

Confirmation No.: 3204 

Filed: December 3, 2013 

Docket No: Q208223 

Group Art Unit: Not Yet Assigned 

Examiner: Not Yet Assigned 

For: WIRELESS ACCESS POINT AND METHOD AND DEVICE FOR CONTROLLING 
WIRELESS ACCESS POINT 

RESPONSE TO NOTIFICATION OF MISSING REQUIREMENTS UNDER 35 U.S.C. 371 IN 
THE UNITED STATES DESIGNATED/ELECTED OFFICE (DO/EO/US) 

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

Sir: 

In response to the "Notification of Missing Requirements Under 35 U.S.C. 371 in the United 

States Designated/Elected Office (DO/EO/US)," for the above application, Applicant respectfully submits 

herewith a copy of the Declaration ( 4 page) properly executed by the inventors for the above identified 

application. 

The statutory fee of $140 is being remitted. The USPTO is directed and authorized to charge all 

required fees, except for the Issue Fee and the Publication Fee, to Deposit Account No. 19-4880. Please 

also credit any overpayments to said Deposit Account. 

SUGHRUE MION, PLLC 
Telephone: 202.293. 7060 
Facsimile: 202.293.7860 

WASHINGTON OFFICE 
23373 

CUSTOMER NUMBER 

Date: February 7, 2014 

Respectfully submitted, 

/ Diallo T. Crenshaw 52,778 / 
Diallo T. Crenshaw 
Registration No. 52,778 



DocketNo.: Q208223 
Before Sept 16. 2012 

DECLARATION FOR PATENT APPLICATION (37 C.F.R. 1.63) 

~~ ½~ ¥1:?3. ~~ 
Korean Language Declaration 
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I hereby declare that: 

Each inventor's residence, mailing address, and citizenship are as 
stated below next to their name. 

I believe the inventor(s) named below to be the original and first 
inventor(s) ofthe.,subject matter which is claimed and for which a 
patent is sought on the invention entitled: 

WIRELESS ACCESS POINT AND METHOD AND DEVICE 

FOR CONTROLLING WIRELESS ACCESS POINT 

the application of which: 

D is attached hereto 

OR 

l:?sl was filed on October 19, 2011 
as United States Application Number or PCT 
Intematii:mal Application Number PCT/KR201 l/007792 
and was amended on 

___________ (.if applicable). 

I hereby state that I have reviewed and understand the contents of 
the above identified application, including the claims, as 
amended by any amendment specifically referred to above. 

I acknowledge the duty to disclose information which is material 
to patentability as defined in 37 C.F.R. 1.56, including for 
continuation-in-part application(s), material information which 
became available between the filing date of the prior application 
and the national or PCT international filing date of the 
continuation-in-part application. 
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Korean Language Declaration 
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ir1¥1 $]-:i(- ~ji§_ ~ P]ff-:i;-% Al]$]~ Jl:±.~ ~ -:i;-7* 
:>:]1"8"~ PCT-:il"All½~(%)6l] 7]&"8"}◊:j P]ff-:i;-~ Al] 35 '?}-AJ] 
365(a)-8J-o1] -rMi¥.l. Sl-:il" ~-'el.% ?~½3-}u], 1--}o}7} ~i'io] 
"r"J-£1i::- ½~91 ½~~ o]~oJ] ½~¥1 $]-:i(- ~#!½~(%), $]-:i(­
~~;,;}% ~(½) ~ $1-:i;- ~~7} i§.e.],g-C½) EEi=- KT 
-:i;-Al]½~(½).£ o}i!J] ~t:J-~% ;:\J]3.~.2..£Mj .tf/-]"8"}~-'i'.rl-Jtj-, 

Prior Foreign Application Number(s) 
oJ~91 Sl-:il"½~~&:.(½) 

10-2011-co54124 
(Application Number) 
(½~ \Ji&:.) 

(Application Number) 
(½~ ~&:.) 

Korea, Republic of 
(Country) 
(-:i;-7}) 

(Country) 
(~7}) 

~'{]_~ Pm¾~ 51.£'{]_ Al] 35 '?}- All 119(e)-8J-o1] ~Al¥.! l:lM tio] 
"8"}7] P]%¾~7]½~9.j ~i.}j ~j_-'el_%"r"J-%l-Jtj-, 

(Application Number) 
(½~~~ 

(Application Number) 
(½~ ~&:.) 

(Filing Date) 
(½~ ~:>:}) 

(Filing Date) 
(½~ ~;,;}) 

~'{]_~ Pl%¾~ 51.£ All 35 '?}- All la::J -&-J-oil 9.J7l PlW-:il" 
½~(~)9.j o]Q.j -9:.i=- ;,;j] 365(c)-8J-o1] 9.j7~ P]%¾-:il-% :>:]1"8"~ 
KT -:i(-;,;1]~(½)91 o]Qj% "8"}7]~ ,zJ-o] "r"J-%L-J9-. .9:.~, -el: 
~#1~9.J Zr ~#J~.:i1-1il.!1M 7M-¥1 tll"'J-0 ] P]%¾~ ~ Al] 
35 11- All 112 -&-J-9.J ~~~] 3lJ]e-l:::r~E=.oJ] iri-¥1 !:l}oj] u:]-c} ,{::l 
P]%¾-:i;- ½~ -9:.i::- ,{::]_ KT ~All½~oJ] 7Ms;J61 ~;,;] ~~ 
7.H-<>lli=-, -el: ½~.s<l ~"3'Va% ~1i:1-"B"~i:4J ¾..8..~ :>:}f:_ 1.!i!..sY-i 
<t1t1J iri :ifE-. AJ] 37 ;zJ All 1.56 ~l iri¥l 1:1}6l] u:J-i:t, ,{::l ½~.s<l 
½~~:,ij- ~ ½~9.J ~i.}j ½~~ -9:.i=- PCT -:i;-Al] ½~~ A}O]oJ] 
~.,_~~ .£.e ;,:}li ;;<J.!fi~ ~ -i'-7TI~ 914"-7} ~* 'tl-1!%L-Jq. 

Prior U.S. or International Application Number(s) 
0]~9.j -:i("i.}j .9:.i':--:i(-;;\j] ½~ ~&:_(%) 

KT/KR2011/007792 
(Application Number) 
(½f:l. ~&:.) 

(Application Number) 
(½~ ~&:.) 

a::Jll-10-19 
(Filing Date) 
(½~ ~;,;]-) 

(Filing Date) 
(~ ~;,:}) 

-el:'{]_o] 0~ ~£ t-Jl<>l]"'i ◊:j7]oJ] Al]i?'-¥1 .£.e t-11%0] Ak)_O].TI, 
;;\J]i?',¥1 :1).s!_l-j- ~{lo] .£9- ,,i_kJ.~% ~<j13'}TJ'l, t:-j 1--}o}7} 
P]%¾~ :ifE-. Al] 18 ;zJ.9.] 1001 ~\-oJ] ~A]~ 1:l}~ ,zJ-o] :i S].Qj 

~~ {l* :lsl 0 M -f'r"'m '19~i=- ~il-0 11+ ~-2-£ :;t4~ ~711+ 
~iJ-3!} ~t{l% .51..¥- ~% "r- ~.TI o]tci~ 2sJ91 ~~ ~*~ 
~"3'-1 ½~oJy. :foJl ~¥1 ~"3'-191 %10a% ~fll¾Jll %% 
<j:>:]"B"l-lt!"'i ◊-~7]oJl ~*~% 1-JS:l.%L-J9-. 

I hereby claim foreign priority benefits under 
35 U.S.C. 119(a)-(d) or (f), or 365(b) of any foreign 
application( s) for patent, inventor's or plant breeder's rights 
certificate(s), or 365(a) of any PCT international application(s) 
which designated at least one country other than the United 
States of America, listed below and have also identified below, 
by checking the box, any foreign application(s) for patent, 
inventor's or plant breeder's rights certificate(s), or any PCT 
international application(s) having a filing date before that of 
the application on which priority is claimed. 

Priority Claimed? 
~ji§_~~ 

Yes No 
oJ] o}y.2. 

_2~0_11_-0~6--0=3 _________ ~ 0 
(Filing Date) 
(½~ <~_;,;}) 

----------□ □ 
(Filing Date) 
(½~ ~;,:}) 

I hereby claim domestic priority under 35 U.S.C. 119(e) of any 
United States provisional application(s) listed below. 

I hereby claim benefit under 35 U.S.C. 120 of any United 
States application(s) or 365(c) of any PCT international 
application(s) designating the United States, listed below and, 
insofar as the subject matter of each of the claims of this 
application is not disclosed in a listed prior United States or 
PCT international application in the manner provided by the 
first paragraph of 35 U.S.C. 112, I acknowledge my duty to 
disclose any information material to the patentability of this 
application as defined in 37 C.F.R. 1.56 which occurred 
between the filing date of the prior application and the national 
or PCT international filing date of this application: 

pending 
(Status: patented, pending, abandoned) 
(~&.r: ~"3'-1 ~~.½~¾ • .:VJ) 

(Status: patented, pending, abandoned) 
(~&.r: ~1 ~~. ~¾ . ..12:.7]) 

I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on 
information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful 
false statements and the like so made are punishable by fine or 
imprisonment, or both, under 18 U.S.C. 1001 and that such 
willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 
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Korean Language Declaration 

~t:J-~~~ ~if1~ -1,1-7] if1%-=e!~ 

~ 01 z.1-oll JV-m 7<14-, t}7].9.J -'-i~7-P.::-'?J-7] '?:!'E-¥1. ~611 cJ1tTI 
4--'-J.-rl.% ~P.::- ~1-:if ~~:,~Fr -'-}-sJ-oJ ~~o-J ~~ 
-ft'ia~'6'J::'s(EPO), ~~~7/lOPO), t.~~'6'J7/l(KJPO), 
1..:1]7-JJ7.l~"Kl-=el.7l-nWlPO) °;-17lcr ~~-il~61l71l %71 <?:!"£1-¥1. ~'6'J 
½~ 7S.!il..~ -1?-7TI~7.] O:jff 7,el:1J~ -'el.~ P]~~~::'s(USP1D)61l 
iflcxj~t-lc:.}. '?:ltlJ- it78 5:1.E. "11 37 :::<.J- All 1.14(cYB-J-.:iJJ- (h)i5J-% 
%3::"5"k}Al..2.. '?1-'4 -'J-71 ½~7.}7} -'J-7] 'c!ir¥l. ½~oJl t:\l~ 
4-~-rl.% 4'*R=- .'ii~ ~if171l-=r1- -'-}i>"J-01 ½~~◊-i ~~ Ero, JPO, 
KIFD, !f.~ 7lct ~'6'J7s~ol ~ ~8'HH! t.11%% '€l.;g-"5"P.::- -31% 
~"5"}7-l ?;f~tj-1tJ. 01 z.1-6!l JV.J"5"}7-l ?;fif-t-lc:.}. 

~ tlJ- if:::<.a 5:1.E. ;,;ii 37 -?J- ;;sJJ 1.14(h)(3)i5J-oll tt1-cr, tj-%-9.] 14-oi1 ~tll 
~¥1. t.11%9.] -'-l ~ ~ '€l.;g-~ -4'- '.Uif-t-lc:.}: 1) %71 <?:!"£1-¥1. ~"5] 
½~, 2) Pm~~ 51.E. ;,;i1 35 -?J- 119Ca)-(d)~l-oll ttl-cl- -'<}-71 '?:i'E-¥1. 
~if1½~01 4-~-rl.% ~P.::- t:11%~ 7lq sj~ ~~½~-2.£, ::i 

~]':it ~if1½~ A~0 l ~tlJ if7S :il.E:. All 37 '?}- ;;sJl l.55i5J-.9.J A~ 
~~ .fL:tloJl 1t~J-:soi9, -'J-71 '?:!"£1-¥1. ~if1½~61l oJPl tt~◊-i ~~ 
14-, 3) -'<}-7] '?lit¥!. ~if1½~0 ] *;,,j~ ol~% ~}ju<.} "5"P.::­
cJ1%~ 7lqP]':t]-~"5)~~. 

~llJ-if78 51.E. All 37 '?1- A1l 1.14(c) i5J-oll ttl-cl-, "~t:J--¥!:7/l.9.l ~'6'J½~ 
-1,1-7TI if1%'r'l.~' Ai-fr ;,.J]½ '{J7.}6!1-¥!:~78.!il..~ ~-4'-~-4'- ~%119-. 

¾~.:vj- -¥!:<;1¥1. .£.e 4-3I:i '?:l~.g. t:)-%9.] u]':t]- ~~~(USP10) .'.iJ.7Jl 
itJ.~ o }ell 0 ll L-\-~ '.U ~ 4'::i::.£. .!i!.. 1.-\l 2r'1P· l ..2.. 

Authorization To Permit Access To Application by 
Participating Offices 

~ If checked, the undersigned hereby grants the USPTO 
authority to provide the European Patent Office (EPO), the 
Japan Patent Office (JPO), the Korean Intellectual Property 
Office (KIPO), the World Intellectual Property Office (WIPO), 
and any other intellectual property offices in which a foreign 
application claiming priority to the above-identified application 
is filed access to the above-identified patent application. See 37 
CFR l.14(c) and (h). This box should not be checked if the 
applicant does not wish the EPO, JPO, KIPO, or other 
intellectual property office in which a foreign application 
claiming priority to the above-identified application is filed to 
have access to the application. 

In accordance with 37 CFR 1.14(h)(3), access will be provided 
to a copy of the application-as-filed with respect to: 1) the 
above-identified patent application-as-filed, 2) any foreign 
application to which the above-identified application claims 
priority under 35 USC 119(a)-(d) if a copy of the foreign 
application that satisfies the certified copy requirement of 3 7 
CFR 1.55 has been filed in the above-identified patent 
application, and 3) any U.S. application-as-filed from which 
benefit is sought in the above-identified patent application. 

In accordance with 37 CFR l.14(c), access may be provided to 
information concerning the date of filing the Authorization to 
Permit Access to Application by Participating Offices. 

Direct all correspondence about the application to the address 
filed under the USPTO Customer Number below. 

STATEMENT OF ACCURATE TRANSLATION IN 
ACCORDANCE WITH 37 C.F.R. §l.69(b): 

The declaration is an accurate translation of the corresponding 
English language declaration. 

Signature .,,I/~~ 
Date August 19, 2009 

WASHINGTON OFFICE 

Zl-%{:l~J;li~: 

SUGHRUE MION, PLLC 
202.293. 7060 

23373 
CUSTOMER NUMBER 

Direct Telephone Calls to: 

SUGHRUE MION, PLLC 
202.293. 7060 
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NAME OF SOLE OR FIRST INVENTOR: 
B:§j- ~.g. i,]a, ~qjA}sj -'-j qj 

Given Name (first and middle [if any]) I Family Name or Surname 
o]¾(-'-;j-¼]e ;IJ].Qj) ByungWan -'-;JC~!) YOON 
Inventor's signature 

~'v\ I Date tbev ~qj;;,;}sj l-7qj 'l,lA} A/o-VGtl,-1 gJ , ;lJ)/3 
Residence: 
77'?-A]'. Gunpo-si, Republic of Korea 
Mailing Address: 
q.,a 1'-±: #1111-701, Jugong 11 Dangii Aot, Sanbon 2-dong, Gunoo-si Gveonggi-do 435-748 Republic ofKorea 

NAME OF SECOND INVENTOR: 
"f-~-,l)j ~qj;,:}9j ;,jqj 

Given Name (first and middle [if any]) I Family Name or Surname 
Oj{§-(-'-;j-¼]e :'11].Qj) 

Jae Ho -'-;:l(tt) CHUNG 
Inventor's signature A~ I Date 

/If vi/, )--JI '7-o} ~ ~qj;<:}9j -"1 'll 'lJ;<:} 

Residence: 
- , 1./ ./ 

71?7.]: Seoul Reoublic of Korea 
Mailing Address: 
q.,a "i'-±: #202-505, San12:noksu Aot., Irwonbon-dong, Gangnam-e:u. Seoul, 135-947, Republic of Korea 

NAME OF THIRD INVENTOR: 
.,,,1 ~ -,l)j ~qj 7.}91 /,j 'll 

Given Name (first and middle [if any]) I Family Name or Surname 
o]{§-(-'-j-¼]e ;lj]!~l) Joo Y ollllil:-

1,j(tt) 
YOON 

Inventor's signature ~ I Date l¼v ~qjA}9.j -"7'lJ 
. 

'l,17.} ~,. ..2.i)/_3 
Residence: .,,~ 
7'19-7.]: Y ongin-si, Republic of Korea 
Mailing Address: 
-9--~ 9-±: #505-101, Unam Aot,. Sinbong-dong, Suii-gu, Yongin-si, Gveonggi-do, 448-935, Republic of Korea 

NAME OF FOURTH INVENTOR: 
t.iM-ol)J ~'ll A}sj Aj qj 

Given Name (first and middle [if any]) I Family Name or Surname 
0 1¾(-'-,Me ;1Jl.QJ) Kyu Jeong /,J(tt) HAN 
Inventor's signature 

~~~-
I Date 

~qj;;,;}9j -"1'll 'l,l;;i;} /~t,' ~ h:,11 

Residence: I 
77 '?-;,;]: Suwon-si, Reoublic of Korea 
Mailing Address: #732-1401, Shinsung Apt., Bidan-maeul, Cheoncheon-dong, Jangan-gu, Suwon-si, Gyeonggi-do, 440-330, Republic q.,a ?±: of Korea 

NAME OF FIFTH INVENTOR: 
tj--'.)'!~-,l)j ~qj;;,;}9j -'-jqj 

Given Name (first and middle [if any]) I Family Name or Surname 
o]{§-(-'-J-¼je ;IJ]~l) Yung Ha -'-J(tt) n 
Inventor's signature 

:z] ~ ~'ll 7.}9j -"1 'll if'15 7t> I Date 
'llA 'f-fov. :>-J, :HJ/ 3, 

Residence: l I 

77?;<:]: Seongnam-si, Republic of Korea 
Mailing Address: #814-1001, Imaechon Jinheung Apt., Imae-dong, Bundang-gu, Seongnam-si, Gyeonggi-do, 463-904, Republic of 
-9--ltl. '9'±: Korea 
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Electronic Patent Application Fee Transmittal 

Application Number: 14123672 

Filing Date: 

Title of Invention: 
WIRELESS ACCESS POINT AND METHOD AND DEVICE FOR CONTROLLING 
WIRELESS ACCESS POINT 

First Named Inventor/Applicant Name: Byung Wan YOON 

Filer: Richard C. Turner/Brian Murray 

Attorney Docket Number: Q208223 

Filed as Large Entity 

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

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Oath/Deel> 30 Mos From 371 commencement 1617 1 140 140 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 



Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Miscellaneous: 

Total in USD ($) 140 



Electronic Acknowledgement Receipt 

EFSID: 18144278 

Application Number: 14123672 

International Application Number: 

Confirmation Number: 3204 

Title of Invention: 
WIRELESS ACCESS POINT AND METHOD AND DEVICE FOR CONTROLLING 
WIRELESS ACCESS POINT 

First Named Inventor/Applicant Name: Byung Wan YOON 

Customer Number: 23373 

Filer: Richard C. Turner/Brian Murray 

Filer Authorized By: Richard C. Turner 

Attorney Docket Number: Q208223 

Receipt Date: 07-FEB-2014 

Filing Date: 

Time Stamp: 15:07:37 

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

Payment information: 

Submitted with Payment yes 

Payment Type Credit Card 

Payment was successfully received in RAM $140 

RAM confirmation Number 1488 

Deposit Account 

Authorized User 

File Listing: 

Document I Document Description 
I 

File Name 
I 

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



288343 

1 
Applicant Response to Pre-Exam 

Q208223TransmittalNTFMR.pdf no 3 
Formalities Notice 

792 72322 79 3 75 abf9 314 70d 70c 463 90ead 1 
12747 

Warnings: 

Information: 

88000 

2 
Applicant Response to Pre-Exam 

Q208223ResponseNTFMR.pdf no 1 
Formalities Notice 

1 ed3 d b806b 12bef99b54d Sd dfaS 03 98e8a 
e2f2e 

Warnings: 

Information: 

423053 

3 Oath or Declaration filed Q208223declaration.pdf no 4 
f3afb 18a3be0508379763fad35d01 a0999ot 

3125 

Warnings: 

Information: 

30208 

4 Fee Worksheet (5B06) fee-info.pdf no 2 
99aeb4 7f5 064ba2 644e0003 cS 86d 5 Ofbd ce 

e41e6 

Warnings: 

Information: 

Total Files Size (in bytes) 829604 

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 A~~lications 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 A~~lication 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 A~~lication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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. 



UNITED STATES PATENT AND TRADEMARK OFFICE 

U.S. APPLICATION NUMBER NO. 

14/123,672 

23373 
SUGHRUE MION, PLLC 
2100 PENNSYLVANIA AVENUE, N.W. 
SUITE 800 
WASHINGTON, DC 20037 

Date Mailed: 12/24/2013 

FIRST NAMED APPLICANT 

ByungWan YOON 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

ATTY. DOCKET NO. 

Q208223 
INTERNATIONAL APPLICATION NO. 

PCT /KR2011/007792 
I.A. FILING DATE PRIORITY DATE 

10/19/2011 06/03/2011 

CONFIRMATION NO. 3204 
371 FORMALITIES LETTER 

1111111111111111111111111111111111111111111111111~1~~~~~m~1]~11ij~~H~ 

NOTIFICATION OF MISSING REQUIREMENTS UNDER 35 U.S.C. 371 
IN THE UNITED STATES DESIGNATED/ELECTED OFFICE (DO/EO/US) 

The following items have been submitted by the applicant or the IB to the United States Patent and Trademark 
Office as a Designated Office (37 CFR 1.495). 

• Priority Document 
• Copy of the International Application filed on 12/03/2013 
• English Translation of the IA filed on 12/03/2013 
• Copy of the International Search Report filed on 12/03/2013 
• Copy of IPE Report filed on 12/03/2013 
• Preliminary Amendments filed on 12/03/2013 
• U.S. Basic National Fees filed on 12/03/2013 
• Substitute Specification filed on 12/03/2013 
• Priority Documents filed on 12/03/2013 
• Application Data Sheet (37 CFR 1. 76) filed on 12/03/2013 

The applicant needs to satisfy supplemental fees problems indicated below. 

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

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

• To avoid abandonment, a surcharge (for late submission of filing fee, search fee, examination fee or oath or 
declaration) as set forth in 37 CFR 1.492(h) of $140 for an undiscounted entity , must be submitted with the 
missing items identified in this letter. 

SUMMARY OF FEES DUE: 

Total additional fees required for this application is $140 for an Undiscounted Entity: 
• $140 Surcharge. 

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

The time period set above may be extended by filing a petition and fee for extension of time under the provisions 
of37CFR 1.136(a). 

page 1 of 2 

FORM PCT/DO/EO/905 (371 Formalities Notice) 



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

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web. 
https ://sportal. uspto .gov/authenticate/ AuthenticateUserlocal EP F. htm I 

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

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

CHARITTA A SHELTON 

Telephone: (571) 272-3926 
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FORM PCT/DO/EO/905 (371 Formalities Notice) 



MULTIPLE DEPENDENT CLAIM Application Number Filing Date 

FEE CALCULATION SHEET 
14123672 

Substitute for Form PTO-1360 
Applicant(s) Byung Wan YOON (For use with Form PTO/SB/06) 

* May be used for additional claims or amendments 

CLAIMS AS FILED AFTER FIRST AFTER SECOND * * * 
AMENDMENT AMENDMENT 

lndep I Depend lndep I Depend lndep I Depend lndep I Depend lndep I Depend lndep I Depend 

1 1 1 51 

2 1 1 52 

3 1 1 53 

4 1 1 54 

5 1 1 55 

6 1 1 56 

7 1 1 57 

8 1 1 58 

9 1 1 59 

10 1 1 60 

11 1 1 61 

12 62 

13 63 

14 64 

15 65 

16 66 

17 67 

18 68 

19 69 

20 70 

21 71 

22 72 

23 73 

24 74 

25 75 

26 76 

27 77 

28 78 

29 79 

30 80 

31 81 

32 82 

33 83 

34 84 

35 85 

36 86 

37 87 

38 88 

39 89 

40 90 

41 91 

42 92 

43 93 

44 94 

45 95 

46 96 

47 97 

48 98 

49 99 

50 100 

Total lndep 3 3 0 

Total 8 .J 8 .J 0 .J 
Depend 

Total 11 11 0 
Claims 



PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 14/123,672 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A N/A 280 
(37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 480 
(37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 720 
(37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 11 
(37 CFR 1.16(i)) 

minus 20= OR X 80 = 0.00 

INDEPENDENT CLAIMS 3 minus 3 = X 420 = 0.00 
(37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 O ($155 for small entity) for each additional 0.00 
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C. 

41 (a)(1 )(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1480 

APPLICATION AS AMENDED - PART II 

OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. = OR 
~ (37 CFR 1.16(i)) X = X = 

0 
Independent ... = z Minus 

X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = X = OR 
~ (37 CFR 1.16(i)) 

X = 

0 Independent Minus ... = z X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

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

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1. 



TRANSMITTAL LETTER TO THE UNITED STATES 
DESIGNATED/ELECTED OFFICE (DO/EO/US) CONCERNING A 

SUBMISSION UNDER 35 U.S.C. 371 

INTERNATIONAL APPLICATION NO. 
PCT/KR2011/007792 

TITLE OF INVENTION 
I INTERNATIONAL FILING DATE 

October 19, 2011 

ATTORNEY DOCKET NO. 
0208223 

U.S. APPLICATION NO. (If known, see 37 CFR 1.5) 
Not Yet Assigned 

PRIORITY DATE CLAIMED 
June 3, 2011 

WIRELESS ACCESS POINT AND METHOD AND DEVICE FOR CONTROLLING WIRELESS ACCESS POINT 

FIRST NAMED INVENTOR 
Byung Wan YOON 

Applicant herewith submits to the United States Designated/Elected Office {D0/EO/US) the following items and other information. 
1. □ This is an express request to begin national examination procedures (35 U.S.C. 371 (f)). NOTE: The express request under 35 U.S.C. 371 (f) 

will not be effective unless the requirements under 35 U.S.C. 371 (c)(1 ), (2), and (4) for payment of the basic national fee, copy of the 
International Application and English translation thereof (if required), and the oath or declaration of the inventor(s) have been received. 

2. □ A copy of the International Application (35 U.S.C. 371 (c)(2)) is attached hereto (not required if the International Application was previously 
communicated by the International Bureau or was filed in the United States Receiving Office (RO/US)). 

3. 0 An English language translation of the International Application (35 U.S.C. 371 (c)(2)) 

a. 0 is attached hereto. 

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

4. D An oath or declaration of the inventor(s) (35 U.S.C. 371 (c)(4)). 

a. D is attached. 

b. □ was previously filed in the international phase under PCT Rule 4.17(iv). 

Items 5 to 8 below concern amendments made in the international phase. 

PCT Article 19 and 34 amendments 
5. □ Amendments to the claims under PCT Article 19 are attached (not required if communicated by the International Bureau) (35 U.S.C. 

371 (c)(3)). 

6. D English translation of the PCT Article 19 amendment is attached (35 U.S.C. 371 (c)(3)). 

7. □ English translation of annexes (Article 19 and/or 34 amendments only) of the International Preliminary Examination Report is attached (35 
U.S.C. 371 (c)(5)). 

Cancellation of amendments made in the international phase 

Sa. D Do not enter the amendment made in the international phase under PCT Article 19. 

Sb. D Do not enter the amendment made in the international phase under PCT Article 34. 

NOTE: A proper amendment made in English under Article 19 or 34 will be entered in the U.S. national phase application absent a clear instruction 
from applicant not to enter the amendment(s). 

The following items 9 to 17 concern a document{s) or information included. 

9. D An Information Disclosure Statement under 37 CFR 1.97 and 1.98. 

10. 0 A preliminary amendment. 

11 . 0 An Application Data Sheet under 37 CFR 1. 76. 

12. 0 A substitute specification. NOTE: A substitute specification cannot include claims. See 37 CFR 1.125(b). 

13. D A power of attorney and/or change of address letter. 

14. D A computer-readable form of the sequence listing in accordance with PCT Rule 13ter.3 and 37 CFR 1.821- 1.825. 

15. D Assignment papers (cover sheet and document(s)). Name of Assignee: KT Corporation 

16. D 37 CFR 3. 73(c) Statement (when there is an Assignee). 
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U.S. APPLN NO. (if known, see 37 CFR 1.5) INTERNATIONAL APPLICATION NO. ATTORNEY DOCKET NO. 
Not Yet Assigned PCT/KR2011/007792 0208223 

17. 0 Other items or information: 
Copies of Forms PCT/RO/101, PCT/RO/105, PCT/RO/106, PCT/IB/301, PCT/IB/304, PCT/IB/306, PCT/IB/308, 
PCT/IB/311, PCT/ISN202, PCT/ISA/220, PCT/ISN237, Copies of Substitute Specification clean (18 pages), Substitute 
Specification marked up (18 pages) and a copy of the ISR. 

The following fees have been submitted. CALCULATIONS PTO USE ONLY 

0 Basic national fee (37 CFR 1.492(a)) ........................................................ $280 $280 

0 Examination fee (37 CFR 1.492(c)) 

If the written opinion prepared by ISA/US or the international preliminary 
examination report prepared by IPEA/US indicates all claims satisfy provisions 

$720 
of PCT Article 33(1 )-(4) ................................................................................. $0 
All other situations ..................................................................................... $720 

0 Search fee (37 CFR 1.492(b)) 

If the written opinion prepared by ISA/US or the international preliminary 
examination report prepared by IPEA/US indicates all claims satisfy provisions 
of PCT Article 33(1 )-(4) ................................................................................. $0 

$480 Search fee (37 CFR 1.445(a)(2)) has been paid on the international application 
to the US PTO as an International Searching Authority ............................. $120 
International Search Report prepared by an ISA other than the US and provided 
to the Office or previously communicated to the US by the IB .................. $480 
All other situations ..................................................................................... $600 

TOTAL OF 18, 19 and 20 = $1,480 

□ Additional fee for specification and drawings filed in paper over 100 sheets (excluding 
sequence listing in compliance with 37 CFR 1.821 (c) or (e) in an electronic medium or 
computer program listing in an electronic medium) (37 CFR 1.492(j)). 
Fee for each additional 50 sheets of paper or fraction thereof ...................... $400 

Total Sheets 
Extra Number of each additional 50 or fraction 

RATE 
Sheets thereof (round up to a whole number) 

33 - 100 = 0/50 = 0 X $400 $0 

Surcharge of $140.00 for furnishing any of the search fee, examination fee, or the oath or 
$ 

declaration after the date of commencement of the national stage (37 CFR 1.492(h)). 

CLAIMS NUMBER FILED NUMBER EXTRA RATE 

Total claims 11 - 20 = 0 X $80 $0 

Independent claims 3 - 3 = 0 X $420 $0 

MULTIPLE DEPENDENT CLAIM(S) (if applicable) + $780 $0 

Processing fee of $140.00 for furnishing the English translation later than 30 months 
$ 

from the earliest claimed priority date (37 CFR 1.492(i)). + 

TOTAL OF ABOVE CALCULATIONS= $1,480 

□ Applicant asserts small entity status. See 37 CFR 1.27. Fees above are reduced by ½ 

□ Applicant certifies micro entity status. See 37 CFR 1.97. Fees above are reduced by¾. 
Applicant must attach form PTO/SB/15A or B or equivalent. 

TOTAL NATIONAL FEE= $1,480 

Fee for recording the attached assignment (37 CFR 1.21 (h)). The assignment must be 
accompanied by an appropriate cover sheet (37 CFR 3.28, 3.31 ). $40.00 per property 
+ 

Fee for Extension of Time 

TOTAL FEES ATTACHED= $1,480 

Amount to be 
$ refunded: 

Amount to be 
$ charged 
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a. □ A check in the amount of$ _____ to cover the above fees is attached. 

b. □ Please charge my Deposit Account No. 19-4880 in the amount of$ __ to cover the above fees. 

c. 0 The US PTO is directed and authorized to charge all required fees, except for the Issue Fee and the 
Publication Fee to Deposit Account No. 19-4880. Please also credit any overpayments to said Deposit 
Account. 

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

ADVISORY: If filing by EFS-Web, do NOT attach the PTO-2038 form as a PDF along with your EFS­
Web submission. Please be advised that this is not recommended and by doing so your credit card 
information may be displayed via PAIR. To protect your information, it is recommended to pay fees 
online by using the electronic payment method. 

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

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications 

□ 
This application (1) claims priority to or the benefit of an application filed before March 16, 2013, and (2) also 
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after 
March 16, 2013. 

NOTE: A U.S. national stage application may not claim priority to the international application of which it is the national 
phase. The filing date of a U.S. national stage application is the international filing date. See 35 U.S.C. 363. 

SEND ALL CORRESPONDENCE TO: 
The address associated with Customer Number: 

WASHINGTON OFFICE 

23373 
CUSTOMER NUMBER 

SIGNATURE / Diallo T. Crenshaw 52,778 / DATE December 3, 2013 --------------------
NAME REGISTRATION NO. 
(Print/Type) / Diallo T. Crenshaw 52,778 / (Attorney/Agent) 52,778 
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PTO/SB/14 (11-08) 
Approved for use through 01/31/2014. 0MB 0651-0032 

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

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 0208223 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention 
WIRELESS ACCESS POINT AND METHOD AND DEVICE FOR CONTROLLING WIRELESS ACCESS 
POINT 

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the 
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76. 
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the 
document may be printed and included in a paper filed application. 

Secrecy Order 37 CFR 5.2 
D Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 

37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.) 

A ,DD 1can r n orma 10n: t I f f 
Aoolicant 1 I Remove I 
Applicant Authority (!)Inventor I QLegal Representative under 35 U.S.C. 117 I QParty of Interest under 35 U.S.C. 118 

Prefix Given Name Middle Name Family Name Suffix 

Byung Wan YOON 

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

City Gunpo-si Country Of Residencei I KR 

Citizenship under 37 CFR 1.41(b) i KR 

Mailing Address of Applicant: 

Address 1 #1111-701, Jugong 11 Danji Apt. 

Address 2 Sanbon 2-dong, Gyeonggi-do 

City I Gunpo-si I State/Province I 
Postal Code 435-748 I Countryi I KR 

Annlicant2 I Remove I 
Applicant Authority ® Inventor I QLegal Representative under 35 U.S.C. 117 I QParty of Interest under 35 U.S.C. 118 

Prefix Given Name Middle Name Family Name Suffix 

Jae Ho CHUNG 

Residence Information (Select One) 0 US Residency ® Non US Residency 0 Active US Military Service 

City Seoul Country Of Residencei I KR 

Citizenship under 37 CFR 1.41(b) i KR 

Mailing Address of Applicant: 

Address 1 #202-505, Sangnoksu Apt. 

Address 2 lrwonbon-dong, Gangnam-gu 

City I Seoul I State/Province I 
Postal Code 135-947 I Countryi I KR 

Annlicant3 I Remove I 
Applicant Authority ® Inventor I QLegal Representative under 35 U.S.C. 117 I QParty of Interest under 35 U.S.C. 118 

Prefix Given Name Middle Name Family Name Suffix 

Joo Young YOON 

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

City Yongin-si Country Of Residencei I KR 
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PTO/SB/14 (11-08) 
Approved for use through 01/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 0208223 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention 
WIRELESS ACCESS POINT AND METHOD AND DEVICE FOR CONTROLLING WIRELESS ACCESS 
POINT 

Citizenship under 37 CFR 1.41(b) i KR 

Mailing Address of Applicant: 

Address 1 #505-101, Unam Apt. 

Address 2 Sinbong-dong, Suji-gu, Gyeonggi-do 

City I Yongin-si I State/Province I 
Postal Code 448-935 I Countryi I KR 

Aoolicant4 I Remove I 
Applicant Authority (!)Inventor I QLegal Representative under 35 U.S.C. 117 I QParty of Interest under 35 U.S.C. 118 

Prefix Given Name Middle Name Family Name Suffix 

Kyu Jeong HAN 

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

City Suwon-si Country Of Residencei I KR 

Citizenship under 37 CFR 1.41(b) i KR 

Mailing Address of Applicant: 

Address 1 #732-1401, Shinsung Apt., Bidan-maeul 

Address 2 Cheoncheon-dong, Jangan-gu, Gyeonggi-do 

City I Suwon-si I State/Province I 
Postal Code 440-330 I Countryi I KR 

Annlicant5 I Remove I 
Applicant Authority ® Inventor I QLegal Representative under 35 U.S.C. 117 I QParty of Interest under 35 U.S.C. 118 

Prefix Given Name Middle Name Family Name Suffix 

Yung Ha JI 

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

City Seongnam-si Country Of Residencei I KR 

Citizenship under 37 CFR 1.41(b) i KR 

Mailing Address of Applicant: 

Address 1 #814-1001, lmaechon Jinheung Apt. 

Address 2 lmae-dong, Bundang-gu, Gyeonggi-do 

City I Seongnam-si I State/Province I 
Postal Code 463-904 I Countryi I KR 

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

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

□ An Address is being provided for the correspondence Information of this application. 

Customer Number I 23373 
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Attorney Docket Number 0208223 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention 
WIRELESS ACCESS POINT AND METHOD AND DEVICE FOR CONTROLLING WIRELESS ACCESS 
POINT 

Email Address sughrue@sughrue.com Add Email !Remove Email! 

Application Information: 

Title of the Invention WIRELESS ACCESS POINT AND METHOD AND DEVICE FOR CONTROLLING WIRELESS 
ACCESS POINT 

Attorney Docket Number 0208223 I Small Entity Status Claimed □ 
Application Type Nonprovisional 

Subject Matter Utility 

Suggested Class (if any) I Sub Class (if any)I 

Suggested Technology Center (if any) 

Total Number of Drawing Sheets (if any) 06 I Suggested Figure for Publication (if any) I 

Publication Information: 
D Request Early Publication (Fee required at time of Request 37 CFR 1.219) 

Request Not to Publish. I hereby request that the attached application not be published under 35 U.S. 

D C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the subject of 
an application filed in another country, or under a multilateral international agreement, that requires publication at 
eighteen months after filing. 

Representative Information: 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 
Enter either Customer Number or complete the Representative Name section below. If both sections 
are completed the Customer Number will be used for the Representative Information during processing. 

Please Select One: 0 Customer Number I O US Patent Practitioner 10 Limited Recognition (37 CFR 11.9) 

Customer Number 23373 

Domestic Benefit/National Stage Information: 
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c) or indicate National Stage 
entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required by 
35 U.S.C. 119(e) or 120, and 37 CFR 1.78(a)(2) or CFR 1.78(a)(4), and need not otherwise be made part of the specification. 

Prior Application Status Pending ! Remove ! 

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

a 371 of international PCT/KR2011/007792 2011-10-19 

Additional Domestic Benefit/National Stage Data may be generated within this form I I Add 
by selecting the Add button. 

Foreign Priority Information: 
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Attorney Docket Number 0208223 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention 
WIRELESS ACCESS POINT AND METHOD AND DEVICE FOR CONTROLLING WIRELESS ACCESS 
POINT 

This section allows for the applicant to claim benefit of foreign priority and to identify any prior foreign application for which priority is 
not claimed. Providing this information in the application data sheet constitutes the claim for priority as required by 35 U.S.C. 119(b) 
and 37 CFR 1.55(a). 

I Remove I 

Application Number Country i Parent Filing Date (YYYY-MM-DD) Priority Claimed 

10-2011-0054124 KR 2011-06-03 (!) Yes 0 No 

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

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

Assionee 1 I Remove I 
If the Assignee is an Organization check here. ~ 
Organization Name I KT Corporation 

Mailing Address Information: 

Address 1 206, Jeongja-dong 

Address 2 Bundang-gu, Gyeonggi-do 

City Seongnam-si State/Province 

Country ii KR Postal Code 463-711 

Phone Number Fax Number 

Email Address 

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

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

Signature / Diallo T. Crenshaw 52,778 / Date (YYYY-MM-DD) 2013-12-03 

First Name DialloT. I Last Name I Crenshaw Registration Number 52778 

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which 
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This 
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of lime you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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Privacy Act Statement 

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

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

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

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

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

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of 

Byung Wan YOON, et al. 

Docket No: Q208223 

Appln. No.: National Stage of PCT/KR2011/007792 

Confirmation No.: Not Yet Assigned 

Filed: December 3, 2013 

Group Art Unit: Not Yet Assigned 

Examiner: Not Yet Assigned 

For: WIRELESS ACCESS POINT AND METHOD AND DEVICE FOR CONTROLLING 
WIRELESS ACCESS POINT 

PRELIMINARY AMENDMENT 

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

Sir: 

Prior to examination, please amend the above-identified application as follows on the 

accompanymg pages. 

TABLE OF CONTENTS 

AMENDMENTS TO THE SPECIFICATION ................................................................................ 2 
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PRELIMINARY AMENDMENT Attorney Docket No.: Q208223 
Appln. No.: National Stage of PCT/KR2011/007792 

AMENDMENTS TO THE SPECIFICATION 

Applicants provide herein a Substitute Specification under 37 C.F.R. § 1.125(a). In 

accordance with 37 C.F.R. § 1.125(b)(l), the undersigned states that the Substitute 

Specification contains no new matter. In accordance with 37 C.F.R. § 1.125(b)(2), a redline 

copy of the original specification showing the amendments thereto is attached to this 

Amendment. In accordance with 37 C.F.R. § 1.125(c), a clean copy of the Substitute 

Specification is attached to this Amendment. Entry of the Substitute Specification is 

requested. 

2 



PRELIMINARY AMENDMENT Attorney Docket No.: Q208223 
Appln. No.: National Stage of PCT/KR2011/007792 

Please delete the present Abstract of the Disclosure. 

Please add the following new Abstract of the Disclosure: 

ABSTRACT 

The device for controlling a wireless access point comprises: a grouping unit which 

groups wireless access points which use the same channel, by using channel use information 

received from the wireless access points; a map generator which computes each received signal 

strength value of the grouped wireless access points and each output strength value of the 

grouped wireless access points; an extractor which extracts a wireless access point having the 

highest received signal strength value among the grouped wireless access points, if interference 

occurs between said grouped wireless access points; and an optimal output strength value­

calculator which computes a corrected output strength value by using the received signal strength 

value of the extracted wireless access point, a threshold value of predetermined received signal 

strength, and a currently used output strength value between said grouped wireless access points. 
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PRELIMINARY AMENDMENT Attorney Docket No.: Q208223 
Appln. No.: National Stage of PCT/KR2011/007792 

AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the 

application: 

LISTING OF CLAIMS: 

1. (Currently Amended) A device for controlling a wireless access point comprising: 

a grouping unit configured to group wireless access points using the--~same channel 

based on channel use information received from the wireless access points; 

a map generating unit generator configured to compute a received signal strength 

indicator (RSSI) between the grouped wireless access points and an output strength value for 

each of the grouped wireless access points; 

an eJctracting unit extractor configured to extract a wireless access point having the-~ 

highest RSSI value among the grouped wireless access points, if interference occurs between the 

grouped wireless access points; and 

an optimal output strength value computing unitcalculator configured to compute a 

corrected output strength value based on the highest RSSI value of the extracted wireless access 

point, a predetermined threshold value of the RSSI between the grouped wireless access points, 

and a currently used output strength value. 

2. (Currently Amended) The device of claim 1, further comprising an output adjustment 

requesting unit requester configured to transmit an output strength adjustment request to each of 

the grouped wireless access points, the output strength adjustment request being configured for 

related to adjusting a current output strength value based on the corrected output strength value. 
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3. (Currently Amended) The device of claim 1, further comprising an interference 

occurrence notification receiving unit receiver configured to receive a message notifying 

indicating whether interference has occurred between the grouped wireless access points, 

wherein occurrence of the interference is determined by the grouped wireless access 

points based on an RSSI value and the--~number of ACK communication failure§. between the 

grouped wireless access points and a wireless terminal that is accessed accesses to-the grouped 

wireless access points. 

4. (Currently Amended) The device of claim 1, wherein the map generating unit 

generator is configured to generate a virtual map including RSSI values between the grouped 

wireless access points and the output strength value of each of the grouped wireless access 

points. 

5. (Currently Amended) The device of claim 1, wherein the optimal output strength value 

computing unitcalculator is configured to compute the corrected output strength value by 

subtracting a difference between the RSSI value of the extracted wireless access point and the-~ 

predetermined threshold value of an RSSI value between the grouped wireless access points.,_ 

from the currently used output strength value. 

6. (Currently Amended) A wireless access point having an output strength value thereof 

controlled by a device for controlling a-the wireless access point, the wireless access point 

compnsmg: 
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a channel setting unit setter configured to set a channel for communication; 

an information transmitting unit transmitter configured to search for neighboring wireless 

access points that am prnsent within a predetermined range through the set channel and transmit 

information on the searched neighboring wireless access points and the wireless access point; 

a computing unit calculator configured to compute the--~number of ACK communication 

failure§. with a wireless terminal and a received signal strength indicator (RSSI) value at e¥ery 

predetermined inteF¥al, once the wireless terminal is connected; and 

an interference occurrence notifying unit notifier configured to transmit a message 

notifying indicating that interference has occurred.,_ to the device for controlling a-the wireless 

access point if it is determined that the interference with the neighboring wireless access point§. 

has occurred, based on the computed number of ACK communication failure§. with the wireless 

terminal and the RSSI value. 

7. (Currently Amended) The wireless access point of claim 6, further comprising an 

output strength adjusting unit adjuster configured to receive a corrected output strength value 

from the device for controlling a-the wireless access point and adjust a current output strength 

value based on the corrected output strength value. 

8. (Currently Amended) The wireless access point of claim 6, wherein the computing unit 

calculator is configured to check whether the wireless terminal is connected at predetermined 

intervals and, if there is no wireless terminal connected, the calculator request§. the information 

transmitting unit transmitter to search for the neighboring wireless access points that am prnsent 

within the predetermined range. 
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9. (Currently Amended) The wireless access point of claim 6, wherein the interference 

occurrence notifying unit notifier is configured to determine that the occurrence has occurred if a 

current RSSI value is greater than a previous RSSI value and the number of ACK 

communication failure§. with a current wireless terminal is greater than the number of ACK 

communication failure with a previous wireless terminal, based on the predetermined interval. 

10. (Currently Amended) The wireless access point of claim 9, wherein the interference 

occurrence notifying unit notifier is configured to apply a predetermined margin value to the 

previous RSSI value and the number of ACK communication failure§. with the current wireless 

terminal, whereas and fluctuation of the RSSI value caused by a movement of the wireless 

terminal is considered for the predetermined margin value. 

11. (Currently Amended) A method for controlling an output strength value of a wireless 

access point by a device for controlling a-the wireless access point, the method comprising: 

(a) setting a channel for communication, searching for neighboring wireless access points 

that am present within a predetermined range, and transmitting information on the wireless 

access point and the searched neighboring wireless access points to the device for controlling a 

the wireless access point, wherein the setting, searching and transmitting ~is performed by 

the wireless access point; 

(b) grouping wireless access points using the--~same channel, based on the information 

on the wireless access point and the neighboring wireless access points received from the 
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wireless access point, the grouping being performed by the device for controlling a-the wireless 

access point; 

( c) determining whether interference has occurred between the grouped wireless access 

points and transmitting the determination to the device for controlling a wireless access point, the 

determining and the transmitting the determination being performed by the grouped wireless 

access points; 

( d) computing a corrected output strength value for reducing the interference and 

transmitting the corrected output strength value to the grouped wireless access points, the 

computing and the transmitting the corrected output strength being performed by the device for 

controlling a-the wireless access point; and 

(e) adjusting a current output strength value based on the corrected output strength value, 

the adjusting being performed by the grouped wireless access points. 
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REMARKS 

Entry and consideration of this Amendment are respectfully requested. 

SUGHRUE MION, PLLC 
Telephone: 202.293.7060 
Facsimile: 202.293.7860 

WASHINGTON OFFICE 

23373 
CUSTOMER NUMBER 

Date: December 3, 2013 

Respectfully submitted, 

/ Diallo T. Crenshaw 52,778 / 
Diallo T. Crenshaw 
Registration No. 52,778 
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WIRELESS ACCESS POINT AND METHOD AND DEVICE FOR 

CONTROLLING WIRELESS ACCESS POINT 

TECHNICAL FIELD 

5 Exemplary embodiments relate to a wireless access point and a method and a 

device for controlling the wireless access point, more specifically to a method and a 

device for controlling a wireless access point to optimize its coverage and capacity 

under in an environment of interference. 

10 BACKGROUND ART 

When services are provided using a wireless LAN, a house or a specific area is 

serviced using a single access point ("AP" hereinafter). 

However, due to the structure of a building or the geographical features, the 

house or specific area may not be completely covered by the service using a single AP. 

15 One way of solving this problem is by installing a separate AP (low-output AP) 

in shadow areas to widen the user's range of wireless communication. 

However, in case two APs happen to use the same channel, interference can be 

occurred in a certain area. 

That is, when a separate AP is used to eliminate the shadow areas, the separate 

20 AP is designed to transmit a fixed transmission power, and the separate AP transmits an 
I 



excessive transmission power in order to eliminate the shadow areas, causing 

interference and deteriorating the pe1formance of the wireless network. 

For this, Korean Patent Publication 2006-0034461 (Sub Access Point, system 

and method for controlling power of transmitting signal) discloses that the power level 

5 of a transmission signal output from a sub-AP is adjusted based on received signal 

10 

15 

strength indicator (RSSI) readings and frame error rate (FER) of a main AP, thereby 

eliminating shadow areas and minimizing interference between the main AP and the 

sub-AP, but it is restricted with the condition that the sub-AP itself needs to adjust the 

transmission power. 

That is, since each of a plurality of sub-APs using the same channel needs to 

adjust the transmission power individually, it is impossible and inefficient to minimize 

the interference within a shortest time. 

SUMMARY 

To solve the above-described problem of the conventional art, Exemplary 

embodiments provide a method and a device for minimizing interference between 

neighboring access points without a cell planning step. 

The objects of the present invention are not limited to the above desc1iption, 

and any other objects not described herein will be clearly understood from the 

20 disclosure below. 
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According to an aspect of an exemplary embodiment, a device for controlling a 

wireless access point is provided. The device includes: a grouping unit configured to 

group wireless access points using the same channel based on channel use information 

received from the wireless access points; a map generating unit configured to compute a 

5 received signal strength indicator (RSSI) between the grouped wireless access points 

and an output strength value for each of the grouped wireless access points; an 

extracting unit configured to extract a wireless access point having the highest RSSI 

value among the grouped wireless access points, if interference occurs between the 

grouped wireless access points; and an optimal output strength value-computing unit 

10 configured to compute a corrected output strength value based on the RSSI value of the 

extracted wireless access point, a predetermined threshold value of RSSI between the 

grouped wireless access points, and a currently used output strength value. 

According to an aspect of an exemplary embodiment, the device for controlling 

a wireless access point can also include an output adjustment requesting unit configured 

15 to transmit an output strength adjustment request, which is for adjusting a current output 

strength value based on the corrected output strength value, to each of the grouped 

wireless access points. 

The device for controlling a wireless access point can also include an 

interference occurrence notification receiving unit configured to receive a message 

20 notifying whether interference has occurred between the grouped wireless access points. 
3 



Occurrence of the interference can be determined by the grouped wireless access points 

based on an RSSI value and the number of ACK communication failure between the 

grouped wireless access points and a wireless terminal that is accessed to the grouped 

wireless access points. 

5 The map generating unit can generate a virtual map including RSSI values 

between the grouped wireless access points and the output strength value of each of the 

grouped wireless access points. 

The optimal output strength value computing unit can compute the corrected 

output strength value by subtracting a difference between the RSSI value of the 

10 extracted wireless access point and the predetermined threshold value of RSSI value 

between the grouped wireless access points from the currently used output strength 

value. 

According to an aspect of an exemplary embodiment, a wireless access point 

having an output strength value thereof controlled by a device for controlling a wireless 

15 access point is provided. The wireless access point in accordance with an exemplary 

embodiment can include: a channel setting unit configured to set a channel for 

communication; an information transmitting unit configured to search for neighboring 

wireless access points that are present within a predetermined range through the set 

channel and transmit information on the searched neighboring wireless access points 

20 and the wireless access point; a computing unit configured to compute the number of 
4 



ACK communication failure with a wireless terminal and a received signal strength 

indicator (RSSI) value at every predetermined interval, once the wireless terminal is 

connected; and an interference occurrence notifying unit configured to transmit a 

message notifying that interference has occurred to the device for controlling a wireless 

5 access point if it is determined that the interference with neighboring wireless access 

point has occurred, based on the computed number of ACK communication failure with 

the wireless terminal and RSSI value. 

The wireless access point can also include an output strength adjusting unit 

configured to receive a corrected output strength value from the device for controlling a 

10 wireless access point and adjust a current output strength value based on the corrected 

output strength value. 

The computing unit can check whether the wireless terminal is connected at 

predetermined intervals and, if there is no wireless terminal connected, request the 

information transmitting unit to search for neighboring wireless access points that are 

15 present within the predetermined range. 

The interference occurrence notifying unit can determine that the occurrence 

has occurred if a current RSSI value is greater than a previous RSSI value and the 

number of ACK communication failure with a current wireless terminal is greater than 

the number of ACK communication failure with a previous wireless tenninal, based on 

20 the predetermined interval. 
5 



The interference occurrence notifying unit can apply a predetermined margin 

value to the previous RSSI value and the number of ACK communication failure with 

the current wireless terminal, whereas fluctuation of the RSSI value caused by a 

movement of the wireless terminal is considered for the predetermined margin value. 

5 According to an aspect of an exemplary embodiment, a method for controlling 

an output strength value of a wireless access point by a device for controlling a wireless 

access point is provided. The method for controlling an output strength value of a 

wireless access point can include: (a) setting a channel for communication, searching 

for neighboring wireless access points that are present within a predetermined range, 

10 and transmitting information on the wireless access point and the searched neighboring 

wireless access points to the device for controlling a wireless access point, the setting, 

searching and transmitting being pe1formed by the wireless access point; (b) grouping 

wireless access points using the same channel, based on the information on the wireless 

access point and the neighboring wireless access points received from the wireless 

15 access point, the grouping being performed by the device for controlling a wireless 

access point; (c) determining whether interference has occurred between the grouped 

wireless access points and transmitting the determination to the device for controlling a 

wireless access point, the determining and transmitting being performed by the grouped 

wireless access points; (d) computing a corrected output strength value for reducing the 

20 interference and transmitting the corrected output strength value to the grouped wireless 
6 



access points, the computing and transmitting being performed by the device for 

controlling a wireless access point; and (e) adjusting a cmrent output strength value 

based on the corrected output strength value, the adjusting being performed by the 

grouped wireless access points. 

5 Specific details for achieving the above objects will become more apparent by 

referring to the accompanying drawings as well as the embodiments described below. 

However, the present invention shall not be restricted to the embodiments 

disclosed below and can be configured in various other forms, and the embodiments 

described herein are provided only to complete the disclosure of the present invention 

10 and to allow a person of ordinary skill in the art to which the present invention pertains 

15 

20 

to fully understand the scope of the present invention. 

According to the method and device for controlling a wireless access point 

described above, the interference between the access points can be minimized without 

introducing cell planning procedures. 

Moreover, minimizing the interference between neighboring access points can 

take a shorter time, and an optimal wireless communication environment can be 

provided. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates the configuration of a system for controlling a wireless access 
7 



point in accordance with an exemplary embodiment. 

FIG. 2 is a block diagram showing the configuration of a wireless access point 

in accordance with an exemplary embodiment. 

FIG. 3 illustrates the configuration of a device for controlling the wireless 

5 access point in accordance with an exemplary embodiment. 

10 

15 

FIGS. 4 and 5 are flow diagrams illustrating how the wireless access point is 

controlled in accordance with an exemplary embodiment. 

FIG. 6 is a virtual map generated by the device for controlling the wireless 

access point in accordance with an exemplary embodiment. 

DETAILED DESCRIPTION 

Hereinafter, exemplary embodiments will be described in detail with reference 

to the accompanying drawings in such a way that a person of ordinary skill in the ait to 

which the present invention pertains can readily embody the present invention. 

Nevertheless, the exemplary embodiments can be realized in various forms and 

shall not be restricted to the embodiment described herein. 

Moreover, in order to describe the exemplary embodiments more clearly, any 

portions of the drawings that are not related to the description are omitted, and 

throughout the specification, similar reference numerals are designated to similar 

20 elements. 
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When a certain element is described to be "connected" to another element, it 

includes not only the case of "directly being connected" but also "electrically being 

connected" with another device therebetween. 

Moreover, when a portion is described to "include" a certain element, it does 

5 not mean that another element is excluded but means that another element can be further 

included, unless otherwise described. 

Hereinafter, an embodiment of the present invention will be described in detail 

with reference to the accompanying drawings that illustrate the configurations and 

process flows. 

10 FIG. 1 illustrates the configuration of a system for controlling a wireless access 

point in accordance with an embodiment of the present invention. 

The system for controlling a wireless access point in accordance with an 

embodiment of the present invention includes a plurality of wireless access points 100 

and a device 200 for controlling a wireless access point. 

15 The wireless access point ("AP" hereinafter) 100 outputs a transmission signal 

for wireless communication to a wireless network terminal that is present in a wireless 

network environment, and transmits a Beacon frame and a data frame to wireless 

network devices. 

Moreover, the AP 100 can provide a certain service to the wireless network 

20 devices through the transmission signal and allow the wireless network devices to 
9 



communicate with one another. 

FIG. 1 shows that there are a plurality of APs 100. Each AP 100 uses a channel 

for wireless communication, and if interference occurs between APs 100 using the same 

channel, the device 200 for controlling a wireless access point can simultaneously 

5 control the output strength values of the APs 100 using the same channel. 

For this, the AP 100 configures the channel for communication and searches for 

neighboring APs that are present in a predetermined range. 

Afterwards, the AP 100 transmits information on the searched neighboring APs 

and information on itself 100, i.e., the channel used, a Received Signal Strength 

10 Indicator ("RSSI" hereinafter) value and the output strength value to the device 200 for 

controlling a wireless access point. 

Moreover, the AP 100 determines whether interference occurs with neighboring 

APs that use the same channel at predetermined intervals, and if it is determined that 

interference has occurred between the APs, the AP 100 transmits a notification message 

15 to the device 200 for controlling a wireless access point. 

Then, the AP 100 receives a corrected output strength value from the device 

200 for controlling a wireless access point, and adjusts the current output strength value 

based on the received output strength value. 

Here, each of the APs using the same channel simultaneously receives the 

20 corrected output strength value from the device 200 for controlling a wireless access 
10 



point and adjusts the current output strength value, making it possible to minimize the 

interference between the APs in the shortest time. 

Meanwhile, the device 200 for controlling a wireless access point (" AP control 

device" hereinafter) 200 receives from the AP 100 information on neighboring AP and 

5 itself 100, groups the APs using the same channel, and generates a virtual map based on 

the RSSI value between the grouped APs and the output strength value of each AP. 

Then, if the AP control device 200 receives from the AP 100 a message 

notifying that interference has occurred between APs using the same channel, the AP 

control device 200 computes an optimal output strength value for each AP, with which 

10 the interference can be minimized, based on the generated virtual map and transmits the 

15 

20 

computed optimal output strength value to each AP using the channel. 

Afterwards, the plurality of APs (using the same channel) having received the 

corrected output strength value from the AP control device 200 can adjust the current 

output strength value simultaneously based on the received output strength value. 

FIG. 2 is a block diagram showing the configuration of the AP 100 in 

accordance with an exemplary embodiment. 

The AP 100 in accordance with an exemplary embodiment includes a channel 

setting unit 110, an information transmitting unit 120, a computing unit 130, an 

interference occurrence determining unit 140 and an output strength adjusting unit 150. 

The channel setting unit 110 sets a channel for communication, and the 
11 



information transmitting unit 120 searches for neighboring APs that are present within a 

predetermined range through the set channel and transmits information on the searched 

neighboring APs and the AP 100 itself. 

Here, the information on the searched neighboring APs and AP 100 can include 

5 at least one of a currently used channel, an RSSI value and an output strength value. 

Once the wireless network terminal ("wireless terminal" hereinafter) is accessed 

to the AP 100, the computing unit 130 computes the number of ACK communication 

failure and the RSSI value at every predetermined interval. 

Here, due to the characteristics of WiFi, the wireless terminal can transmit ACK 

10 (signal) to the AP 100 after the transmission of data frame is completed, and the 

computing unit 130 can monitor the status of the channel by counting ACK. 

Moreover, the computing unit 130 can check whether the wireless terminal is 

connected at predetermined intervals, and if there is no connection of the wireless 

terminal, the computing unit 130 can request the information transmitting unit 120 to 

15 search for neighboring APs. 

20 

The interference occurrence determining unit 140 determines whether 

interference with neighboring AP has occurred, based on the number of ACK 

communication failure and the RSSI value with the wireless terminal computed by the 

computing unit 130. 

Specifically, the interference occurrence determining unit 140 can determine 
12 



that interference has occurred between APs if a current RSSI value (RSSI_cmrent) is 

greater than a previous RSSI value (RSSl_past) and the number of ACK communication 

failure with a current wireless terminal (data_fail_cnt_current) is greater than the 

number of ACK communication failure with a previous wireless terminal 

5 (data_fail_cnt_past), based on the predetermined interval. 

Here, the interference occurrence determining unit 140 can apply a 

predetermined margin value to RSSl_past and data_fail_cnt_cmrent, wherein 

fluctuation of the RSSI value caused by a movement of the wireless terminal is 

considered for the predetermined margin value. 

10 For instance, RSSI_margin, which is a margin value indicating an allowed 

range of fluctuation of RSSI, can be subtracted from RSSI-past, and cnt_margin, which 

is a margin value indicating an allowed range of fluctuation the data fail count, can be 

multiplied to data_fail_cnt_cun-ent. 

As a result, if the interference occurrence determining unit 140 determines that 

15 interference has occun-ed between the APs that are grouped with the same channel, it 

can be briefly indicated as follows. 

RSSl_past - RSSI_margin < RSSI_current and 

data_fail_cnt_past < data_fail_cnt_current * cnt_margin 

Later, if the interference occurrence determining unit 140 determines that 

20 interference has occun-ed between APs, the interference occurrence determining unit 
13 



140 transmits a message notifying that interference has occurred to the AP control 

device 200. 

The output strength adjusting unit 150 receives the corrected output strength 

value for minimizing the interference from the AP control device 200 and adjusts the 

5 current output strength value based on the corrected output strength value. 

Here, adjusting the current output strength value based on the corrected output 

strength value based on the corrected output strength value received from the AP 

control device 200 can be simultaneously performed for every AP that uses the same 

channel. 

10 FIG. 3 illustrates the configuration of the AP control device 200 in accordance 

with an exemplary embodiment. 

The AP control device 200 in accordance with an exemplary embodiment 

includes a grouping unit 210, a map generating unit 220, an interference occurrence 

notification receiving unit 230, an extracting unit 240, an optimal output strength value 

15 computing unit 250 and an output adjustment requesting unit 260. 

20 

The grouping unit 210 groups APs that use the same channel based on the 

information on channels currently used by the APs, once the information on currently 

used channels, RSSI values and output strength values of neighboring APs and the AP 

100 is received from the AP 100. 

The map generating unit 220 computes the RSSI value between the grouped 
14 



APs that use the same channel and the output strength value of the grouped APs. 

Then, the map generating unit 220 generates a viliual map that includes the 

RSSI value between the grouped APs and the output strength value of the grouped APs. 

The interference occurrence notification receiving unit 230 receives a message 

5 notifying whether interference has occurred between the grouped APs from the AP 100. 

The occurrence of interference between the grouped APs can be determined by 

the AP 100 based on the RSSI value and the number of communication failure 

(data_fail_cnt_past, data_fail_cnt_current) between the grouped AP and the wireless 

terminal that is accessed to the grouped AP. As this was described earlier with reference 

10 to the AP 100, it will not be described herein. 

Once interference occurs between the grouped APs, the extracting unit 240 

refers to the virtual map generated by the map generating unit 220 to extract the AP that 

has the highest RSSI value among the grouped APs. 

For example, if the grouped APs include APl, AP2 and AP3 and the RSSI 

15 value (RSSl_l3) between APl and AP3 has the highest value in the virtual map, the AP 

20 

that has the highest RSSI value is APl. 

In the vi1iual map, the RSSI value of the n th AP received from the m th AP can 

be expressed as RSSl_mn, and the m th AP can be regarded as having the highest RSSI 

value if RSSl_mn has the highest value in the virtual map. 

The optimal output strength value computing unit 250 computes the corrected 
15 



output strength value (Ptx_modi) for minimizing the interference between the APs, 

based on an RSSI value (RSSI_m) of AP extracted by the extracting unit 240, a 

predetermined threshold value (RSSI_th) of RSSI between the grouped APs and a 

currently used output strength value (Ptx_c) of the grouped APs. 

5 The optimal output strength value computing unit 250 computes the corrected 

output strength value (Ptx_modi) by subtracting the difference between RSSI_m and 

RSSI_th from Ptx_c. 

This can be mathematically expressed as follows. 

Ptx_modi = Ptx_c - (RSSI_m - RSSI_th) 

10 The output adjustment requesting unit 260 sends an output strength adjustment 

request to each of the grouped APs so as to adjust the current output strength value 

based on Ptx_modi. 

The elements illustrated in FIG. 2 and FIG. 3 in accordance with an exemplary 

embodiment refer to hardware configurations, such as FPGA (Field Programmable Gate 

15 Array) or ASIC (Application Specific Integrated Circuit), and perform certain functions. 

Nevertheless, it shall not mean that the elements are restricted to either software 

or hardware, and it is possible that each of the elements is configured to be in an 

addressable storage medium and to run one or more processors. 

Therefore, the elements can include, for example, elements such as software 

20 elements, object-oriented software elements, class elements and task elements, as well 
16 



as processes, functions, attributes, procedures, sub-routines, segments of program code, 

drivers, firmware, micro codes, circuits, data, database, data structures, tables, arrays 

and variables. 

The elements and functions provided within the elements can be combined into 

5 a smaller number of elements or separated into additional elements. 

FIGS. 4 and 5 are flow diagrams illustrating how the wireless access point is 

controlled in accordance with exemplary embodiment. 

Hereinafter, the flow diagrams of FIGS. 4 and 5 will be described with 

reference to the elements of the system shown in FIG. 1. 

10 First, the AP 100 sets the channel for communication and searches for 

neighboring APs that are present within a predetermined range (S401). 

After the step of S401, the AP 100 sends the infonnation on the searched 

neighboring APs and the information on the AP 100 to the AP control device 200 

(S402). 

15 Here, the information on the neighboring APs and the information on the AP 

100 can include at least one of the channel that is currently used, the RSSI value and the 

output strength value. 

After the step of S402, the AP control device 200 groups the APs that are using 

the same channel based on the information on the neighboring APs and the information 

20 on the AP 100 received from the AP 100, and generates a virtual map based on the RSSI 
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value and the output strength value between the grouped APs (S403). 

After the step of S403, the AP 100 (more specifically, the grouped APs) checks 

for connection by the terminal at every predetermined interval (S404) and, if the 

terminal is connected, computes an average of accumulated values of RSSI_current and 

5 data_fail_cnt_current at the predetermined intervals (S405). 

After the step of S405, the AP 100 determines whether interference has 

occurred by checking "RSSl_past - RSSI_margin < RSSI_current and 

data_fail_cnt_past < data_fail_cnt_current * cnt_margin" (S406). 

If the step of S406 determines that interference has occurred, the AP 100 sends 

10 an interference occurrence notification message to the AP control device 200 (S407). 

If the step of S406 determines that interference has not occurred, the AP 100 

can maintain the current service. 

Here, if, upon checking for the connection of the terminal at the predetermined 

intervals, the step of S406 determines that no terminal is connected, the AP 100 can be 

15 switched to a station mode and repeat the step of S402. 

After the step of S407, the AP control device 200 refers to the virtual map 

generated in the step of S403 to check whether there is any RSSl_mn that is greater than 

RSSI_th (S408). 

If, upon checking in the step of S408, there is RSSl_mn that is greater than 

20 RSSI_th, the AP control device 200 extracts an AP that has the highest RSSI value in 
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the virtual map generated in the step of S403 (S409). 

If, upon checking in the step of S408, there is no RSSI_mn that is greater than 

RSSI_th, the AP control device 200 can maintain the current service. 

After the step of S409, the AP control device 200 computes the corrected output 

5 strength value, i.e., Ptx_modi, based on the RSSI value of AP extracted in the step of 

S407, i.e., RSSI_m, the predetermined threshold value of RSSI between the grouped 

APs, i.e., RSSI_th, and the currently used output strength value of the grouped APs, i.e., 

Ptx_c (S410). 

After the step of S410, the AP control device 200 simultaneously transmits 

10 Ptx_modi to the grouped APs (S411), and the grouped APs adjust the current output 

strength value based on the received Ptx_modi (S412). 

FIG. 6 is a virtual map generated by the device for controlling the wireless 

access point in accordance with an exemplary embodiment. 

In FIG. 6, APs that use the same channel (CH 1, CH 5) are grouped together to 

15 generate the virtual map. 

The APs using CH 1 are AP 1, AP 3 and AP 5, and it can be seen that the RSSI 

value between these APs and the output strength value of each of these APs are 

included. 

Moreover, the APs using CH 5 are AP 2 and AP 4, and the RSSI value between 

20 these APs and the output strength value of each of these APs are included in the virtual 
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map. 

As described earlier, if the highest RSSI value is RSSI_13, i.e., the RSSI value 

between AP 1 and AP 3, AP 1 becomes the AP having the highest RSSI value, which is 

expressed as "RSSI_m" in the exemplary embodiment. 

5 As illustrated in 6, the virtual map generated by the AP control device 200 can 

be generated and managed as a multi-group (or a multi-layer), depending on the channel 

used. 

The above description of the present invention is for illustrative purpose only, 

and it shall be appreciated that the present invention can be readily modified to a 

10 different specific form without changing the technical ideas or essential features of the 

present invention by a person having ordinary skill in the art to which the present 

invention pertains. 

Therefore, it shall be appreciated that the embodiment described above is 

illustrative but not restrictive in every aspect. 

15 For instance, it is possible that any element described in the singular form is 

embodied by being separated and, likewise, any separated elements can be embodied by 

being combined. 

The scope of the present invention is defined by the claims appended below 

rather than by the above description, and it shall be understood that the meanings and 

20 scope of the claims as well as any and every modification and permutation derived from 
20 



the equivalents are included in the scope of the present invention. 
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WHAT IS CLAIMED IS: 

1. A device for controlling a wireless access point comprising: a grouping unit 

configured to group wireless access points using the same channel based on channel use 

information received from the wireless access points; 

5 a map generating unit configured to compute a received signal strength 

indicator (RSSI) between the grouped wireless access points and an output strength 

value for each of the grouped wireless access points; 

an extracting unit configured to extract a wireless access point having the 

highest RSSI value among the grouped wireless access points, if interference occurs 

10 between the grouped wireless access points; and 

15 

20 

an optimal output strength value-computing unit configured to compute a 

corrected output strength value based on the RSSI value of the extracted wireless access 

point, a predetermined threshold value of RSSI between the grouped wireless access 

points, and a currently used output strength value. 

2. The device of claim 1, further comprising an output adjustment requesting 

unit configured to transmit an output strength adjustment request to each of the grouped 

wireless access points, the output strength adjustment request being configured for 

adjusting a current output strength value based on the coITected output strength value. 
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3. The device of claim 1, further comp1ising an interference occurrence 

notification receiving unit configured to receive a message notifying whether 

interference has occurred between the grouped wireless access points, 

wherein occurrence of the interference is determined by the grouped wireless 

5 access points based on an RSSI value and the number of ACK communication failure 

between the grouped wireless access points and a wireless terminal that is accessed to 

the grouped wireless access points. 

4. The device of claim 1, wherein the map generating unit is configured to 

10 generate a virtual map including RSSI values between the grouped wireless access 

points and the output strength value of each of the grouped wireless access points. 

5. The device of claim 1, wherein the optimal output strength value computing 

unit is configured to compute the corrected output strength value by subtracting a 

15 difference between the RSSI value of the extracted wireless access point and the 

predetermined threshold value of RSSI value between the grouped wireless access 

points from the currently used output strength value. 

6. A wireless access point having an output strength value thereof controlled by 

20 a device for controlling a wireless access point, the wireless access point comprising: 
23 



a channel setting unit configured to set a channel for communication; 

an information transmitting unit configured to search for neighboring wireless 

access points that are present within a predetermined range through the set channel and 

transmit information on the searched neighboring wireless access points and the 

5 wireless access point; 

a computing unit configured to compute the number of ACK communication 

failure with a wireless terminal and a received signal strength indicator (RSSI) value at 

every predetermined interval, once the wireless terminal is connected; and 

an interference occurrence notifying unit configured to transmit a message 

10 notifying that interference has occurred to the device for controlling a wireless access 

15 
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point if it is determined that the interference with neighboring wireless access point has 

occurred, based on the computed number of ACK communication failure with the 

wireless tenninal and RSSI value. 

7. The wireless access point of claim 6, further comprising an output strength 

adjusting unit configured to receive a corrected output strength value from the device 

for controlling a wireless access point and adjust a current output strength value based 

on the corrected output strength value. 

8. The wireless access point of claim 6, wherein the computing unit is 
24 



configured to check whether the wireless terminal is connected at predetermined 

intervals and, if there is no wireless terminal connected, request the information 

transmitting unit to search for neighboring wireless access points that are present within 

the predetermined range. 

5 

9. The wireless access point of claim 6, wherein the interference occurrence 

notifying unit is configured to determine that the occurrence has occurred if a current 

RSSI value is greater than a previous RSSI value and the number of ACK 

communication failure with a current wireless terminal is greater than the number of 

10 ACK communication failure with a previous wireless terminal, based on the 

predetermined interval. 

10. The wireless access point of claim 9, wherein the interference occurrence 

notifying unit is configured to apply a predetermined margin value to the previous RSSI 

15 value and the number of ACK communication failure with the current wireless terminal, 

whereas fluctuation of the RSSI value caused by a movement of the wireless terminal is 

considered for the predetermined margin value. 

11. A method for controlling an output strength value of a wireless access point 

20 by a device for controlling a wireless access point, the method comprising: 
25 



(a) setting a channel for communication, searching for neighboring wireless 

access points that are present within a predetermined range, and transmitting 

information on the wireless access point and the searched neighboring wireless access 

points to the device for controlling a wireless access point, the setting, searching and 

5 transmitting being performed by the wireless access point; 

(b) grouping wireless access points using the same channel, based on the 

information on the wireless access point and the neighboring wireless access points 

received from the wireless access point, the grouping being pe1formed by the device for 

controlling a wireless access point; 

10 ( c) determining whether interference has occurred between the grouped 

wireless access points and transmitting the detem1ination to the device for controlling a 

wireless access point, the determining and transmitting being performed by the grouped 

wireless access points; 

(d) computing a corrected output strength value for reducing the interference 

15 and transmitting the corrected output strength value to the grouped wireless access 

points, the computing and transmitting being perlormed by the device for controlling a 

wireless access point; and 

(e) adjusting a current output strength value based on the corrected output 

strength value, the adjusting being performed by the grouped wireless access points. 

20 
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ABSTRACT 

A wireless access point and a method and a device for controlling the wireless 

access point are provided. The device for controlling a wireless access point comprises: 

a grouping unit which groups wireless access points which use the same channel, by 

5 using channel use information received from said wireless access points; a map 

generating unit which computes each received signal strength value of said grouped 

wireless access points and each output strength value of said grouped wireless access 

points; an extracting unit which extracts a wireless access point having the highest 

received signal strength value among said grouped wireless access points, if interference 

10 occurs between said grouped wireless access points; and an optimal output strength 

value-computing unit which computes a corrected output strength value by using the 

received signal strength value of said extracted wireless access point, a threshold value 

of predetennined received signal strength, and a currently used output strength value 

between said grouped wireless access points. 

15 
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SUBSTITUTE SPECIFICATION -CLEAN VERSION 
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WIRELESS ACCESS POINT AND METHOD AND DEVICE FOR CONTROLLING 

WIRELESS ACCESS POINT 

CROSS-REFERENCES TO RELATED APPLICATIONS 

[0001] The present application is a National Stage of International Application No. 

PCT/KR2011/007792, filed on October 19, 2011, which claims priority from Korean Patent 

Application No. 10-2011-0054124, filed on June 3, 2011, the contents of which are all incorp 

orated herein by reference in their entirety. 

BACKGROUND 

1. Field 

[0002] Apparatuses and methods consistent with exemplary embodiments relate to a 

wireless access point and a method and a device for controlling the wireless access point, and 

more specifically to a method and a device for controlling a wireless access point to optimize 

its coverage and capacity under in an environment of interference. 

2. Description of Related Art 

[0003] When services are provided using a wireless LAN, a house or a specific area is 

serviced using a single access point ("AP" hereinafter). 

[0004] However, due to the structure of a building or the geographical features, the 

house or specific area may not be completely covered by the service using a single AP. 

[0005] One way of solving this problem is by installing a separate AP (low-output 

AP) in shadow areas to widen the user's range of wireless communication. 

[0006] However, when two APs happen to use the same channel, interference can 

occur in a certain area. 
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[0007] That is, when a separate AP is used to eliminate the shadow areas, the separate 

AP is designed to transmit a fixed transmission power, and the separate AP transmits an 

excessive transmission power in order to eliminate the shadow areas, causing interlerence 

and deteriorating the perlormance of the wireless network. 

[0008] For this reason, Korean Patent Publication 2006-0034461 (Sub Access Point, 

system and method for controlling power of transmitting signal) discloses that the power 

level of a transmission signal output from a sub-AP is adjusted based on received signal 

strength indicator (RSSI) readings and frame error rate (FER) of a main AP, thereby 

eliminating shadow areas and minimizing interlerence between the main AP and the sub-AP. 

However, this Korean Patent Publication is restricted with the condition that the sub-AP itself 

needs to adjust the transmission power. 

[0009] That is, since each of a plurality of sub-APs using the same channel needs to 

adjust the transmission power individually, it is impossible and inefficient to minimize the 

interlerence within a short period of time. 

SUMMARY 

[0010] To solve the above-described problem of the conventional art, exemplary 

embodiments provide a method and a device for minimizing interlerence between 

neighboring access points without a cell planning step. 

[0011] The objects of the present invention are not limited to the above description, 

and any other objects not described herein will be clearly understood from the disclosure 

below. 

[0012] According to an aspect of an exemplary embodiment, a device for controlling 

a wireless access point is provided. The device includes: a grouping unit configured to group 

2 
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wireless access points using a same channel based on channel use information received from 

the wireless access points; a map generator configured to compute a received signal strength 

indicator (RSSI) between the grouped wireless access points and an output strength value for 

each of the grouped wireless access points; an extractor configured to extract a wireless 

access point having the highest RSSI value among the grouped wireless access points, if 

interference occurs between the grouped wireless access points; and an optimal output 

strength value-calculator configured to compute a corrected output strength value based on 

the highest RSSI value of the extracted wireless access point, a predetermined threshold value 

of the RSSI between the grouped wireless access points, and a cmrently used output strength 

value. 

[0013] According to an aspect of an exemplary embodiment, the device for 

controlling a wireless access point can also include an output adjustment requester configured 

to transmit an output strength adjustment request, which is related to adjusting a current 

output strength value based on the corrected output strength value, to each of the grouped 

wireless access points. 

[0014] The device for controlling a wireless access point can also include an 

interference occurrence notification receiver configured to receive a message indicating 

whether interference has occurred between the grouped wireless access points. Occurrence of 

the interference can be determined by the grouped wireless access points based on an RSSI 

value and a number of ACK communication failures between the grouped wireless access 

points and a wireless terminal that accesses the grouped wireless access points. 

[0015] The map generator can generate a virtual map including RSSI values between 

the grouped wireless access points and the output strength value of each of the grouped 

3 
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wireless access points. 

[0016] The optimal output strength value calculator can compute the corrected output 

strength value by subtracting a difference between the RSSI value of the extracted wireless 

access point and the predetermined threshold value of an RSSI value between the grouped 

wireless access points from the currently used output strength value. 

[0017] According to an aspect of an exemplary embodiment, a wireless access point 

having an output strength value thereof controlled by a device for controlling the wireless 

access point is provided. The wireless access point in accordance with an exemplary 

embodiment can include: a channel setter configured to set a channel for communication; an 

information transmitter configured to search for neighboring wireless access points through 

the set channel and transmit information on the searched neighboring wireless access points 

and the wireless access point; a calculator configured to compute a number of ACK 

communication failures with a wireless terminal and a received signal strength indicator 

(RSSI) value, once the wireless terminal is connected; and an interference occurrence notifier 

configured to transmit a message indicating that interference has occurred, to the device for 

controlling the wireless access point if it is determined that the interference with the 

neighboring wireless access point has occurred, based on the computed number of ACK 

communication failure with the wireless terminal and the RSSI value. 

[0018] The wireless access point can also include an output strength adjuster 

configured to receive a corrected output strength value from the device for controlling the 

wireless access point and adjust a current output strength value based on the corrected output 

strength value. 

[0019] The calculator can check whether the wireless terminal is connected and, if 

4 
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there is no wireless terminal connected, request the information transmitter to search for the 

neighboring wireless access points. 

[0020] The interference occurrence notifier can detennine that the occurrence has 

occurred if a current RSSI value is greater than a previous RSSI value and the number of 

ACK communication failure with a current wireless terminal is greater than the number of 

ACK communication failure with a previous wireless terminal. 

[0021] The interference occurrence notifier can apply a predetermined margin value 

to the previous RSSI value and the number of ACK communication failure with the current 

wireless terminal, and fluctuation of the RSSI value caused by a movement of the wireless 

terminal is considered for the predetermined margin value. 

[0022] According to an aspect of an exemplary embodiment, a method for controlling 

an output strength value of the wireless access point by a device for controlling a wireless 

access point is provided. The method for controlling an output strength value of a wireless 

access point can include: (a) setting a channel for communication, searching for neighboring 

wireless access points, and transmitting information on the wireless access point and the 

searched neighboring wireless access points to the device for controlling the wireless access 

point, wherein the setting, searching and transmitting being performed by the wireless access 

point; (b) grouping wireless access points using a same channel, based on the information on 

the wireless access point and the neighboring wireless access points received from the 

wireless access point, the grouping being performed by the device for controlling the wireless 

access point; ( c) determining whether interference has occurred between the grouped wireless 

access points and transmitting the determination to the device for controlling a wireless 

access point, the determining and the transmitting the determination being performed by the 

5 



SUBSTITUTE SPECIFICATION -CLEAN VERSION 
NATIONAL STAGE of PCT/KR2011/007792 
DOCKET NO: Q208223 

grouped wireless access points; ( d) computing a corrected output strength value for reducing 

the interference and transmitting the corrected output strength value to the grouped wireless 

access points, the computing and the transmitting the corrected output strength being 

performed by the device for controlling the wireless access point; and ( e) adjusting a current 

output strength value based on the corrected output strength value, the adjusting being 

performed by the grouped wireless access points. 

[0023] According to another aspect of an exemplary embodiment, the information 

transmitter may search for the neighboring wireless access points within a predete1mined 

range. 

[0024] According to another aspect of an exemplary embodiment, the calculator may 

compute the number of ACK communication failures with a wireless terminal and the 

received signal strength indicator (RSSI) at every predetermined interval. 

[0025] According to another aspect of an exemplary embodiment, the output 

adjustment requester may transmit the output strength adjustment request to each of the 

grouped wireless access points via the same channel. 

[0026] Specific details for achieving the above objects will become more apparent by 

referring to the accompanying drawings as well as the embodiments described below. 

[0027] However, the present invention shall not be restricted to the embodiments 

disclosed below and can be configured in various other forms, and the embodiments 

described herein are provided only to complete the disclosure of the present invention and to 

allow a person of ordinary skill in the art to which the present invention pertains to fully 

understand the scope of the present invention. 

[0028] According to the method and device for controlling a wireless access point 
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described above, the interference between the access points can be minimized without 

introducing cell planning procedures. 

[0029] Moreover, minimizing the interference between neighboring access points can 

take a shorter time, and an optimal wireless communication environment can be provided. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0030] FIG. 1 illustrates the configuration of a system for controlling a wireless 

access point in accordance with an exemplary embodiment. 

[0031] FIG. 2 is a block diagram showing the configuration of a wireless access point 

in accordance with an exemplary embodiment. 

[0032] FIG. 3 illustrates the configuration of a device for controlling the wireless 

access point in accordance with an exemplary embodiment. 

[0033] FIGS. 4 and 5 are flow diagrams illustrating how the wireless access point is 

controlled in accordance with an exemplary embodiment. 

[0034] FIG. 6 is a virtual map generated by the device for controlling the wireless 

access point in accordance with an exemplary embodiment. 

DETAILED DESCRIPTION 

[0035] Hereinafter, exemplary embodiments will be described in detail with reference 

to the accompanying drawings in such a way that a person of ordinary skill in the art to which 

the present invention pertains can readily implement the present invention. 

[0036] Nevertheless, the exemplary embodiments can be realized in various forms 

and shall not be restricted to the exemplary embodiments described herein. 

[0037] Moreover, in order to describe the exemplary embodiments more clearly, any 
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portions of the drawings that are not related to the description are omitted, and throughout the 

specification, similar reference numerals are designated to similar elements. 

[0038] When a certain element is described to be "connected" to another element, it 

includes not only the case of "directly being connected" but also "electrically being 

connected" with another device therebetween. 

[0039] Moreover, when a portion is described to "include" a certain element, it does 

not mean that another element is excluded but means that another element can be further 

included, unless otherwise described. 

[0040] Hereinafter, an exemplary embodiment will be described in detail with 

reference to the accompanying drawings that illustrate the configurations and process flows. 

[0041] FIG. 1 illustrates the configuration of a system for controlling a wireless 

access point in accordance with an exemplary embodiment. 

[0042] The system for controlling a wireless access point in accordance with an 

exemplary embodiment includes a plurality of wireless access points 100 and a device 200 

for controlling a wireless access point. 

[0043] The wireless access point ("AP" hereinafter) 100 outputs a transmission signal 

for wireless communication to a wireless network terminal that is present in a wireless 

network environment, and transmits a Beacon frame and a data frame to wireless network 

devices. 

[0044] Moreover, the AP 100 can provide a certain service to the wireless network 

devices through the transmission signal and allow the wireless network devices to 

communicate with one another. 

[0045] FIG. 1 shows that there are a plurality of APs 100. Each AP 100 uses a channel 

8 
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for wireless communication, and if interference occurs between APs 100 using the same 

channel, the device 200 for controlling a wireless access point can simultaneously control the 

output strength values of the APs 100 using the same channel. 

[0046] For this, the AP 100 configures the channel for communication and searches 

for neighboring APs that are present in a predetermined range. 

[0047] Afterwards, the AP 100 transmits information on the searched neighboring 

APs and information on itself 100, i.e., the channel used, a Received Signal Strength 

Indicator ("RSSf' hereinafter) value and the output strength value to the device 200 for 

controlling a wireless access point. 

[0048] Moreover, the AP 100 detennines whether interference occurs with 

neighboring APs that use the same channel at predetermined intervals, and if it is determined 

that interference has occurred between the APs, the AP 100 transmits a notification message 

to the device 200 for controlling a wireless access point. 

[0049] Then, the AP 100 receives a corrected output strength value from the device 

200 for controlling a wireless access point, and adjusts the cmrent output strength value 

based on the received output strength value. 

[0050] Here, each of the APs using the same channel simultaneously receives the 

corrected output strength value from the device 200 for controlling a wireless access point 

and adjusts the current output strength value, making it possible to minimize the interference 

between the APs in the shortest amount of time. 

[0051] Meanwhile, the device 200 for controlling a wireless access point ("AP control 

device" hereinafter) receives from the AP 100 information on neighboring APs and itself, 

groups the APs using the same channel, and generates a virtual map based on the RSSI value 

9 
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between the grouped APs and the output strength value of each AP. 

[0052] Then, if the AP control device 200 receives from the AP 100 a message 

notifying that interference has occurred between APs using the same channel, the AP control 

device 200 computes an optimal output strength value for each AP, with which the 

interference can be minimized, based on the generated virtual map and transmits the 

computed optimal output strength value to each AP using the channel. 

[0053] Afterwards, the plurality of APs (using the same channel) having received the 

corrected output strength value from the AP control device 200 can adjust the current output 

strength value simultaneously based on the received output strength value. 

[0054] FIG. 2 is a block diagram showing the configuration of the AP 100 in 

accordance with an exemplary embodiment. 

[0055] The AP 100 in accordance with an exemplary embodiment includes a channel 

setting unit 110 ("channel setter"), an information transmitting unit 120 ("information 

transmitter''), a computing unit 130 ("calculator"), an interference occurrence determining 

unit 140 ("interference occurrence detenniner") and an output strength adjusting unit 150 

("output strength adjuster"). 

[0056] The channel setting unit 110 sets a channel for communication, and the 

information transmitting unit 120 searches for neighboring APs that are present within a 

predetermined range through the set channel and transmits information on the searched 

neighboring APs and the AP 100 itself. 

[0057] Here, the information on the searched neighboring APs and AP 100 can 

include at least one of a currently used channel, an RSSI value and an output strength value. 

[0058] Once the wireless network terminal ("wireless terminal" hereinafter) accesses 
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the AP 100, the computing unit 130 computes the number of ACK communication failures 

and the RSSI value at every predetem1ined interval. 

[0059] Here, due to the characteristics of WiFi, the wireless terminal can transmit an 

ACK (signal) to the AP 100 after the transmission of data frames is completed, and the 

computing unit 130 can monitor the status of the channel by counting ACKs. 

[0060] Moreover, the computing unit 130 can check whether the wireless terminal is 

connected at predetermined intervals, and if there is no connection of the wireless terminal, 

the computing unit 130 can request the information transmitting unit 120 to search for 

neighboring APs. 

[0061] The interference occurrence determining unit 140 determines whether 

interference with a neighboring AP has occurred, based on the number of ACK 

communication failures and the RSSI value with respect to the wireless terminal. The ACK 

communication failures and the RSSI value are computed by the computing unit 130. 

[0062] Specifically, the interference occurrence determining unit 140 can determine 

that interference has occurred between APs if a current RSSI value (RSSI_cmrent) is greater 

than a previous RSSI value (RSSI_past) and the number of ACK communication failures 

with a cmrent wireless terminal (data_fail_cnt_current) is greater than the number of ACK 

communication failures with a previous wireless terminal (data_fail_cnt_past), based on the 

predetermined interval. 

[0063] Here, the interference occurrence determining unit 140 can apply a 

predetermined margin value to RSSI_past and data_fail_cnt_cmrent, wherein fluctuation of 

the RSSI value caused by a movement of the wireless terminal is considered for the 

predetermined margin value. 
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[0064] For instance, RSSI_margin, which is a margin value indicating an allowed 

range of fluctuation of RSSI, can be subtracted from RSSI-past, and cnt_margin, which is a 

margin value indicating an allowed range of fluctuation of the data fail count, can be 

multiplied by data_fail_cnt_current. 

[0065] As a result, if the interference occurrence determining unit 140 determines that 

interference has occurred between the APs that are grouped with the same channel, it can be 

briefly indicated as follows. 

RSSI_past - RSSI_margin < RSSI_current and 

data_fail_cnt_past < data_fail_cnt_current * cnt_margin 

[0066] Later, if the interference occurrence determining unit 140 determines that 

interference has occurred between APs, the interference occurrence determining unit 140 

transmits a message indicating that interference has occurred, to the AP control device 200. 

[0067] The output strength adjusting unit 150 receives the corrected output strength 

value for minimizing the interference from the AP control device 200 and adjusts the current 

output strength value based on the corrected output strength value. 

[0068] Here, adjusting the current output strength value based on the corrected output 

strength value based on the corrected output strength value received from the AP control 

device 200 can be simultaneously performed for every AP that uses the same channel. 

[0069] FIG. 3 illustrates the configuration of the AP control device 200 in accordance 

with an exemplary embodiment. 

[0070] The AP control device 200 in accordance with an exemplary embodiment 

includes a grouping unit 210, a map generating unit 220 ("map generator"), an interference 

occurrence notification receiving unit 230 ("interference occurrence notification receiver", an 

12 
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extracting unit 240 ("extractor"), an optimal output strength value computing unit 250 

("optimal output strength value calculator") and an output adjustment requesting unit 260 

("output adjustment requester"). 

[0071] The grouping unit 210 groups APs that use the same channel based on the 

information on channels cmTently used by the APs, once the information on currently used 

channels, RSSI values and output strength values of neighboring APs and the AP 100 is 

received from the AP 100. 

[0072] The map generating unit 220 computes the RSSI value between the grouped 

APs that use the same channel and the output strength value of the grouped APs. 

[0073] Then, the map generating unit 220 generates a virtual map that includes the 

RSSI value between the grouped APs and the output strength value of the grouped APs. 

[0074] The interference occurrence notification receiving unit 230 receives a message 

indicating whether interference has occurred between the grouped Aps, from the AP 100. 

[0075] The occurrence of interference between the grouped APs can be determined by 

the AP 100 based on the RSSI value and the number of communication failures 

(data_fail_cnt_past, data_fail_cnt_current) between the grouped AP and the wireless terminal 

that is accessed to the grouped AP. As this was described earlier with reference to the AP 

100, it will not be described herein below. 

[0076] Once interference occurs between the grouped APs, the extracting unit 240 

refers to the virtual map generated by the map generating unit 220 to extract the AP that has 

the highest RSSI value among the grouped APs. 

[0077] For example, if the grouped APs include APl, AP2 and AP3 and the RSSI 

value (RSSI_13) between APl and AP3 has the highest value in the virtual map, the AP that 
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has the highest RSSI value is APL 

[0078] In the virtual map, the RSSI value of the n th AP received from the m th AP can 

be expressed as RSSI_mn, and the m th AP can be regarded as having the highest RSSI value 

if RSSI_mn has the highest value in the virtual map. 

[0079] The optimal output strength value computing unit 250 computes the corrected 

output strength value (Ptx_modi) for minimizing the interference between the APs, based on 

an RSSI value (RSSI_m) of an AP extracted by the extracting unit 240, a predetermined 

threshold value (RSSI_th) of RSSI between the grouped APs and a currently used output 

strength value (Ptx_c) of the grouped Aps. 

[0080] The optimal output strength value computing unit 250 computes the corrected 

output strength value (Ptx_modi) by subtracting the difference between RSSI_m and RSSI_th 

fromPtx_c. 

[0081] This can be mathematically expressed as follows. 

Ptx_modi = Ptx_c - (RSSI_m - RSSI_th) 

[0082] The output adjustment requesting unit 260 sends an output strength adjustment 

request to each of the grouped APs so as to adjust the current output strength value based on 

Ptx_modi. 

[0083] The elements illustrated in FIG. 2 and FIG. 3 in accordance with an exemplary 

embodiment refer to hardware configurations, such as FPGA (Field Programmable Gate 

Array) or ASIC (Application Specific Integrated Circuit), and perform certain functions. 

[0084] Nevertheless, it shall not mean that the elements are restricted to either 

software or hardware, and it is possible that each of the elements is configured to be in an 

addressable storage medium and to run one or more processors. 
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[0085] Therefore, the elements can include, for example, elements such as software 

elements, object-oriented software elements, class elements and task elements, as well as 

processes, functions, attributes, procedures, sub-routines, segments of program code, drivers, 

firmware, micro codes, circuits, data, database, data structures, tables, arrays and variables. 

[0086] The elements and functions provided within the elements can be combined 

into a smaller number of elements or separated into additional elements. 

[0087] FIGS. 4 and 5 are flow diagrams illustrating how the wireless access point is 

controlled in accordance with an exemplary embodiment. 

[0088] Hereinafter, the flow diagrams of FIGS. 4 and 5 will be described with 

reference to the elements of the system shown in FIG. 1. 

[0089] First, the AP l 00 sets the channel for communication and searches for 

neighboring APs that are present within a predetermined range (S401). 

[0090] After the operation of S401, the AP 100 sends the information on the searched 

neighboring APs and the information on the AP I 00 to the AP control device 200 (S402). 

[0091] Here, the information on the neighboring APs and the information on the AP 

100 can include at least one of the channels that is currently used, the RSSI value and the 

output strength value. 

[0092] After the operation of S402, the AP control device 200 groups the APs that are 

using the same channel based on the information on the neighboring APs and the information 

on the AP 100 received from the AP 100, and generates a virtual map based on the RSSI 

value and the output strength value between the groupedAPs (S403). 

[0093] After the operation of S403, the AP 100 (more specifically, the grouped APs) 

checks for connection by the terminal at every predetermined interval (S404) and, if the 
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terminal is connected, computes an average of accumulated values of RSSI_current and 

data_fail_cnt_current at the predetermined intervals (S405). 

[0094] After the operation of S405, the AP 100 determines whether interference has 

occurred by checking "RSSI_past - RSSI_margin < RSSI_current and data_fail_cnt_past < 

data_fail_cnt_current * cnt_margin" (S406). 

[0095] If the operation of S406 determines that interference has occurred, the AP 100 

sends an interference occurrence notification message to the AP control device 200 (S407). 

[0096] If the operation of S406 determines that interference has not occurred, the AP 

100 can maintain the current service. 

[0097] Here, if, upon checking for the connection of the terminal at the predetermined 

intervals, the operation of S406 determines that no terminal is connected, the AP 100 can be 

switched to a station mode and repeat the operation of S402. 

[0098] After the operation of S407, the AP control device 200 refers to the virtual 

map generated in the operation of S403 to check whether there is any RSSI_mn that is greater 

than RSSI_th (S408). 

[0099] If, upon checking in the operation of S408, there is RSSI_mn that is greater 

than RSSI_th, the AP control device 200 extracts an AP that has the highest RSSI value in the 

virtual map generated in the operation of S403 (S409). 

[0100] If, upon checking in the operation of S408, there is no RSSI_mn that is greater 

than RSSI_th, the AP control device 200 can maintain the current service. 

[0101] After the operation of S409, the AP control device 200 computes the corrected 

output strength value, i.e., Ptx_modi, based on the RSSI value of AP extracted in the 

operation of S407, i.e., RSSI_m, the predetermined threshold value of RSSI between the 
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grouped APs, i.e., RSSI_th, and the currently used output strength value of the grouped APs, 

i.e., Ptx_c (S410). 

[0102] After the operation of S410, the AP control device 200 simultaneously 

transmits Ptx_modi to the grouped APs (S411), and the grouped APs adjust the current output 

strength value based on the received Ptx_modi (S412). 

[0103] FIG. 6 is a virtual map generated by the device for controlling the wireless 

access point in accordance with an exemplary embodiment. 

[0104] In FIG. 6, APs that use the same channel (CH 1, CH 5) are grouped together to 

generate the vi1tual map. 

[0105] The APs using CH 1 are AP 1, AP 3 and AP 5, and it can be seen that the RSSI 

value between these APs and the output strength value of each of these APs are included. 

[0106] Moreover, the APs using CH 5 are AP 2 and AP 4, and the RSSI value between 

these APs and the output strength value of each of these APs are included in the virtual map. 

[0107] As described earlier, if the highest RSSI value is RSSI_13, i.e., the RSSI value 

between AP 1 and AP 3, AP 1 becomes the AP having the highest RSSI value, which is 

expressed as "RSSI_m" in the exemplary embodiment. 

[0108] As illustrated in 6, the virtual map generated by the AP control device 200 can 

be generated and managed as a multi-group (or a multi-layer), depending on the channel 

used. 

[0109] The above description of exemplary embodiments is for illustrative purpose 

only, and it shall be appreciated that the present inventive concept can be readily modified to 

a different specific form without changing the technical ideas or essential features of the 

present inventive concept by a person having ordinary skill in the art to which the present 
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invention pertains. 

[0110] Therefore, it shall be appreciated that the exemplary embodiment described 

above is illustrative but not restrictive in every aspect. 

[0111] For instance, it is possible that any element described in the singular form is 

embodied by being separated and, likewise, any separated elements can be embodied by 

being combined. 

[0112] The scope of the present invention is defined by the claims appended below 

rather than by the above description, and it shall be understood that the meanings and scope 

of the claims as well as any and every modification and permutation derived from the 

equivalents are included in the scope of the present invention. 
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WIRELESS ACCESS POINT AND METHOD AND DEVICE FOR CONTROLLING 

WIRELESS ACCESS POINT 

CROSS-REFERENCES TO RELATED APPLICATIONS 

[0001] The present application is a National Stage of International Application No. 

PCT/KR2011/007792, filed on October 19, 2011, which claims piiority from Korean Patent 

Application No. 10-2011-0054124. filed on June 3. 2011, the contents of which are all incorp 

orated herein by reference in their entirety. 

BACKGROUND 

!..:....TECHNIC\L FIELDField 

[0002] Apparatuses and methods consistent with E~rnmpla:ry exemplary embodiments 

relate to a wireless access point and a method and a device for controlling the wireless access 

point, and more specifically to a method and a device for controlling a wireless access point 

to optimize its coverage and capacity under in an environment of interference. 

b..._BACKCROUND ARTDescription of Related Art 

[0003] When services are provided using a wireless LAN, a house or a specific area is 

serviced using a single access point ("AP" hereinafter). 

[0004] However, due to the structure of a building or the geographical features, the 

house or specific area may not be completely covered by the service using a single AP. 

[0005] One way of solving this problem is by installing a separate AP (low-output 

AP) in shadow areas to widen the user's range of wireless communication. 

[0006] However, in casewhen two APs happen to use the same channel, interference 

can be-occurred in a certain area. 
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[0007] That is, when a separate AP is used to eliminate the shadow areas, the separate 

AP is designed to transmit a fixed transmission power, and the separate AP transmits an 

excessive transmission power in order to eliminate the shadow areas, causing interlerence 

and deteriorating the perlormance of the wireless network. 

[0008] For this reason, Korean Patent Publication 2006-0034461 (Sub Access Point, 

system and method for controlling power of transmitting signal) discloses that the power 

level of a transmission signal output from a sub-AP is adjusted based on received signal 

strength indicator (RSSI) readings and frame error rate (FER) of a main AP, thereby 

eliminating shadow areas and minimizing interlerence between the main AP and the sub-AP, 

~. However, this Korean Patent Publication it-is restricted with the condition that the sub-

AP itself needs to adjust the transmission power. 

[0009] That is, since each of a plurality of sub-APs using the same channel needs to 

adjust the transmission power individually, it is impossible and inefficient to minimize the 

interlerence within a shortest period of time. 

SUMMARY 

[0010] To solve the above-described problem of the conventional art, Ea(eEH-J3lary 

exemplary embodiments provide a method and a device for minimizing interference between 

neighboring access points without a cell planning step. 

[0011] The objects of the present invention are not limited to the above description, 

and any other objects not described herein will be clearly understood from the disclosure 

below. 

[0012] According to an aspect of an exemplary embodiment, a device for controlling 

a wireless access point is provided. The device includes: a grouping unit configured to group 
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wireless access points using the-~same channel based on channel use information received 

from the wireless access points; a map geaeratiag 1.mit generator configured to compute a 

received signal strength indicator (RSSI) between the grouped wireless access points and an 

output strength value for each of the grouped wireless access points; an OJ(tfaetiag uait 

extractor configured to extract a wireless access point having the highest RSSI value among 

the grouped wireless access points, if interference occurs between the grouped wireless 

access points; and an optimal output strength value eefflfH:ttiag HHitcalculator configured to 

compute a corrected output strength value based on the highest RSSI value of the extracted 

wireless access point, a predetermined threshold value of the RSSI between the grouped 

wireless access points, and a currently used output strength value. 

[0013] According to an aspect of an exemplary embodiment, the device for 

controlling a wireless access point can also include an output adjustment FOEJ:l:lOstiag HHit 

requester configured to transmit an output strength adjustment request, which is feF-.related to 

adjusting a current output strength value based on the con-ected output strength value, to each 

of the grouped wireless access points. 

[0014] The device for controlling a wireless access point can also include an 

interference occurrence notification Feeeiviag HHit receiver configured to receive a message 

aetifyiag indicating whether interference has occurred between the grouped wireless access 

points. Occurrence of the interference can be determined by the grouped wireless access 

points based on an RSSI value and the-~number of ACK communication failure§. between the 

grouped wireless access points and a wireless terminal that is aeeessed te accesses the 

grouped wireless access points. 

[0015] The map geae-ratiag HHit generator can generate a virtual map including RSSI 
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values between the grouped wireless access points and the output strength value of each of 

the grouped wireless access points. 

[0016] The optimal output strength value eom-putieg ueit calculator can compute the 

corrected output strength value by subtracting a difference between the RSSI value of the 

extracted wireless access point and the predetermined threshold value of an RSSI value 

between the grouped wireless access points from the currently used output strength value. 

[0017] According to an aspect of an exemplary embodiment, a wireless access point 

having an output strength value thereof controlled by a device for controlling a-the wireless 

access point is provided. The wireless access point in accordance with an exemplary 

embodiment can include: a channel settieg ueit setter configured to set a channel for 

communication; an information tFaesffiittieg 1,mit transmitter configured to search for 

neighboring wireless access points that a,re preseet withie a preElete:fffiieeEl raege through the 

set channel and transmit information on the searched neighboring wireless access points and 

the wireless access point; a eom-putieg ueit calculator configured to compute the-~number of 

ACK communication failure§. with a wireless terminal and a received signal strength indicator 

(RSSI) value at every preElete:fffiieeEl ietep,ral, once the wireless terminal is connected; and an 

interference occurrence eotifyieg ueit notifier configured to transmit a message eotifyieg 

indicating that interference has occurred.,_ to the device for controlling -a-the wireless access 

point if it is determined that the interference with the neighboring wireless access point has 

occurred, based on the computed number of ACK communication failure with the wireless 

terminal and the RSSI value. 

[0018] The wireless access point can also include an output strength adjustieg ueit 

adjuster configured to receive a corrected output strength value from the device for 
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controlling a-the wireless access point and adjust a cmTent output strength value based on the 

corrected output strength value. 

[0019] The eorapBting 1:1nit calculator can check whether the wireless tenninal is 

connected at p:redete:rrained iate:rvals and, if there is no wireless terminal connected, request 

the information transmitting 1:tnit transmitter to search for the neighboring wireless access 

points that a:re p:resent withia the p:redete:rraiaed :raage. 

[0020] The interference occurrence notifying 1:1nit notifier can determine that the 

occurrence has occurred if a current RSSI value is greater than a previous RSSI value and the 

number of ACK communication failure with a current wireless terminal is greater than the 

number of ACK communication failure with a previous wireless terminal, eased oa the 

p:redete:fffl:iaed iate:F¥al. 

[0021] The interference occurrence notifying 1:tnit notifier can apply a predetermined 

margin value to the previous RSSI value and the number of ACK communication failure with 

the current wireless terminal, whe:reas and fluctuation of the RSSI value caused by a 

movement of the wireless terminal is considered for the predetermined margin value. 

[0022] According to an aspect of an exemplary embodiment, a method for controlling 

an output strength value of a-the wireless access point by a device for controlling a wireless 

access point is provided. The method for controlling an output strength value of a wireless 

access point can include: (a) setting a channel for communication, searching for neighboring 

wireless access points that are present vlithin a p:redete:rrained :range, and transmitting 

information on the wireless access point and the searched neighboring wireless access points 

to the device for controlling a-the wireless access point, wherein the setting, searching and 

transmitting being performed by the wireless access point; (b) grouping wireless access 
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points using the--~same channel, based on the information on the wireless access point and 

the neighb01ing wireless access points received from the wireless access point, the grouping 

being performed by the device for controlling a-the wireless access point; ( c) determining 

whether interference has occurred between the grouped wireless access points and 

transmitting the determination to the device for controlling a wireless access point, the 

determining and the transmitting the determination being performed by the grouped wireless 

access points; ( d) computing a corrected output strength value for reducing the interference 

and transmitting the corrected output strength value to the grouped wireless access points, the 

computing and the transmitting the corrected output strength being performed by the device 

for controlling a-the wireless access point; and ( e) adjusting a current output strength value 

based on the corrected output strength value, the adjusting being performed by the grouped 

wireless access points. 

[0023] According to another aspect of an exemplary embodiment, the information 

transmitter may search for the neighboring wireless access points within a predetermined 

range. 

[0024] According to another aspect of an exemplary embodiment, the calculator may 

compute the number of ACK communication failures with a wireless terminal and the 

received signal strength indicator (RSSI) at every predetermined interval. 

[0025] According to another aspect of an exemplary embodiment, the output 

adjustment requester may transmit the output strength adjustment request to each of the 

grouped wireless access points via the same channel. 

[0026] Specific details for achieving the above objects will become more apparent by 

referring to the accompanying drawings as well as the embodiments described below. 
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[0027] However, the present invention shall not be restricted to the embodiments 

disclosed below and can be configured in various other forms, and the embodiments 

described herein are provided only to complete the disclosure of the present invention and to 

allow a person of ordinary skill in the art to which the present invention pertains to fully 

understand the scope of the present invention. 

[0028] According to the method and device for controlling a wireless access point 

described above, the interference between the access points can be minimized without 

introducing cell planning procedures. 

[0029] Moreover, minimizing the interference between neighboring access points can 

take a shorter time, and an optimal wireless communication environment can be provided. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0030] FIG. 1 illustrates the configuration of a system for controlling a wireless 

access point in accordance with an exemplary embodiment. 

[0031] FIG. 2 is a block diagram showing the configuration of a wireless access point 

in accordance with an exemplary embodiment. 

[0032] FIG. 3 illustrates the configuration of a device for controlling the wireless 

access point in accordance with an exemplary embodiment. 

[0033] FIGS. 4 and 5 are flow diagrams illustrating how the wireless access point is 

controlled in accordance with an exemplary embodiment. 

[0034] FIG. 6 is a virtual map generated by the device for controlling the wireless 

access point in accordance with an exemplary embodiment. 
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DETAILED DESCRIPTION 

[0035] Hereinafter, exemplary embodiments will be described in detail with reference 

to the accompanying drawings in such a way that a person of ordinary skill in the art to which 

the present invention pertains can readily effl-Body implement the present invention. 

[0036] Nevertheless, the exemplary embodiments can be realized in various forms 

and shall not be restricted to the exemplary embodiment§. described herein. 

[0037] Moreover, in order to desc1ibe the exemplary embodiments more clearly, any 

portions of the drawings that are not related to the description are omitted, and throughout the 

specification, similar reference numerals are designated to similar elements. 

[0038] When a certain element is described to be "connected" to another element, it 

includes not only the case of "directly being connected" but also "electrically being 

connected" with another device therebetween. 

[0039] Moreover, when a portion is described to "include" a certain element, it does 

not mean that another element is excluded but means that another element can be further 

included, unless otherwise described. 

[0040] Hereinafter, an exemplary embodiment of tb.e fffeseHt iHveHtioH will be 

described in detail with reference to the accompanying drawings that illustrate the 

configurations and process flows. 

[0041] FIG. 1 illustrates the configuration of a system for controlling a wireless 

access point in accordance with an exemplary embodiment of tb.e J3feseHt iHveHtioH. 

[0042] The system for controlling a wireless access point in accordance with an 

exemplary embodiment of tb.e J3feseHt iHveHtioH includes a plurality of wireless access points 

100 and a device 200 for controlling a wireless access point. 
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[0043] The wireless access point ("AP" hereinafter) 100 outputs a transmission signal 

for wireless communication to a wireless network terminal that is present in a wireless 

network environment, and transmits a Beacon frame and a data frame to wireless network 

devices. 

[0044] Moreover, the AP 100 can provide a certain service to the wireless network 

devices through the transmission signal and allow the wireless network devices to 

communicate with one another. 

[0045] FIG. 1 shows that there are a plurality of APs 100. Each AP 100 uses a channel 

for wireless communication, and if interference occurs between APs 100 using the same 

channel, the device 200 for controlling a wireless access point can simultaneously control the 

output strength values of the APs 100 using the same channel. 

[0046] For this, the AP 100 configures the channel for communication and searches 

for neighboring APs that are present in a predetermined range. 

[0047] Afterwards, the AP 100 transmits information on the searched neighboring 

APs and information on itself 100, i.e., the channel used, a Received Signal Strength 

Indicator ("RSSf' hereinafter) value and the output strength value to the device 200 for 

controlling a wireless access point. 

[0048] Moreover, the AP 100 determines whether interference occurs with 

neighboring APs that use the same channel at predetermined intervals, and if it is determined 

that interference has occurred between the APs, the AP 100 transmits a notification message 

to the device 200 for controlling a wireless access point. 

[0049] Then, the AP 100 receives a corrected output strength value from the device 

200 for controlling a wireless access point, and adjusts the cmrent output strength value 
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based on the received output strength value. 

[0050] Here, each of the APs using the same channel simultaneously receives the 

corrected output strength value from the device 200 for controlling a wireless access point 

and adjusts the current output strength value, making it possible to minimize the interference 

between the APs in the shortest amount of time. 

[0051] Meanwhile, the device 200 for controlling a wireless access point ("AP control 

device" hereinafter) ~receives from the AP 100 information on neighboring AP§. and itself 

-1-Q.9, groups the APs using the same channel, and generates a virtual map based on the RSSI 

value between the grouped APs and the output strength value of each AP. 

[0052] Then, if the AP control device 200 receives from the AP 100 a message 

notifying that interference has occurred between APs using the same channel, the AP control 

device 200 computes an optimal output strength value for each AP, with which the 

interference can be minimized, based on the generated virtual map and transmits the 

computed optimal output strength value to each AP using the channel. 

[0053] Afterwards, the plurality of APs (using the same channel) having received the 

corrected output strength value from the AP control device 200 can adjust the current output 

strength value simultaneously based on the received output strength value. 

[0054] FIG. 2 is a block diagram showing the configuration of the AP 100 in 

accordance with an exemplary embodiment. 

[0055] The AP 100 in accordance with an exemplary embodiment includes a channel 

setting unit 110 ("channel setter"). an information transmitting unit 120 ("information 

transmitter''), a computing unit 130 ("calculator"). an interference occurrence determining 

unit 140 ("interference occurrence detenniner") and an output strength adjusting unit 150 
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("output strength adjuster"). 

[0056] The channel setting unit 110 sets a channel for communication, and the 

infonnation transmitting unit 120 searches for neighboring APs that are present within a 

predetermined range through the set channel and transmits information on the searched 

neighboring APs and the AP I 00 itself. 

[0057] Here, the information on the searched neighboring APs and AP 100 can 

include at least one of a currently used channel, an RSSI value and an output strength value. 

[0058] Once the wireless network terminal ("wireless terminal" hereinafter) is 

aeeesseEl accesses te-the AP 100, the computing unit 130 computes the number of ACK 

communication failure§. and the RSSI value at every predetermined interval. 

[0059] Here, due to the characteristics of WiFi, the wireless tenninal can transmit an 

ACK (signal) to the AP 100 after the transmission of data frame§. is completed, and the 

computing unit 130 can monitor the status of the channel by counting ACK§.. 

[0060] Moreover, the computing unit 130 can check whether the wireless terminal is 

connected at predetermined intervals, and if there is no connection of the wireless terminal, 

the computing unit 130 can request the information transmitting unit 120 to search for 

neighboring ~APs. 

[0061] The interference occurrence determining unit 140 determines whether 

interference with ~neighboring AP has occurred, based on the number of ACK 

communication failure§. and the RSSI value with respect to the wireless terminal. The ACK 

communication failures and the RSSI value are computed by the computing unit 130. 

[0062] Specifically, the interference occurrence determining unit 140 can determine 

that interference has occurred between APs if a current RSSI value (RSSI_cmrent) is greater 
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than a previous RSSI value (RSSI_past) and the number of ACK communication failure~ 

with a current wireless terminal (data_fail_cnt_current) is greater than the number of ACK 

communication failure~ with a previous wireless terminal (data_fail_cnt_past), based on the 

predetermined interval. 

[0063] Here, the interference occurrence determining unit 140 can apply a 

predetermined margin value to RSSI_past and data_fail_cnt_current, wherein fluctuation of 

the RSSI value caused by a movement of the wireless terminal is considered for the 

predetermined margin value. 

[0064] For instance, RSSI_margin, which is a margin value indicating an allowed 

range of fluctuation of RSSI, can be subtracted from RSSI-past, and cnt_margin, which is a 

margin value indicating an allowed range of fluctuation of the data fail count, can be 

multiplied te-.hy_ data_fail_cnt_current. 

[0065] As a result, if the interference occurrence determining unit 140 determines that 

interference has occurred between the APs that are grouped with the same channel, it can be 

biiefly indicated as follows. 

RSSI_past - RSSI_margin < RSSI_current and 

data_fail_cnt_past < data_fail_cnt_current * cnt_margin 

[0066] Later, if the interference occurrence determining unit 140 determines that 

interference has occurred between APs, the interference occurrence determining unit 140 

transmits a message Betifyi-Bg indicating that interference has occurred.,_ to the AP control 

device 200. 

[0067] The output strength adjusting unit 150 receives the corrected output strength 

value for minimizing the interference from the AP control device 200 and adjusts the current 

12 
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output strength value based on the corrected output strength value. 

[0068] Here, adjusting the current output strength value based on the corrected output 

strength value based on the corrected output strength value received from the AP control 

device 200 can be simultaneously perlormed for every AP that uses the same channel. 

[0069] FIG. 3 illustrates the configuration of the AP control device 200 in accordance 

with an exemplary embodiment. 

[0070] The AP control device 200 in accordance with an exemplary embodiment 

includes a grouping unit 210, a map generating unit 220 ("map generator"). an interlerence 

occun-ence notification receiving unit 230 ("interlerence occurrence notification receiver", an 

extracting unit 240 ("extractor"), an optimal output strength value computing unit 250 

("optimal output strength value calculator") and an output adjustment requesting unit 260 

("output adjustment requester"). 

[0071] The grouping unit 210 groups APs that use the same channel based on the 

information on channels cun-ently used by the APs, once the information on currently used 

channels, RSSI values and output strength values of neighboring APs and the AP 100 is 

received from the AP 100. 

[0072] The map generating unit 220 computes the RSSI value between the grouped 

APs that use the same channel and the output strength value of the grouped APs. 

[0073] Then, the map generating unit 220 generates a virtual map that includes the 

RSSI value between the grouped APs and the output strength value of the grouped APs. 

[0074] The interlerence occurrence notification receiving unit 230 receives a message 

RotifyiRg indicating whether interlerence has occurred between the grouped Aps.,_ from the AP 

100. 
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[0075] The occurrence of interference between the grouped APs can be determined by 

the AP 100 based on the RSSI value and the number of communication failure§. 

(data_fail_cnt_past, data_fail_cnt_current) between the grouped AP and the wireless terminal 

that is accessed to the grouped AP. _As this was described earlier with reference to the AP 

100, it will not be described herein below. 

[0076] Once interference occurs between the grouped APs, the extracting unit 240 

refers to the virtual map generated by the map generating unit 220 to extract the AP that has 

the highest RSSI value among the grouped APs. 

[0077] For example, if the grouped APs include APl, AP2 and AP3 and the RSSI 

value (RSSI_13) between API and AP3 has the highest value in the virtual map, the AP that 

has the highest RSSI value is APL 

[0078] In the virtual map, the RSSI value of the n th AP received from the m th AP can 

be expressed as RSSI_mn, and the m th AP can be regarded as having the highest RSSI value 

if RSSI_mn has the highest value in the virtual map. 

[0079] The optimal output strength value computing unit 250 computes the corrected 

output strength value (Ptx_modi) for minimizing the interference between the APs, based on 

an RSSI value (RSSI_m) of an AP extracted by the extracting unit 240, a predetermined 

threshold value (RSSI_th) of RSSI between the grouped APs and a currently used output 

strength value (Ptx_c) of the grouped Aps. 

[0080] The optimal output strength value computing unit 250 computes the corrected 

output strength value (Ptx_modi) by subtracting the difference between RSSI_m and RSSI_th 

fromPtx_c. 

[0081] This can be mathematically expressed as follows. 
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Ptx_modi = Ptx_c - (RSSI_m - RSSI_th) 

[0082] The output adjustment requesting unit 260 sends an output strength adjustment 

request to each of the grouped APs so as to adjust the current output strength value based on 

Ptx_modi. 

[0083] The elements illustrated in FIG. 2 and FIG. 3 in accordance with an exemplary 

embodiment refer to hardware configurations, such as FPGA (Field Programmable Gate 

Array) or ASIC (Application Specific Integrated Circuit), and perform certain functions. 

[0084] Nevertheless, it shall not mean that the elements are restricted to either 

software or hardware, and it is possible that each of the elements is configured to be in an 

addressable storage medium and to run one or more processors. 

[0085] Therefore, the elements can include, for example, elements such as software 

elements, object-oriented software elements, class elements and task elements, as well as 

processes, functions, attributes, procedures, sub-routines, segments of program code, drivers, 

firmware, micro codes, circuits, data, database, data structures, tables, arrays and variables. 

[0086] The elements and functions provided within the elements can be combined 

into a smaller number of elements or separated into additional elements. 

[0087] FIGS. 4 and 5 are flow diagrams illustrating how the wireless access point is 

controlled in accordance with an exemplary embodiment. 

[0088] Hereinafter, the flow diagrams of FIGS. 4 and 5 will be described with 

reference to the elements of the system shown in FIG. 1. 

[0089] First, the AP 100 sets the channel for communication and searches for 

neighboring APs that are present within a predetermined range (S401). 

[0090] After the &tej3-operation of S401, the AP 100 sends the information on the 
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searched neighboling APs and the information on the AP 100 to the AP control device 200 

(S402). 

[0091] Here, the information on the neighboring APs and the information on the AP 

100 can include at least one of the channel§. that is currently used, the RSSI value and the 

output strength value. 

[0092] After the ~operation of S402, the AP control device 200 groups the APs 

that are using the same channel based on the information on the neighboling APs and the 

information on the AP 100 received from the AP 100, and generates a virtual map based on 

the RSSI value and the output strength value between the grouped APs (S403). 

[0093] After the ~operation of S403, the AP 100 (more specifically, the grouped 

APs) checks for connection by the terminal at every predetermined interval (S404) and, if the 

terminal is connected, computes an average of accumulated values of RSSI_current and 

data_fail_cnt_current at the predetermined intervals (S405). 

[0094] After the ~operation of S405, the AP 100 determines whether interference 

has occurred by checking "RSSl_past - RSSI_margin < RSSI_current and data_fail_cnt_past 

< data_fail_cnt_current * cnt_margin" (S406). 

[0095] If the ~operation of S406 determines that interference has occurred, the AP 

100 sends an interference occurrence notification message to the AP control device 200 

(S407). 

[0096] If the ~peration of S406 detennines that interference has not occurred, the 

AP I 00 can maintain the current service. 

[0097] Here, if, upon checking for the connection of the terminal at the predetermined 

intervals, the ~operation of S406 determines that no terminal is connected, the AP 100 can 
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be switched to a station mode and repeat the ~operation of S402. 

[0098] After the ~operation of S407, the AP control device 200 refers to the virtual 

map generated in the ~operation of S403 to check whether there is any RSSI_mn that is 

greater than RSSI_th (S408). 

[0099] If, upon checking in the 5tej3-0peration of S408, there is RSSI_mn that is 

greater than RSSI_th, the AP control device 200 extracts an AP that has the highest RSSI 

value in the virtual map generated in the ~operation of S403 (S409). 

[0100] If, upon checking in the ~operation of S408, there is no RSSI_mn that is 

greater than RSSI_th, the AP control device 200 can maintain the current service. 

[0101] After the ~peration of S409, the AP control device 200 computes the 

corrected output strength value, i.e., Ptx_modi, based on the RSSI value of AP extracted in 

the &t=ej3:operation of S407, i.e., RSSI_m, the predetermined threshold value of RSSI between 

the grouped APs, i.e., RSSI_th, and the currently used output strength value of the grouped 

APs, i.e., Ptx_c (S410). 

[0102] After the &t=ej3:operation of S410, the AP control device 200 simultaneously 

transmits Ptx_modi to the grouped APs (S411), and the grouped APs adjust the current output 

strength value based on the received Ptx_modi (S412). 

[0103] FIG. 6 is a virtual map generated by the device for controlling the wireless 

access point in accordance with an exemplary embodiment. 

[0104] In FIG. 6, APs that use the same channel (CH 1, CH 5) are grouped together to 

generate the virtual map. 

[0105] The APs using CH 1 are AP 1, AP 3 and AP 5, and it can be seen that the RSSI 

value between these APs and the output strength value of each of these APs are included. 
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[0106] Moreover, the APs using CH 5 are AP 2 and AP 4, and the RSSI value between 

these APs and the output strength value of each of these APs are included in the virtual map. 

[0107] As described earlier, if the highest RSSI value is RSSI_l3, i.e., the RSSI value 

between AP 1 and AP 3, AP 1 becomes the AP having the highest RSSI value, which is 

expressed as "RSSI_m" in the exemplary embodiment. 

[0108] As illustrated in 6, the virtual map generated by the AP control device 200 can 

be generated and managed as a multi-group (or a multi-layer), depending on the channel 

used. 

[0109] The above description of the ]3:Fesent inyention exemplary embodiments is for 

illustrative purpose only, and it shall be appreciated that the present in:vention inventive 

concept can be readily modified to a different specific form without changing the technical 

ideas or essential features of the present invention inventive concept by a person having 

ordinary skill in the art to which the present invention pertains. 

[0110] Therefore, it shall be appreciated that the exemplary embodiment described 

above is illustrative but not restrictive in every aspect. 

[0111] For instance, it is possible that any element described in the singular form is 

embodied by being separated and, likewise, any separated elements can be embodied by 

being combined. 

[0112] The scope of the present invention is defined by the claims appended below 

rather than by the above description, and it shall be understood that the meanings and scope 

of the claims as well as any and every modification and permutation derived from the 

equivalents are included in the scope of the present invention. 
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"'i='-'8: 
~ i>j ~ ~ oj;,_] 

~ ~ ~ ~ ~ ~ 
(PATENT COOPERATION TREATY) 

PCT 

PCT/KR2011/007792 

A-]% i?-=0. -=r 7}.7;:l-% 4 70-8 KCC ~ 7'- 13J cl 302-303s_ 
~All*~.!i!.~A,1-A-l 153-803 tjj ~ ~ ~ 

(PCT 3(4)(i) ~ 14(l);ita'J 26) 

Bl-~Ol 
202 

2011 \1 10-%1 24~ (24.10.2011) ('Y/-gf/1,j) 

½-'tl~ S1,:';: tjj~~.9.j A7ft-{f~7]~ "g"~.71-tl-
OPF1964PCT -"J7] ~1; ~ 1f-E1 2-%1 o] Lfi 

~Ail½-'tl\lis_ ~ A]j ½-'tl ~ 7-} 

PCT /KR201 l/007792 ('Y/-gj/1,j) 
20111;9, 10-'il 19~ (19.10.2011) 

½-'tl~ 

~-61~.A} 711°1El % 

LC8:i ½-'tl~~ 7];(1]½-8-},8 o] ~Ai]½-'tloil '.V,op7,o}i:]j.9.j 1:!1f-%oj] ~7-]-'8_ ~~oj] tjj-8-}0:j ~.9.j 7-]Aa7] 
~Lfi oJl O] ~ .!;l_AJ-8-}"-] 7] l::l}~i-:j c+. 

C8:I -¥-~ A 

□ -¥-~ Bl ("=?-xf/~-&.!2/ Ai<1/1l.!2/ _il_-?}o/J -t!f~/.fW) 

□ 1r-~ C 1 ("::if-xi/~ -& 2/ .£ 1?f o// -Fl~ /.f W) 

2.D ½-'tl'?l~ Tr~ 12.3~12.4°1] .9.]-li}O:j 7] Ai]½-8-}{l ~A]]½-'tl\li~ft-oJl 91°1"'i, 0 }cJ1.9.j 1:l-¥-%oJl ~7-lB 
~ ~ oJ] tjj-8-}0:j ~ .9.j 7-] AJ 7] 7,'}-1.J-l oj] o] ~ .!i!_AJ-8-}-"l 7] l::l}'fl-y 9-. 

~gj 

□ -¥-~A 

□ 1f-~B2(~A]]½-'tl\Ji~~.9.j A7~-"J.9.j 2..{ioj] 3H-~A}'i'>J) 

□ 1f-~C2(~;(]]½-'tl\li~~.Q.j S:..1i'.:J.oJ] 3H-~A}'i'>J) 

~ ~ 0 1 ½-'tl"'i oj] 91 ';: 7cl-'i'-~ A]]~l-li}Jl, .!i!_Aa ~ .!i!_Aa g ~ W-8-}';: cJ1 ~1]%7-] ~ tjj~1]%7-] oJ] "'i='-'llS:J ';: A1 ~ g 
~] ½ W .2...£M7 i>] "5"H A~ 0 ]: -8-}tij, /-.H!-oJl ';: i:fl ~1] S:J ';: % 7 12t i:fl ~~] -§-.7.] A } 0 l .9.J ~}o l ~ oJ] tjj-8-} 0 i 2r-.9.J ~ ~ 7]-8-} 
O:j O l= ~y 9-. ½-'tl /-.7 -"J .9.j ~ ~ oJl tjj i>}O:j ';:' 71 ~-'tl ~.9.j ~ -'tl A-]oj] i:g ~i,} 711 % ~ ~ g ? 91 ';: 3:! ~ 7cl -9-oJl ~ 
Ai ~oil 71 A~w "T '.U ,:;-y c:i- cT?-~ 26.4). 

~ ~ 0 l .!i!. AJ S:J 7-] g.t ';: 7cl -9-oJl ';: 0 1 ~ Ai] ½-'tl O 1 2}] -8-}B 51 _2__£ TI-2r-~y 9-( 7T ~ 26.5 ). 

~:§:j-J:8s_: 82-42-481-5131 

A7 ~ PCT/RO/106 (2007\14-%1) 



Ai.blPCT/RO/106 .lr-~A 

1. ~~l½-%1 Sil A71:§ *oJl -B-<5}o'j (n-~ 4.15, 26.2bis(a) '3,1 90.4), ½-%!A1 oJl: 

a. D ½-%l'i'l.9.l A71:§(½-%! 'i'l 0 1 2°VJ'i'l 7cH- ~ls:~ I 'i'1) 0 l -'r~~-

I 
~fi]]½-%11ti.:2:_ 

PCT/KR2011/007792 

b. □ Dl ~ g .7.l AJ ~ .2..£. ~ ½kl 'i'l Sil Al 1:§ 0 1 5cl .7.l ~ ,':'. i:-1] i:fl i5}o'j, ½-%! Ai 1:![A 1ti~ IXSi] ~ 7t3 K oJl 
Z!"B"-¥1 7;:!Jll- ~~ ~1:§A·Vl- 'iii g. 

C. □ i:flc.]'{j/.:g.%i:fl±E.7.}i2..K"'l-¥1.7.}.9.] A71:§0l 9,l..9 .. L.j-, 

□ o 1 oJl i>TI ~<5} ~ -'fl ~ 7J- o l 'iii g . 

□ -$] 11 7J-oJl 5'.. ~ ½-%! 'i'l 0 1 A-j 1:§ i5};;.q ~ t'J-9} g. 

d. IZJ 71 Et( 1/-fr): 
-'fl~7JoJl ~i:g.9.]i:g~o] 7];(R5J.7.l ~g_ 2r/2.J~A} '1-]jo]E.]Sij -$]~~ol -'f-~~-

* n-~ 4.15 Sil n- AJ oJl Sil <5}o'j 3=. '4 14( 1 )(a)(i)Si] Jl-Z:P·J- 5'.. ~ ½-%! 'il O l ½-%! A7 oJl A7 1:§ W 7;:! g 7T zJ <5} JI 91 g 
(<ill~ ~\1!, u]~g_ -$1~.2.~ ½-%l'i11~i:g;zJ-~ ±W)oJl.s:.~-=r-<5}JI,½-%l'i'l 0 12'il 0 VJ'i'l 7cl-9-½-%l'i'l¾ 
l'i'1°1 ½-%!A1oJl A7l:§<5}~ 7;:l-9-oJl~ =z.Jlz!g ¾~~ 7;:!.2..i2..~4(n-~ 26.2bis(a)). 
=1.c1L.J-,½k!'i'J,'?. 4.7.]AJ-B-~JSij ~if!lc{j"-J-~if!B-:cJHlA1 ~A-ll½-%1.9.J 7--Jcl9.l--B-~i5}o'j ½-%!A1oJl A71:§i5}.7.] 
0 ]-y ~ ½-%! 'i'l.9.J A71:§ ¾ %is] ~Ail½-%!¾ ~'i'l w 7;:! ¾ 2..-=r-w "T S:J. %oJl ¾.9.J <5}o'j 01= ~4-(n-~ 51bis.l(a)(vi)). 

2. n-~ 19.1 oi1 .9.J 7-J "Tcl-B-~J oi1 ~~l½k! ~ ~l½w "T' 91 ~ .7.J-zcJ ~ ~¼ ½-%! 'i'l.9.J 7J 7<TioJl -B-<51-o'J, ½-%!Ai 0 11 

(n-~ 4.4, 4.5 '3,1 26.2bis(b)): 

a. □ ½-%! 'i'l .9.J ,,.J i:g g ¾ l::l} 2 lll 7] ;;:R <5}.7.l ~9} g ( 1/-frJ: 

b. □ ½-%! 'i'l .9.] "r-5:. ~ 71 7<] <5}.7-l ~S'J: g. 

C. □ ½-%l'il.9.l 2r5:.~ ¾1:l} 2 7ll 7lAR-8°}.7.l ~9)-;;(1/-fr): 

d. 0 ½-%! 'i'} .9.] ~31 g_ 71 ;;:] <5}.7.] ~S:1 g. 
e. D ½-%l'i'J.9.l 7'12r.7.l~ 7l;;:R<5}.7.l ?l-9)-g_ 

□ q~ ½k!'i'loJl -B-~ 71;;:RoJl i:fl~47}J-}-eiJ(91~ 7cl-'t-): 

* n-~ 4.4 ~ 4.5.9.] n-AJ oJl .9.] <5}6:j 3=. '4 14(1 )(a)(ii).9.j Jlz!"-J ½-%1 'il, !E ~ ½-%1 'il 01 61 t-j 1:§ 'il 7-1-9- ½-%1 'i'l 44 
oJl -B-~ 71 ;;:R 7} 91 ◊.:i 0 1= ~qJI -TPJ <',} JI 91 g oJl .s:. ~-=r-<5}JI, ½-%1 'i'l 0 1 2'il 0 VJ'i'l 7cl -9- n-~ 4.5(a)(ii) ~ (iii) 
oJl .9.J ~ 71 ;;:TI~ ½-%1 'il ¾ "TT~ 19.1 oJ] u:}c} ~ ;;i:-J]½-%1 W .7.}zcj 0 1 S:J. ,':'. ½-%1 'il ¾ 1 'i'l oJl i:fl ~ 71 ;;:TI 7} 9J. ~ 7-1-9-
-=z. £..z! g %~~ 7;:!.2..i2.. ~9-(n-~ 26.2bis(b)). 
=1. t1 Y-, ½-%1 'i'J ~ 4 7-l ~ -B-~ .9.J ~ifl lc{j "-J- ~if! U :ll] oJ],A-j ~ ~] ½-%1.9.J 7-i cl §!- -B-~ <5}o'j .7.j:,ZJ ~ g -$l ~ ½-%! 'i'J oJ] 
i:fl<5}o'J n-~ 4.5(a)(ii) '3,1 (iii)oJl u}~ -'r~-¥17];;:]J-}-eiJ-~ ;;s-J]½W 7;:! g 2..-=r-w"T 91g oJl ¾.Q.J<',}o'J 0 l- ~9-(n-~ 
51 bis. I (a)(vii)). 

a. D ½-%! Ai 7} ~ "T' cl -B-5<J o l 'i} AJ <5} ~ .:g. 7TI 'ii ◊.:i 'i'} 
i2.. ~PJ ~ .7.J ~91 g 

b. D .5:.\1!¾ ~1:§-¥-~o] o] ~fi]l½k!o] _:g-7]~ Z!◊.:i'il 
£ ~-"'a~ 7.J ~91 g. 

C. □ .£..'4.l-77} 01 ~A-Jl½k!Ol _:g-7]~ Z!◊.:i'il 
£ ~-"'J5J7.] ~9]:g. 

4. ~i:g.9.] ~~o]: 
a.D½-'t:1A11:![A1ti~IoJl 7lATI~7.l ~9};;(it~ 4.l(a)). 

b. □ ~,,\l"i ~ "1] 0 ]7-1.9.J ~u-12.loJl 7]7<]5]7.] ~9):g(n-~ 5.1 (a)). 
c. D ½-'tl.7-i l:!fA1ti~I.9.] 7];;s]9.ti:g,,1-JJ.!-7 ~ u-'Jc.]oJ] lE-"l-¥1 ?>i 0 l ~3;]<5}7.] 0 1-YW(n-~ 5.l(a)). 

5. .2.. <4.1-7 oJl -B-<51-o'J (n-~ 8) : 

□ ~"-11½-'tloJl .2..<4.1-77}±.~~.7.l ~S'J:;; . 

.!-7 /2.J PCT /RO/106 (-¥-~ A) (2007\:! 4~) 



~A]l~i'.118§. 

A1-c:J PCT/R0/106 -lj!-~ Bl PCT/KR2011/007792 

o] ~~~~.91 ~-c:j1}.9l A~ol o}i'.jj.2-]- ~~ ;;zJS:_77}7.] ¾~:£17] *~~Yr.f-. 

1. □ -rr~ ~ ~A1].:g-7~ ~ -'f1<5}9 ~il~ ;;zJS:_77}7l(T31 11 ~ 26.3(a)(i))(itW~ 1ffi'-): 
~7'-91 

-½~J-i l'l§l--<1\J--7 ~-'fl _8_ <4'A7 

a. □ 2-1 ~~:<1]½ -i51%3 };;z] ?J-%. □ □ □ □ 
b. □ zt.R.±7}~1TI.s\-§-;,;]oJl 3}_,,j.s=J;;zl ?J-S:1-%. □ □ □ □ 
c. □ -§-;,;]oJ] 9-% :9:.~ ~~~ "k 0] s:1714, 1:J~z:l."k 01 □ □ □ □ ol .Q.. 

□ 
MP• 

□ □ □ □ d. -§-;,;] ½ --<-l]~~ J-}%-i5};;z] 'i'J-9}%. 

e. □ -§-;;zl91 OJ=~¾ J-}%~%. □ □ □ □ 
f. □ %'?=! _,,j 5:1 ~/::'= :::: ~/~ -'o!j .9];-¥-:r:=.. c-1 ¾!2¥-~12-1 .s]/1..]1 -=t-_,,j 

□ □ □ □ 5:l~"g-0]7}0}\J. 
g. □ -§-;,;] 7} TT;;sa tjjsc_ ~i>}O:j ;,;J;,;] ?J-9} g .(TT~ 11.4 (b)). □ □ □ □ h. □ -§-7-]7}A4;,_}o]~ (29.7cmx 21cm)7} 0}\J. 

□ □ □ □ 
i. □ £,] .±0:j B~ o] TT~ oJ] ol ~] 7-] ~"@-. 

□ □ □ (-7'J1i:!: 2cm; sl-li:!: 2.5cm; 4-li:!: 2cm; i>}li:!: 2cm). 

□ 
J.7-fi-1~:L~.7} -§-7-] .s] AJ-li:! Q.sc_ljl-E7 1.5cmo] LJ1 .9j s}~ .::;'-9 o] 

□ □ □ j. 0}7d *oJ] 7];;sfls:]~ 5:1g. 

k. □ J.i-fl-1ti~.9J ¥-7-t97} 12;,:} ~ c::i'::i!J-W. □ □ □ □ 
I. □ 

l'l§l--<-JJ.1,.-,, ~7'-.9] ~-'fl~ _8_<4'J---191 -§-;;zloJl o}c}l:l]o}~;;z}sc_ ~ir:l.1ti~~ ~ 

□ □ □ oj;;z] ?J-9}%. 

m. □ -§-.;;z] 1ti~7} -§-;;z] 91 _AJli:! EE;:: -i5}1i:!91 % 0JoJl -'fl ~l-i5};;z] '2J- g. □ □ □ □ 
n. □ -§-7.] 1ti~7} e:j B~ oJ] -'fl ~1 W(e:j ~ 91 .3..7];:: -'fl i. %3':) □ □ □ 
0. □ ~'<lo] rt,;,.} EE~ ~ ±lJ :£] 7] ?J-9} g. 

□ □ □ □ 
p. D E}.;;z}oJ] .9]~ 7cJ4-, ~.9] Z}z:j 01 I.5-lf:--7-}~o] o}\J. 

□ □ □ 
q. □ 7] ;;sfl;,_F'J- % tj)-lf:--7.}91 .3..7]7} -A-j]~ 0.28cmo] ~'B. □ □ □ □ 
r. □ .°A]-'f~A]7.] ?J-~ ~-'f--,'t- 6'j.2_~ 7];;sfl.5'~7] ?J-9}%. □ □ □ □ 
s. □ 4 .R.±7} 5:..~ g .£ ww. 

□ □ □ □ 
t. □ %~~~7cl~~~~Z}~~~5:..~~~~s:1¼ 

□ □ □ □ u. □ -§-;,;J oJl -J~A~ ~~ oJ s:1 g. 
□ □ □ □ 2.0 ~~Ac·Ht- ~A]l ~ i'1<5}9 ~il~ 7JS:_77}7l(T3111 ~ 26.3{b)(i)). 

7]E}J-.}i,J(~il~ ~-9-): 

A1 ~PCT/RO/106 (,¥-~ Bl) (200T\'! 4~) 



~~1~~18~ 

~ ,ol PCT /RO/106 .ljl~ B2 PCT/KR2011/007792 

o] ~~~~ ~~~Sil /-iJ<,p,J-Sij _R<::l_o] o}?1J.sil-::Q-~ 7J.5:-77}7.l ¾~:£]7.] *z~l~e-l9-. 

1. □ it~ -q1- ~;,:1J--t?-1~ ~ -$l t,}0:J ~ R -q1- 7a .5:-77}7.l (7t31 11 ~ 26.3(a)(ii))f i1 w~ 1l1f-J: 
~7'-91 

½i':l.-'-1 ql,\-j]A7 
lfl.'fl iL~Pl 

a. □ 6J 'iJ~;,:1]~ ~%<'>}Al '2£%. □ □ □ □ 
b. □ z)-iL.s:_7}~7~.9,j-§-AloJl ?-}-Y.jSl:7-] '2£Sl%. □ □ □ □ 
C. □ %7-loJl ?~ EE-c ~67-1} j:;-O] S;,l71Y-, {l67-1}j:;-O] □ □ □ □ ol__Q_ 

□ 
_Mp. 

□ □ □ □ d. --§-7-l~ ,\71£5'.. -'-}%<'>}Al '2£9}%. 

e. □ %7-lE-l 0J'i'i%-"}%~Jl g. □ □ □ □ 
f. □ %'?:l. Y.j S;,l -c/~~ ~/~ .JJl 9111\"- '-= cl&!-1¥-%1e!l E-l/1..Jl 7'-Y.j □ □ □ □ ~1-c ¾ol 7} o}\3. 
g. □ -§-;;zJ 7} Ti'- :>:cJ ell 5'.. ~ ,s}◊:J ;;zl 7.l '2£~%.(-rr~ 11.4 (b)). □ □ □ □ h. □ -§-;;z]7}A4A} 0 lz:c (29.7cm x 21cm)7} 0 }'B. 

□ □ □ □ 
i. □ ~l.s:. 0 l~ 0 l n-:>:aoJl uJ~J;;zJ ~W. 

□ □ □ ("-J-1i±: 2cm; 41i±: 2.5cm; -9--1i±: 2cm; <'>}1i:r: 2cm). 

□ 
,1,-j*~~7}-§-A]91 .J..J1i:!-.2..£1\"-E7 l.5cm 0 l1..Jl914~T<>=l 0 l 

□ □ □ j. 0 }1d *oJl 1] _;,:Rs:l 67 S;,l g. 

k. □ ,1,-,*~~Qj fE-;;z}4'-7} 12,:;z}~ 3::2tW-. □ □ □ □ 
I. □ 

~.-111-"-J, ~J"'i'-QJ lfl.'fl ~ .B_~,1,7.9,J %A]oj] 0 }4Bl 0 }5:-;;z}s'.. 'gE~~~ * 
□ □ □ oJ;zl '2£~g-

m. □ %~~~~%~91%1i±EE~~1i191¾~~.'fl~~~'r£g_ □ □ □ □ 
n. □ %~~~~◊:j~~~~~◊:j~.9,J3~~~i.%~ □ □ □ 
0. □ ¥-'{i 0 l E:j-7-}EE-c '{}:l:ll!rJ;;zl ?J-~g. 

□ □ □ □ 
p. □ E};;z}oll Q] ~ 7cl-9--, ~ Qj .z}zj o] J.5¥-7}~ol o} 'B. 

□ □ □ 
q. □ 71 ;,:~/.} 8J- ¾ tjj-¥-;;z}913717} "i]s'.. 0.28cmu] ~~- □ □ □ □ 
r. □ 7 H~ Al Al '2£-c 67 'f-¾ .JJj.2..£ 7] ;,:R £1 Al ?at~%. □ □ □ □ 
s. □ z)- iL::!::.7} .1:i:. 'i! % .¥:. w w. 

□ □ □ □ 
t. 0 -§-7-l oJl ~ 119!~71/"~ .zl-{l-'fl/4.:s=.. ~ ~;,:-JJ 1} 'V. %. 

□ □ □ □ u. □ -§-7-l oJl .J'1--"}~ ~~ 0 1 'V. %. 
□ □ □ □ 2.0 1i'l-~,,,__c·Ht· ~~l~ -$Jt,}O:j ~Jl.~ AJ.5:-77}7.](Tt3111 ~ 26.3(b)(ii)). 

7] E.}A}"5J-(~J1.-q} 7c)-9,-): 

A7 ~PCT/RO/106 (.lf~ B2) (200Tl;'i 4-%J.) 



.kj~ PCT/R0/106 -1\'-~ Cl 
1

-;::-::s,l~~ 18~ 
PCT/KR2011/007792 

1. □ n-~ ~ -;::-::s,l-t?-1H ~ -'t-1 i>}°i ~il. ~ 7.J .."r..77}7-.l (tr~ 11 ~ 26.3(a)(i)) r ~w:l 1!~: 

.5:.~01 ::Z.i:!il~ %Al: 
a. □ z-J {J ~A]l½ i>1 %3"}7.l ~%. 
b. □ -§-7.]oJl 2r¾ EE~ ~o, ~ * 01 'V-714, ~o, ~ * 01 91 g 
C. □ -§-7.191 OJ1?1g_ -"}%~% 
d. □ %'?'!"'J 91~/;::;::~/-"fl"1J91/-'f-.:1=..c1¾/J¥-%'2.J91JLJ1-'i'-"'J 91~%0]7}0}1,=l. 
e. D 5:.1?1 °1 ~A 91 -§-7.l oJl ~,,_as] 7-] ~9}%. 
t: □ -§-7<-]7}if7:Ji:J1s.. ~"6"} 0 ~7.]7.l ~9l;';(it:&l ll.4(b)). 
g. D -§-7<-]7}A4-"} 0]2:(29.7cmx 21cm)7} 0 }\J. 
h. D ~]~o~l!ljo] if7:JoJl uj:5;]7.] *W 

(%U: 2.5cm; 3'tU: 2.5cm; --9--U: 1.5cm; <>}U: 1cm). 

i. D -"H'r1i1~7}%7.].Q.] ,,,..J-U.9...s..-'f-Ei 1.5cm 0 lLJ1913'}~-'i'-~ 0 1 °}\::!*oJl 7];sf£l°7 91;';. 

j. □ l-7-¥f-1i1~.9.j {E-7.}y7} 12;:z}½ ~5l.}%. 

k. □ -§-7..l 91 -"}% tr '7"- 91 ~ 1?1 EE~ -"}%~ 1?1.9.] E1l ¥-c-l ½ .li-'-l w. 
L □ %7..JoJl o}c.J-1:l]o}x;:z}.£- ~~1i1~½ ~017.J ~S1g cojJ: 113, 2/3, 3/3). 
m. □ -§-7..l 1i1~7} -§-;:zl .9.j ,>..Ju EE~ 15} u 91 ¾ 0J-oJl ~ 7-l i,}7.l ~ g. 
n. D -§-7.l 1i1~7} ~ ll.!JoJl ~ ;,_]W(~ 1l.!J91 3.7]~ ~ h. %~ 
0 - □ %7.JoJl ~7cl19!~111~.!lzl-,;t'1l15l.}s=..~~A]J1} 91%. 
p. □ -§-7.] oJl ~A}~ ~-?ij 01 :U g . 

.5:. ~ (ital 11.13): 

a. D ~ {l ~;s1] ~ i>1 %t;}7.] ~ g. 
b. □ ~3il:1Jl.~ {E-~% 7] ::sBw. 
C. □ 1i1Qjtf ~-'f-, 0,::;'-7}5=.'?191 z-l.% {l1)%. 

d. □ 1-11-=r-"'a ~~ ~"11.2....s~"'a.£17.l ~91%-;z-J.2 ¥7JJl7}n-~i,};:zJ ~.:u.z-J.tg"6"}7-J ~g-
e. D ~U'?1 °1 %1:l}.s.71] Jf..l-.]S]7<-l ~9} g. 
f. □ ~~~Ali5}~ ~--9-1l7Jl ~~S-]7.l *W-
g. D ~3:j 0 1 5:..~ .9....s Jf.-'-l s] ;q ~9}%. 
h. □ zl.-7.§."6"}7<-l ~.::il tgli."6"}7.l ~-&x;:z},{E-7.}~ ~½z-1°1 91%. 
i. □ ::sBS:..%-'i'-½-"H·"6"}7'-]~J1..:::12z-J.ol91;;. 
j. □ 5:.7} ~3il:1Jl.t;}7Jl q;:: Bl1r.s JI.l-.f!t! ¥--lf:- 0 1 ~%. 
k. 0 J.7]s..0.32cmul~~ x;:z} ~ ~7.}7} ~g-
1. □ 41s':l~;:z} ~ i:1-til-?il ~ .:::1-c-]~ ~:;,,}~ -'f-~"6"}7.l ~~ ~7.}7} ~ %. 
m. □ 2°VJ-.9.l %.7..loJl .:::1aj~s=..~~ 0 l ~-'f-~g_ "']~t,}7..l ~.:i1~~1R.9.l s=..~%7"-"'J£~ 

~PlsJ;:zl ~%. 
n. D %1:l}.s.711 Bfl~S].7..l ?l.Jl t:§~t,}7Jl -lf:--c-]S:]7.] ~-2- 5:.7} 91%. 
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PATENT COOPERATION TREATY PCT/KR2011/007792 

ADVANCE E-MAIL 

PCT 
NOTIFICATION OF RECEIPT OF 

RECORD COPY 

(PCT Rule 24.2(a)) 

Date of mailing (day/month/year) 

04 November 2011 (04.11.2011) 

Applicant's or agent's file reference 

OPF1964PCT 

From the INTERNATIONAL BUREAU 

To: 

EZ INTERNATIONAL PATENT & TRADEMARK 
LAW OFFICE 
Suite 302~303, KCC Welltz Valley 
470-8 Gasan-dong, Geumcheon-gu 
Seoul 153-803 
REPUBLIQUE DE GOREE 

IMPORTANT NOTIFICATION 

International application No. 

PCT/KR2011/007792 

The applicant is hereby notified that the International Bureau has received the record copy of the international application as detailed 
below. 

Name(s) of the applicant(s) and State(s) for which they are applicants: 

KT CORPORATION (for all designated States except US) 
YOON, Byung Wan et al (for US) 

International filing date: 

Priority date(s) claimed: 

Date of receipt of the record copy by the International Bureau: 

List of designated Offices: 

19 October 2011 (19.10.2011) 

03 June 2011 (03.06.2011) 

01 November 2011 (01.11.2011) 

AP: BW, GH, GM, KE, LR LS, MW, MZ, NA, RW, SD, SL, SZ, TZ, UG, ZM, ZW 
EA: AM, AZ, BY, KG, KZ, MD, RU, TJ, TM 
EP: AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR HR HU, IE, IS, IT, LT, LU, LV, MC, MK, MT, 

NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, TR 

~~~~~~~~~m~~~~~~ro 
National: AE, AG, AL, AM, AO, AT, AU, AZ, BA, BB, BG, BH, BR BW, BY, BZ, CA CH, CL, CN, CO, CR, CU, 

CZ, DE, DK, OM, DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS, JP, KE, 
KG, KM, KN, KP, KZ, LA, LC, LK, LR LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW, MX, MY, MZ, NA, 
NG, NI, NO, NZ, OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, 
TJ, TM, TN, TR TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW 

ATTENTION: The applicant should carefully check the data appearing in this Notification. In case of any discrepancy between these 
data and the indications in the international application, the applicant should immediately infonn the International Bureau. In 
addition, the applicant's attention is drawn to: 

- time limits for entry into the national phase (see www.wipo.int/pct/cn/tcxts/time_limits.htm1and PCT Applicant's Guide, National 
Phase, especially Chapters 3 and 4) 
- requirements regarding priority documents (if applicable) (see PCT Applicant's Guide, International Phase, paragraph 5.070) 

A copy of this notification is being sent to the receiving Office and to the International Searching Authority. 

The International Bureau of VvIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 

Facsimile No. +41 22 338 70 90 

Form PCT/IB/301 (July 2010) 

Authorized officer 

Sunder Jutaporn 
e-mail pt01.pct@wipo.int 
Telephone No. +41 22 338 74 01 

1/f6H2GEASVN7W60 



PATENT COOPERATION 'IREATY PCT/KR20111007792 

ADVANCE E-MAIL 

PCT 
NOTIFICATION CONCERNING SUBMISSION, 

OBTENTION OR TRANSMITTAL 
OF PRIORITY DOCUMENT 

(PCT Administrative Instructions, Section 411) 

Date of mailing (day/month/year) 
09 November 2011 (09.11.2011) 

Applicant's or agents file reference 

OPF1964PCT 

International application No. 

PCT/KR20111007792 

International publication date (day/month/year) 

Not yet published 

Applicant 

From the INTERNATIONAL BUREAU 

To: 

EZ INTERNATIONAL PATENT & TRADEMARK 
LAW OFFICE 
Suite 302-303, KCC Welltz Valley 
470-8 Gasan-dong, Geumcheon-gu 
Seoul 153-803 
REPUBLIQUE DE COREE 

IMPORTANT NOTIFICATION 

International filing date ( day/month/year) 

19 October 2011 (19.10.2011) 

Priority date (day/month/year) 
03 June 2011 (03.06.2011) 

KT CORPORATION et al 

The applicant is hereby notified of the date of receipt (or of obtaining by the International Bureau) of the priority document(s) relating 
to all earlier application(s) whose priority is claimed. Unless otherwise indicated by the letters "NR", in the right-hand column or by an 
asterisk appearing next to the date of receipt, the priority document concerned was submitted or transmitted to or obtained by the 
International Bureau in compliance with Rule 17.l(a), (b) or (b-bis). This Form replaces any previously issued notification 
concerning submission, transmittal or obtaining of priority documents. 

Priority date Priority application No. Country or regional Office 
or PCT receiving Office 

Date of receipt 
Qf prioritv document 

03 June 2011 (03.06.2011} 10-2011-0054124 KR 01 November 2011 (01.11.2011) 

The letters "NR" denote a priority document which, on the date of mailing of this Form, had not yet been received or obtained by the 
International Bureau in compliance with Rule 17.l(a), (b) or (b-bis). Where the applicant has failed to either submit, request to prepare 
and transmit or obtain and transmit, or to request the International Bureau to obtain the priority document within the applicable time 
limit under that Rule, the attention of the applicant is directed to Rule 17.l(c) which provides that no designated Office may disregard 
the priority claim concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority 
document within a time limit which is reasonable under the circumstances. · 

An asterisk"*" next to a date of receipt, denotes a priority document submitted or transmitted to or obtained by the International Bureau 
but not in compliance with Rule 17.l(a), (b) or (b-bis) (the priority document was received after the time limit prescribed in Rule 
17.l(a); the request to prepare and transmit the priority document was submitted to the receiving Office after the applicable time limit 
under Rule 17.l(b) or the request to the receiving Office or the International Bureau to obtain the priority document was made after the 
applicable time limit under Rule 17.l(b-bis)). Even though the priority document was not furnished in compliance with Rule 17.l(a), (b) 
or (b-bis), the International Bureau will nevertheless transmit a copy of the document to the designated Offices, for their consideration. 
In case such a copy is not accepted by the designated Office as the priority document, Rule 17.l(c) provides that no designated Office 
may disregard the priority claim concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the 
priority document within a time limit which is reasonable under the circumstances. 

The International Bureau of WIPO 
34, chemin des Colombettes 

1211 Geneva 20, Switzerland 

Facsimile No. +41 22 338 70 90 

Form PCT/IB/304 (July 2010) 

Authorized officer 

Philippe Becamel 
e-mail ptOL pct@wipo.int 
Telephone No. +41 22 338 74 01 

l/CN2M33XRXWVPD0 



PATENT COOPERATION TREATY PCT/KR2011/007792 

ADVANCE E-MAIL 

PCT 
NOTIFICATION OF THE RECORDING 

OF A CHANGE 

(PCT Rule 92bis.l and 
Administrative Instructions, Section 422) 

Date of mailing (day/month/year) 

11 November 2013 (11.11.2013) 

i\pplicant's or agent's file reference 

OPF1964PCT 

International application No. 

PCT/KR2011/007792 

1. The follov,ing indications appeared on record concerning: 

~ the applicant ~ the inventor 

Name and Address 

YOON, Joo Young 
#7-801, Doksan Hanshin Apt. 
Doksan-dong, Geumcheon-gu 
Seoul 153-753 
Republic of Korea 

From the INTERNATIONAL BUREAU 

To: 

EZ INTERNATIONAL PATENT & TRADEMARK 
LAW OFFICE 
Suite 302~303, KCC Welltz Valley 
470-8 Gasan-dong, Geumcheon-gu 
Seoul 153-803 
REPUBLIQUE DE GOREE 

IMPORTANT NOTIFICATION 

International filing date (day/month/year) 

19 October 2011 (19.10.2011) 

D the agent D the common representative 

State of Nationality State of Residence 

KR KR 

Telephone No. 

Facsimile No. 

E-mail address 

2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 

D the person D thename ~ the address □ the nationality □ the residence 

Name and Address 

YOON, Joo Young 
#505-101, Unam Apt. 
Sin bong-dong 
Suji-gu 
Yongin-si 
Gyeonggi-do 448-935 
Republic of Korea 

3. 

4. 

Further observations, if necessary: 

A copy of this notification has been sent to: 

~ 
□ 
□ 

the receiving Office 
the International Searching Authority 
the Authority(ies) specified for supplementary search 

The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 

Facsimile No. +41 22 338 70 90 

Form PCT/IB/306 (January 2009) 

State of Nationality State of Residence 

KR KR 
Telephone No. 

Facsimile No .. 

E-mail address 
D Notifications by e-mail authorized 

□ the International Preliminary Examining Authority 

~ the designated Offices concerned 

□ the elected Offices concerned 

□ other: 

Authorized officer 

Lee Sun Hwa 
e-mail ptOl.pct@wipo.int 
Telephone No. +41 22 338 74 01 

l/H94EH976UM9VK0 



PATENT COOPERATION TREATY WO 2012/165724 
PCT /KR2011/007792 

~ ADVANCE E-MAIL 

PCT 
FIRST NOTICE INFORMING THE APPLICANT OF 

THE COMMUNICATION OF THE INTERNATIONAL 
APPLICATION (TO DESIGNATED OFFICES WHICH 

DO NOT APPLY THE 30 MONTH TIME LIMIT 
UNDER ARTICLE 22(1)) 

(PCT Rule 47.l(c)) 

Date of mailing (day/month/year) 

03 January 2013 (03.01.2013) 

Applicant's or agent's file reference 
OPF1964PCT 

From the INTERNATIONAL BUREAU 

To: 

EZ INTERNATIONAL PATENT & TRADEMARK LAW 
OFFICE 
Suite 302-303, KCC Welltz Valley 
4 70-8 Gasan-dong, Geumcheon-gu 
Seoul 153-803 
REPUBLIQUE DE COREE 

IMPORTANT NOTICE 

International application No. International filing date (day/month/year) Priority date (day/month/year) 

PCT/KR2011/007792 19 October 2011 (19.10.2011) 03 June 2011 (03.06.2011) 

Applicant 
KT CORPORATION et al 

1. ATTENTION: For any designated Office(s), for which the time limit under Article 22(1), as in force from 1 April 2002 (30 months 
from the priority date), does apply, please see Form PCT/IB/308(Second and Supplementary Notice) (to be issued promptly after the 
expiration of 28 months from the priority date). 

2. Notice is hereby given that the following designated Office(s), for which the time limit under Article 22(1), as in force from 1 April 
2002, does not apply, has/have requested that the communication of the international application, as provided for in Article 20, be 
effected under Rule 93bis.l. The International Bureau has effected that communication on the date indicated below: 
06 December 2012 (06.12.2012) 

None 

In accordance with Rule 47.l(c-bis)(i), those Offices will accept the present notice as conclusive evidence that the communication of 
the international application has duly taken place on the date of mailing indicated above and no copy of the international application 
is required to be furnished by the applicant to the designated Office(s). 

3. The following designated Offices, for which the time limit under Article 22(1), as in force from 1 April 2002, does not apply, have 
not requested, as at the time of mailing of the present notice, that the communication of the international application be effected 
under Rule 93bis.1 : 

LU, TZ, UG 

In accordance with Rule 47.l(c-bis)(ii), those Offices accept the present notice as conclusive evidence that the Contracting State for 
which that Office acts as a designated Office does not require the furnishing, under Article 22, by the applicant of a copy of the 
international application. 

4. TIME LIMITS for entry into the national phase 

For the designated Office(s) listed above, and unless a demand for international preliminary examination has been filed before the 
expiration of 19 months from the priority date (see Article 39(1)), the applicable time limit for entering the national phase v.,-m, 
subject to what is said in the following paragraph, be 20 MONTHS from the priority date. 

In practice, time limits other than the 20-month time limit will continue to apply, for various periods of time, in respect of certain 
of the designated Offices listed above. For regular updates on the applicable time limits (20 or 21 months, or other time limit), 
Office by Office, refer to the PCT Gazette, the PCT Newsletter and the PCT Applicant's Guide, Volume II, National Chapters, all 
available from WIPO's Internet site, at http://www.wipo.int/pct/en/index.html. 

It is the applicant's sole responsibility to monitor all these time limits. 

The International Bureau of WIPO 
34, chemin des Colombettes 

1211 Geneva 20, Switzerland 

Facsimile No. +41 22 338 82 70 

Form PCT/IB/308(First Notice) (January 2004) 

Authorized officer 

Philippe Becamel 

e-mail: pt01.pct@wipo.int 



~ 
PATENT COOPERATION TREATY WO 2012/165724 

PCT/KR20111007792 

ADVANCE E-MAIL 

PCT 
SECOND AND SUPPLEMENT ARY NOTICE 

INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 

APPLICATION (TO DESIGNATED OFFICES 
WHICH APPLY THE 30 MONTH TIME 

LIMIT UNDER ARTICLE 22(1)) 

(PCT Rule 47.l(c)) 

From the INTERNATIONAL BUREAU 

To: 

EZ INTERNATIONAL PATENT & TRADEMARK LAW 
OFFICE 
Suite 302-303, KCC Welltz Valley 
470-8 Gasan-dong, Geumcheon-gu 
Seoul 153-803 

Date of mailing (day/month/year) REPUBLIQUE DE COREE 
03 October 2013 (03.10.2013) 

Applicant's or agent's file reference 
OPF1964PCT IMPORTANT NOTICE 

International application No. International filing date (day/month/year) Priority date (day/month/year) 

PCT /KR20111007792 19 October 2011 (19.10.2011) 03 June 2011 (03.06.2011) 

Applicant 
KT CORPORATION et al 

1. ATTENTION: For any designated Office(s), for which the time limit under J\rticle 22(1), as in force from 1 April 2002 (30 months 
from the priority date), does not apply, please see Form PCT/IB/308(First Notice) issued previously. 

2. Notice is hereby given that the following designated Office(s), for which the time limit under Article 22(1), as in force from 1 April 
2002, does apply, has/have requested that the communication of the international application, as provided for in Article 20, be 
effected under Rule 93bis.l. The International Bureau has effected that communication on the date indicated below: 
06 December 2012 (06.12.2012) 

AZ, BY,CN,EP, HU, KG,KP,MD,MK, MZ, NA,NG, PG,RU,SY,TM, US 

In accordance wilh Rule 47.l(c-bis)(i), those Offices will accept the present notice as conclusive evidence that the communication of 
the international application has duly taken place on the date of mailing indicated above and no copy of the international application 
is required to be furnished by the applicant to the designated Office(s). 

3. The following designated Offices, for which the time limit under Article 22(1), as in force from 1 April 2002, does apply, have not 
requested, as at the time of mailing of the present notice, that the communication of the international application be effected under 
Rule 93bis.l : 

AE,AG,AL,AM,AO,AP,AT,AU, BA, BB, BG,BH, BR, BW,BZ, CA, CH, CL, CO,CR, CU,CZ, DE, DK, DM, DO, 
DZ, EA, EC, EE, EG, ES, Fl, GB, GD, GE, GH, GM, GT, HN, HR, ID, IL, IN, IS, JP, KE, KM, KN, KZ, LA, LC, LK, 
LR, LS, LT, LY, MA, ME, MG, MN, MW, MX, MY, NI, NO, NZ, OA, OM, PE, PH, PL, PT, QA, RO, RS, RW, SC, 
SD, SE, SG,SK,SL, SM,ST,SV, TH,TJ,TN,TR,TT, UA, UZ,VC, VN,ZA,ZM,ZW 

In accordance with Rule 47.l(c-bis)(ii), those Offices accept the present notice as conclusive evidence that the Contracting State for 
which that Office acts as a designated Office does not require the furnishing, under Article 22, by the applicant of a copy of the 
international application. 

4. TIME LIMITS for entry into the national phase 

For the designated or elected Office(s) listed above, the applicable time limit for entering the national phase will, subject to what is 
said in the following paragraph, be 30 MONTHS from the priority date. 

In practice, time limits other than the 30-month time limit will continue to apply, for various periods of time, in respect of certain 
of the designated or elected Office(s) listed above. For regular updates on the applicable time limits (30 or 31 months, or other 
time limit), Office by Office, refer to the PCT Gazette, the PCT Newsletter and the PCT Applicant's Guide, Volume II, National 
Chapters, all available from WIPO' s Internet site, at http:ih~vw.wipo.int/pct/en/index.htrnl. 

It is the applicant's sole responsibility to monitor all these time limits. 

The International Bureau of WIPO 
34, chemin des Co]ombettes 

1211 Geneva 20, Switzerland 

Facsimile No. +41 22 338 82 70 

Form PCT/IB/308(Second and Supplementary Notice) (January 2004) 

Authorized officer 

e-mail: pt01.pct@wipo.int 

Kihwan Moon 



PATENT COOPERATION 'IREATY 

ADVANCE E-MAIL 

PCT 
NOTIFICATION CONCERNING 

AVAILABILITY OF THE PUBLICATION 
OF THE INTERNATIONAL APPLICATION 

From the INTERNATIONAL BUREAU 

To: 

WO 2012/165724 
PCT/KR2011/007792 

EZ INTERNATIONAL PATENT & TRADEMARK LAW 
OFFICE 

Date of mailing (day/month/year) 

06 December 2012 (06.12.2012) 

Applicant's or agent's file reference 

OPF1964PCT 

Suite 302-303, KCC Welltz Valley 
470-8 Gasan-dong, Geumcheon-gu 
Seoul 153-803 
REPUBLIQUE DE COREE 

IMPORTANT NOTICE 

International application No. International filing date (day/month/year) Priority date (day/month/year) 

PCT/KR2011/007792 19 October 2011 (19.10.2011) 03 June 2011 (03.06.2011) 

Applicant 
KT CORPORATION et al 

The applicant is hereby notified that the International Bureau: 

igi 

□ 

has published the above-indicated international application on 06 December 2012 (06.12.2012) under 
No. WO 2012/165724 

has republished the above-indicated international application on under 
No. WO 
For an explanation as to the reason for this republication of the international application, reference is made to INID codes 
(15), (48) or (88) (as the case may be) on the front page of the published international application. 

A copy of the international application is available for viewing and downloading on WIPO's website at the following address: 
www·.wipo.int/pctdb (in the appropriate field of the structured search, enter the PCT or WO number). 

The applicant may also obtain a paper copy of the published international application from the International Bureau by sending an e-mail 
to patentscope@wipo.int or by submitting a wrilten request to the contact details provided below. 

The International Bureau of WIPO 
34, chemin des Colombettes 

1211 Geneva 20, Switzerland 

Facsimile No. +41 22 338 82 70 

Fonn PCT/IB/311 (January 2009) 

Authorized officer 

Philippe Became! 

e-mail: ptOl.pct@wipo.int 
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(57) Abstract: A wireless access point and a method and a 
device for controlling the wireless access point are provided. 
The device for controlling a wireless access point comprises: 
a grouping unit which groups wireless access points which 
use the same channel, by using channel use information re­
ceived from said wireless access points; a map generating 
m1it which computes each received signal strength value of 
said grouped wireless access points and each output strength 
value of said grouped wireless access points; an extracting 
m1it which extracts a wireless access point having the 
highest received signal strength value among said grouped 
wireless access points, if interference occurs between said 
grouped wireless access points; and an optimal output 
strength value-computing m1it which computes a corrected 
output strength value by using the received signal strength 
value of said extracted wireless access point, a threshold 
value of predetennined received signal strength, and a cur­
rently used output strength value between said grouped wire­
less access points. 
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~ All A ± ';'_} E All 0, 7-J~l 7} AJ7l {}~ g_ ~~Al 57171 -'f-1 ~ __!:;I_Ac3 -'8_ ½~ A-1171 ~} g_ 
{1-½i>} .31, AJ7l __!:;I_Ac3 -'B_ ½ ~ A-117} ~ g_ AJ7l J ¾3§ -'8. 1¥-~ ~ All A x.. ';'_} E 5--

~ %"5} ~ U~l ~ (e) AJ7l i¾3§-'8. 1¥-~ ~ A-1l J- ± '?__l E 7} AJ7l __!:;l_Ac3 -'8_ ½~ 
A-1171 ~ g_ 7 r~- --2.. 5-- ~ AR 9i ½ ~ A-11 7 l ~* g_ ~ ,Aa i,-} ~ u ~1 ~ ± w ~ct. 

[31] AJ 7 l ~ 3i g_ ~ Ad i,-} 7 l -'f-1 ~ T :x1l 3i ';'_} A p,J-~ 2. ~ -¥- -'8. .5=.. 1?! J1} w ~l AJ Al] i,-} jjl 
.q-~-'8. {]_ Al ~l ~ g_ %~ i,-} 1?! 1=§ ~I>R ~ ~ O l ct. 

[32] :ic7L-}~~1=§2. 0li,-}61lA7 7RA15:1~ {!Al~l~61l ~,Aa:5:1~ ~ 01 °}i-:]i::},A7s__ 

[33] 

ct~ ct 0J~ ~ q 5-- TAd ~ "T ~)--2.. 1=9, ~{!Al ~l ~ 2. ~ ~1=§ 9i 7R Al 7} 
~~ i,-} .5=.. ~ i,-} .31 ~ ~1=§ 0 l 4f i,-} ~ 71 ~ ~o 1=611 "'7 ~-7-J 9i Al~ g_ 7}~ A}61l jjl 
~ 1:§ 9i 1i3 ~ ~ ~ ~ i,-} jjl ~ ti ~ 7 l -'f-1 I>R All ~ 5:1 ~ ~ 0 l ct. 

~1tl ~ §..3!} 
[34] ~~~ ~ ~1=§ 9i 1¥-~ ~All~±';'_} E 9} i 1¥-~ ~ All A±';'_} E ~ All o, i,-}~ 

1::JJ-~ ~ 7-J ~ l 9i J1} ~l I>R ~ "TU ¾ i,-} Y-611 9i i,-} 1?!, A~ ~ ~ \3 ( Cell Planning) 9i 
JZ},Aa w O 1 ~ A-11 A ±';'_}En 9i nAJ g_ ~ ~~ w "'r ~Jct. 

[35] SI:.~, ~ ~ ~ A-11 ~ ± '?__l E Zl-9i Zl-AJ g_ ~ ~~i,-} ~ r-Jl ~iL:5:1 ~ Al Zl- g_ :@_ <2..rW 
"'r ~J--2..i::t:1, ~3i9i 1¥-{-i ~<-l ~7c3 g_ A-ll~W"'r ~Jct. 

[36] 

£ 1i1 ~ n B ~ 11 1t1 
[37] .5=.. 1 2. ~ ~1=§ 9i ~ {! Al ~l 611 u} ~ 1¥-~ ~ All A ± ';'_} E ~ All 0, i,-} ~ Al A ~i19i 

TAd g_ .5=..Al ~ .5=..1?! 01 ct. 
[38] .5=.. 2 ~ ~ ~1=§ 9i ~ {]_ Al ~l 611 u} ~ 1¥-~ ~ All A ± ';'_} E 9i TAd g_ .5=..Al ~ 

~ ~.5=._o]ct. 
[39] .5=.. 3 2. ~ ~1=§ 9i ~ ~Al ~l 611 u} ~ 1¥-~ ~ All A ± '?__l E ~l 0, 7-J~l 9i TAd g_ 

.5=..Al~ .5=..1?!0lct. 
[ 40] .5=.. 4 ~ .5=.. 5 ~ ~ ~1=§ 9i ~ {]_ Al ~l 611 u} ~ 1¥-~ ~ All A ± ';'_} E ~ ~l 0, i,-} ~ 

JZ},Aa g_ .:s:..A1 ~ 0 ~ .:s:.. 01 ct. 
[411 .:s:..62. ~~1=§9i ~ {!Al~l61l u}~ 1r-~ ~A-11/-.. _±__';'_}E ~10, 7-J~l61l"'1 AJAa~ 

7}AJ9i uJ g_ .5=..Al~ .5=..1?!0lct. 
[42] 

~1tl ~ ~Al~ ~~~Ell 
[43] 6 }~61lA7 ~ ~-¥-~ .5=..1?! g_ %~"5}°'i ~ ~1=§ o] 4fi,-}~ 71~ ~ 6 F61lA7 ~AJ9i 

Al~ g_ 7}~ A}7} %0li,-}jjl {!AlW "'r ~J.5=..~ ~ ~1=§9i {!Al ~l ~ AJA-lli,"l 
11. 1=§ i,-} .5=.. ~ ~ct. 

[ 44] J t.'-7 Lt ~ ~ 1=§ 2. °'i t.'-7 7} Al AJ O l ~ ~ q 5-- T ~ ~ "'r ~J--2.. i::t:l °'i 7 l 611,7,-i 
11. 1=§ i,-} ~ {I Al ~l 611 ~ :Xc3 5:1 Al ~ ~ ct. 

[ 45] i ~ .3l £ 1?1611 "'1 ~ ~1=§ g_ 1=§ ~i,-} lll 11. 1:§ i,-} 71 -'f-1 I>R "'1 11. 1=§ J1} ~ ~l W ~ -¥-~ 2. 
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/\~ Et i>} 9J, -2.. D=1 , l=§ J-7l A1 ~ :x1l ~ ~ i>} 61 fr A}~ -¥-~ ell ~ -oR A7 ';:: % A}~ .£ ~ 
-¥--2..~ ~<;jq_ 

[46] %.3:Ls.., l=§l-1lA1 ~:x1lOlP-1, 67t!1 -¥-~ 0 1 q~ -¥-~SI} '<?=f~'s=l67 5'.Jq.32 w ~' 
0 11;:: '~ ~ -~ -2..s.. '?i ~' s=l 67 S'.J ';:: ~-9-¥ 0 } 11 ct, i ¾Zl-Oll 9- ~ TAj Jl.~ ~ 

A} 0 l ell T .32 'Zl-~ 3i -2.. s.. '?i ~ 's=l 67 S'.J ';:: ~ -9-5:_ _¥_ w ~ q. 

[47] EE~ 67t!1 -¥-~ 0 1 67TB TAj Jl.~~ '±W'~q.32 w ~' 0 11;:: ~~i>l ~~s=l';:: 
7l.AR7} ~';:: ~ 9-~ T.Aj Jl.~~ A1l.s>li>}';:: ~ 0 1 °}yc} 9-~ T.Aj Jl.~~ C7 

± Ww + '.U 1;:: ~ g ~ u1 ~L!-. 
[ 48] 0 l i>}, ~ -¥--'8. :Y-.Aj .£ EE';:: .z1 '2-J O ~ .£ ~ % .32 i>} 0 t ~ ~l=§ ~ {! Al ~ ~ ~ 

T :x1l 3i <;>I ~ % g ~ l=§ i>} _1r_ ~ ~ q. 
[ 49] .£ 1 2.. ~ ~l=§ ~ ~ {I Al ~l ell rr} ~ -1¥-~ ~ J--11 A ± <;>l E ~ All 67 i>} ';:: Al/- ~i1 ~ 

T.Aj g .£Al~ .£~ 0 14. 
[50] ~ ~l=§ ~ ~ {I Al ~l ell rr} ~ -1¥-~ ~ J--11 /- _¥_ <;>} E ~ All 67 i>} ';:: Al~ ~i1 ,<?_ c:i-+~ 

-1¥-~ ~ ;.-11 A ± <;>1 E c 100) ~ -1¥-~ ~ "'-11 A ± <;>1 E ~167 7-J ..zl c200) ~ ± w~ c:i-. 
[51] 4 TAj Jl.~ ~ ~ l=§ i>}~, -1¥-~ ~ J--11 A ± <;>l E (Access Point; 0 1 i>}, APct 

~W)c100)1;:: -1¥-~ i.,lE..<fl.=I ~~Oll e.ARi>}1;:: -1¥-~ i.1lE..<f-L=1. B~7l0ll~l -1¥-~ 
_:§c_ Al .Q_ 0 1 z,} 3::o. Al Al ;; ..s ? a z,} .-1_ 

0 ~ 2. II "1.......:.. 0 ~ ~__x_ -2. ~ I "1.......:.. '-T-

[52] EE~, AP(lO0) ';:: -1¥-~ Lil E ..<fi-=1 7-J..zl ~ ell ~l tJl ~ _u i'il ~ ~ r:-11 °1 E7 _u i'il ~ g 
~¾~L!-. 

[53] EE~,AP(lO0)';:: ¾-<-1 -<-1-2..~ ~-oR -1¥-~ i.-llE..<fi-=17-J..zl~Oll~l ~,Aa~ AitJ]A~ 

All~i.}61 -1¥-~ t..:ilE..<fi-=17-J.zl ~ 0 1 /-J-2.. ~-<-Iw + S'.J.£~ w + S'.JL!-. 
[54] .£ 1 Cl]';:: 0 1t~1 ~ AP(100)7} 9-"'r e;,:R i>}u:1, 4 AP(lO0) ';:: -1¥-~ ~-<'} g_ ~ ~ 

:xR ~ g l-}%~4. 
[55] 0 1 ~' %~ ~ :xR ~ g A}¾i>}';:: AP(l00)Zl-Oll Zl-.AJ 0 1 ~/\~ i>}~, -1¥-~ ~ l-7] A 

_¥._<;>}E All67 7-J..zl(200)7}%~~ :xR~g A}¾i>}';:: AP(lO0)~~ ½~ J-1171 ~1-g 

%Al ell All 67 w + ~J c:i-. 
[56] 0 l ~ ~ -oR AP(lO0) ';:: ~-<-1 g ~ ~ :xR ~ g ~ ,Aa i>} .32, u1 '2-j ,Aa -of~l 1i3 ~ ~ ell 

e;,:Ri.}1;:: -?~~ AP~( 0 li>}, '-?~ AP'4 ~W)g ~~~c:i-. 
[57] 0 1 q-, AP(lO0) ';:: ~ ~ -'8. '? ~ APC>l] ~ ~ ,Aa .!;!_ ~ A}-<'l(lO0)Oll ~ ~ ,Aa .!;!_, ~' 

A}¾i>} ';:: :xR ~' y-<'} <l-2.. J-1171 (Received Signal Strength Indicator, 0 l i>} 'RSSI' 4 

~ W) ~l ~ ½~ J-1171 :ilJ g -1¥-~ ~ !-7] A _¥_ <;>} E All 67 7-J..zl (200)£ ~ %~9--

[ 5 s 1 ° 1 ..:q:, AP( 100) 1;:: u 1 r-J ,Aa -of~l A 1 n n ~ -2..s.., % ~ ~ :xR ~ g At¾ i>} 1;:: 2r ~ 
AP-2}~ zt-.AJ ~1 °i-1f- ~ JH-18-~9-. 

[59] Jtl-18- ~SI}, AP(lO0) Zl-Oll Zl-.AJ 0 l ~/\~-'8. ?>i-2..s.. Jtl-18-s=l~, AP(lO0)';:: 0 1 ~ 
~'2-j ';:: till Al Al~ -1¥-~ ~ J-11 A _¥_ <;>} E .All 67 7-J..zl (200)£ ~ ¾~L!-. 

[60] 0 1 q-, AP(lO0) ';:: -1¥-~ ~ J--11 ,A.. _¥_ <;>} E All 67 7-J..zl (200)s..-1f-E7 '? ~ AP9}~ 

Zl-.AJ g £1~:&w+ ~J';:: £13i~ ½~ J-1171 ~l( 0 li>}, '.!;!_Ac3-'8_ ½~ J-1171 ~l' 014 

~ W) g +<-I ~L!-. 
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[611 °1..:q:,AP(100)-:= ..s!_Aa-'8. ½~ A1l7l ~1g_ 71¾--2..S-. ~AR~½~ A1l7l ~1g_ 
2:E ,Aa ~ 4. 

[62] .5:.. lSit {£ 0 1 %~~ ~B ¥1 g_ AH}t.}-:= AP(l00)7} tj-y ~ARt.}-:-= ~-9--, %~~ 
~B¥l_g_ A}¾t.}-:= zt AP(lO0)~ 2. --1¥-~ ~A-1lA .::'t_~E ;;z-110, AJ~l(200)S-.1f-E7 
..!L,Aa -'8. ½~ A1l 7l ~1 g_ %Al ail y~ ~1+. 

[63] 0 1..:q:,%~~~B¥Ig_ 1-.t¾t.t-:= ztAP(100)~2. ..s!_Aa-'8.½~ A-1171 ~g_ 71¾--2..S-. 
~AB~ ½~ A1l 7l ~1 g_ 2:E,Aa ~ y ~J 1+. 

[64] u:}i:}Ai, ~B Afj_- ~Oil,%~~ ;;tB¥1 g_ A}¾t.}-:= AP(lO0) {}~ Z]_-AJ g_ 
z.l A 7'cl '8"1- /-- o l ,l_ 
~:_,__-""12 T N,'-T. 

[65] ~3t!, --1¥-~ ~ All A .::'t. ~ E ~l 0, AJ~l (0 1 i>}, 'AP A-ll 0, AJ::;,;l 'ct~ W)(200)-:= 

AP(10o)s_.1f-E1 AP(100)0il ~~ Aa..!L ~ 2r~ APeil ~~ ,Aa..!L~ y--8~1+. 
[66] 0 1.q-, AP All 0, AJ~l (200)-:-::= %~ ~ ~R ¥1 g_ A}¾t.}-:= AP~.£ -=r¾~ g_ 

y<5~ ~4. 
[67] 0 1.q-, AP All 0, AJ~l (200)-:-::= -=r¾~ -'8. AP(lO0)Zl-~ RSSI ~ ~ zt AP(lO0)~ 

½~ All7l ~g_ 0 l%i>}°i 7}-Y--J~ uJ(map)g_ /.JF--a~4. 
[68] 0 l.q-,APA1l°1 AJ~l(200)-:= AP(lO0)S-.1f-E7 %~~~B¥l_g_ A}¾t.}-:= APZl-Oil 

Z}AJ 0l ~/.~9:jg g_ ~~-:= uJlAl;;q ~ y--8~4, 
[ 69] 0 l .q-, AP All 0, AJ ~ l (200) -:= A~ _Aj -'8. 7 P--J ~ uJ g_ 7 L~-S-. ..!L ,Aa -'8. ½ ~ A-11 7 l ik g_ 

A} 5-c. <5} ,l_ 
L:.2 LC. '-T-

[701 °1..:q:, AP All◊, AJ~1 (200)-:-::= ..!L,Aa -'8. ½~ All 71 ~1 g_ %~ ~ ~R ¥I g_ At¾t.t-:= 
tj-y~ AP(lO0)S-. ~%~1:t. 

[711 °1..:q:, AP A11◊, AJ~l(2oo)s_.1f-E1 ..!L,Aa-'8. ½~ A-1171 ~1g_ y--8~ qy~ 
AP(%~~ ~R¥I g_ At¾)-:=, ..!L,Aa-'8. ½~ A-1171 itkg_ 71¾--2..S-. ~AR~½~ A1l7l 
~* g_ %Al ail ::3::7:a ~ y ~J 1+. 

[721 s.. 2-:-::= ~ ~~ ~ ~ {! Al oi1 ail II}~ AP(100)~ -=r-_,,__a g_ s..Al ~ ~ ~ s.. 0 11+. 
[73] ~~~~~{!Al oil ail II}~ AP(100)-:= ~R¥I ~;,:a-¥-<110), 7:J..!;!_ ~¾-¥-020), 

{}½-¥-(Bo), nAJ ~A~ 3tl-1rr-¥-(14o) ~ ½~ A-1171 ::3::7:a -¥-(150) ~ .:r.. w~1+. 
[74] zt T_Aa __8_~~ ~~i>}~, ~R¥1 ~,Aa-¥-(110)-:-::= ~--8 g_ i.}71 ~~ ~R¥1 g_ 

~,Aa~1+. 
[75] ~3t!, ,Aa ..!L ~ %1f-(120)-:= ~B ¥1 ~ ,Aa 1f-(110)0il Ai ~ ,Aa -'8. ~R ¥1 g_ ~i>}°i u1 ~ 

,Aa -of~l 1i3 ~ ~ ail ~ AR t.t-:= 2r ~ AP~ ~ ~ ~ 1+. 
[76] 0 1..:q:, ,Aa..!L ~¾-¥-020)-:-::= ~~-'8. 2r~ APeil ~~ ,Aa..!L ~ AP(100)0il ~~ 

,Aa..!L~ AP All◊, AJ~1(2oo)S-. ~¾~4. 
[77] °i7leilAi, ~~-'8. 2r~ APeil ~~ ,Aa..!LstAP(100)0il ~~ ,Aa..!L-:= ~AR At¾ 

¾~ ~B ¥1, RSSI All7l ~ ~ ½~ A-1171 it!¾ t.}y- °F-J g_ .::'t. w~ y '.Ur}. 

[78] ~3B_,{l-½1f-(130)-:= --1¥-~ t-ilE!ri-=1 B_-~71( 0 lt.}, '--1¥-~ B_-~7l'4~W)7} 
AP(l00) ~ 4fs=l ~, u1 ~ ,Aa -of~l Al Z} {}~ --2..S-., AP(l00)-54 --1¥-~ B_-~71 {}~ 
ACK %y--8 {!~ '3!y ~ RSSI ~lg_ {1-½~4. 
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[79] % Jl.S-. WiFi~ ~ Ad /-J, 1¥-~ 1d: ~71 ~ t:11 ° l E7 .ll t!l ~ ~ % ~ li ~ 

ACK(~__2._) ~ AP(lO0)oJl ~ % W + ~ ~ t:11, <-1.-½-¥-(130) ~ 0 l ~ countc3"}~ ~fl~~ 

/-JEfl ~ _2__ 1--l E7 ~ WY 5:1 ct. 

[80] x~,{}½1f-(130)~ u1t-1 Aai>f~l AlZ}Z}Z'j--2..S-.AP(lO0)oJl r:R~1¥-~ 1d_-~7l~ 

~4f ~-¥-~ ~~~ct. 

[81] ~~ ~JI} 1¥-~ 1d_-~7l~ ~4f 0 l iil~ ~-9--, {}½-¥-(130)~ Aali!. 

~ %1f-(120)6Jl 711 zt-~ AP~ ~ ~ g_ 2--~a W "T" 5:1 ct. 

[82] ~{!, Z]_-AJ ~/,~ ~U-¥-(140) ~ {}½1f-(130)6Jl Ai <-1-½-'8. AP(IO0)S>t 1¥-~ U ~71 

Zr~ ACK %"T"~ {I~ -3!+ ~ RSSI iilg_ 0 1%c3"}~, AP(I00)9} zt-~ AP Zr~ 
Z]_-AJ ~?.~ ~ 1f- ~ ~16_-~ct. 

[83] c-, /-J?.1lc3"l ~J:§c3"}'i1, Z]_-AJ ~A~ ~U-¥-(140)~ u1t-1 Aai>f~l AlZ}g_ 71¾--2..£, 

~.AR~ RSSI( 0 lc3"}, 'RSSI_current'i::t ~~) iil- 0 1 °1~~ RSSI( 0 lc3"}, 'RSSI_past'i::t 

~~) ii{li!.ct ~Jl, ~.AR 1¥-~ 1d_-~7l9}~ ACK%+~ {I~ -3!+( 0 lc3"}, 

'data_fail_cnt_current'i::t ~ ~)7} 0 1 ~ 1¥-~ 1d_-~7l S>}~ ACK %"T"~ {I~ 

-3! y( 0 l c3"}, 'data_fail_cnt_past'c} ~ ~)li!.ct .3. 'i1, APZl-611 Zl-,,_J O l ~,i.~ ~ ~--2..S-. 

~uw+~ct. 
[84] 0 1 ufl, Zl-,,_J ~,i.~ ~U-¥-(140) ~ RSSI_pasHkJil- data_fail_cnt_currentoJl ul r-l 

,Aa i>R ~ u}~(margin) ~kg ~ % w + ~ ct. 

[85] ~ 71 oJP-i' /-J7l ~ u1 r-l ,Aa i>R ~ u}~ ~k ,'?_ 1¥-~ 1d: ~71 ~ %~ ~ --2..S-. ~ ~ RSSI 

al~ ~%g_ J1.c1~ ~ 0 lct. 

[86] 011 ~ ~ ~, RSSI_pastiil-611 ~ i.7 % RSSI ~ %-& g_ LfE}Lli ~ u}~ ~/~ 

RSSI_margin g_ llHTI Ai -~ % W + 5:1 ct. 

[87] x~, data_fail_cnt_currentoJl ~ data fail count~%-& g_ 4EtLli ~ u}~ ~k~ 

cnt_margin g_ i'fc3"}~ 3i % W + 5:1 ct. 

[88] ~JI}~--2..s_.,Z}AJ ~A~ ~U1f-(140)7}%~~~R~ ~s_.-=r¾3§-'8.APZl-oJl 

Z]_-AJ 0 1 ~A~~~ --2..S-. ~Uc3"} ~ ~ -9-- ~ Z}Efc3"l L} Et LB 'i1, 

[89] RSSI_past - RSSI_margin < RSSI_current and 

[90] data_fail_cnt_past < data_fail_cnt_current * cnt_margin 

[91] --2..S-. L}E}~ "T" ~ct. 

[92] 0 1~,Zl-AJ ~A~ ~U-¥-(140)~ APZl-611 Z]_-AJ 0 l ~/,~~~--2..S-.~U51'i1, 

Z]_-AJ 0 1 ~A~ 9l g g_ ~'2-1 ~ ujl,J,l 7-l ~ AP .A-ll ~ 7-J~l (200)£ ~%~ct. 

[93J ~:ia, ½~ ?-1171 ~,Aa-¥-(150)~ AP .All~ 7-J;:7;l<2oo)s_1f-E1 AP n~ n,,,_J g_ 

~ ~~c3"} 71 ~ ~ l;!_Aj -'8. ½~ ?-1171 ~lg_ +~ ~ct. 

[94] 0 1~, ½~ ?-1171 ~,Aa-¥-(150)~ l;!_Aa-'8. ½~ ?-1171 iilg_ 71¾--2..£ ~.AR½~ 

?-1171 ~, g_ ~Aa ~ct. 

[95] %:il.£, ~ ~~ AP(IO0)~ TAd oJl ~ ~ %-3} 2. %~ ~ ~R ~ g_ A}¾i>} ~ 

-=r¾3§-'8_ AP44oJlAi %AloJl yi>J~ + 5:lct. 

[96] -5.:.. 32. ~ ~J:§~ ~ {!Al 011611 II}~ AP .All~ 7-J;:7;1(200)~ TAd g_ -5.:..Al~ 
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.:s:.. ~ o l q. 
[97] ~ ~1:§~ ~ {!Al ~1611 u:}~ AP ;c-11°1 AJ?;l(200)~ i¾~-¥-(210), uJ 

/-JF,d-¥-(220), Zl-AJ ~/\~ ~"6 4-~-¥-(230), ~½-¥-(240), ~ .?tj ½~ l-7]71 ~J 

{}½-¥-(250), ½~ 3=:.Aa 2-~ -¥-(260) ~ :± w~i::i-. 
[98] Zr TAd iL~~ ~1:§i>}~, i¾~-¥-(210)~ AP(lO0)s..-¥-E1 '?~AP~ 

AP(lO0)~ 'ti .;;:B A}¾ ¾«l ~B ~' RSSI ~J ~ ½~ J-1171 ~l- 0 l 4-~ s:1 ~' Zr AP~ 

<tI.;;:B A}¾ ¾«l ~B~ .Aa__!:i_~ 0 l¾i>}°i, %~~ ~B~ g A}¾i>}~ AP~s.. 
-. ~»1 ..9- .>-- i,ll 151 rl. 
_,_ 1=1 o 2 T ci ci"'--'f. 

[99] ~:lB_, uJ /-~Ad-¥-(220)~ %~~~B~g A}-§-i>}~ i¾~.'8.AP( 0 li>},i¾~B 

AP4 ~W)Zl-~ RSSI ~Jilt i¾3§ .18. Zr AP~½~ J-1]71 i¾fg {}½~i:t. 

[100] 0 1.:q:, uJ /\~Ad-¥-(220)~ i¾3§ B AP n~ RSSI ~J ~ i¾~ B Zr AP~½~ 

l-7] 71 ~ g :± Wi>} ~ 7}AJ~ uJ (map) g /-~ Ad ~9-. 
[101] 7}AJ~ uJ61l cRI>BAi ~ .:5:.. 6g %3=:i>}°i AJJ-1li>l .:q:~i>}.5=..~ ~9-. 
[1021 ~:ia, nAJ ~/\~ ~~ 4-~1r-c23o)~ AP(10o)s..-¥-E1, i¾3§ B AP n~ nAJ 

~/\~ °i-¥- ~ ~~ ~ ul] Al 71 ~ 4-~ ~9-. 
[103] %..:ils.., i¾3§ B AP n~ nAJ ~/\~ °i-¥-~ 3tl-1i±i:'.., i¾~ B AP.2l- i¾3§ B 

AP61l ~~~ 1¥-~ li~7l n~ RSSI ~J ~ ¾4-~ {!1IB ~y(data_fail_cnt_past, 

data_fail_cnt_current)~ 0 l¾i>}°i AP(l00)6IP.·i 3tl-1i±W 4- ~Ji:}. 
[104] 0 1611 cR~ AJJ-11~ ~1:§ i:'.. AP(lO0)~ %3=:i>}°i ~~i>}<;j,..2-E..s.. /\~~i>}.5=..~ 

~9-. 
[ 105] ~JB_, ~½-¥-(240) ~ i ¾3§ .18_ AP Zl-611 {1-AJ O l ~ /-~ i>} ~' uJ /-~ Ad -¥-(220) 61] Ai 

/-~Ad ~ 7}AJQ] uJ g %3=:i>}°i, i¾3§ .18_ AP¾ 7}AJ ~ ,:'._ RSSI ~Jg 7}71 ~ AP~ 

~½~i:t. 

[106] ~l ~ ~ °1, i¾~ .18_ AP61l AP 1, AP 2 ~ AP 37} e.;;:Bi>}.31, 7}AJ~ uJ 61P.-i AP 

1 JI} AP 3{1-~ RSSI ~(RSSI_13) 0 l 7}AJ ~ ,:'._ ~ -9-' 7}AJ ~ ,:'._ RSSI ~Jg 7}71 ~ 

AP~ AP 1 °1 .18_ 9-. 
[107] 0 1 ~ {1-~i>l ~1:§i>}~, 7}~~ uJ61P.-i mlti~TI APs..-¥-E1 4-~B nlti~TI AP~ 

RSSI ~Ji:'.. RSSI mn..2-s.. 4 Ej-~ 4- $'.l q. 

[108] i~.31, 7}AJ~ uJ61lAi RSSI_mn ~J 0 l 7}7-J ~,:'._ ~-9-, mlti~TI AP7} 7}AJ ~,:'._ 

RSSI ~Jg 7}~ q .31 li <ti W 4- $'.l 9-. 
[109] ~:ia, ~ ?tj ½~ J-7] 71 ~J {}½-¥-(250) ~ ~½-¥-(240)61] Ai ~½B 7}AJ ~ i:'.. RSSI 

i¾f g 7}71 ~ AP~ RSSI ~J( 0 l i>}, 'RSSI_m' 0 l 4 ~ W), i¾3§ B AP Zl-61] u] ~ 

.Aa I>B ~ Rssr~ ~ ~HJc 0 1 i>}, 'Rssr_th'4 ~ W), i¾~ B AP61P-i <tI.;;:B A}¾¾<?J 

½~ J-1l7l( 0 li>}, 'Ptx_c'4 ~W) ~Jg 0 l¾i>}°i,APZ1-~ Zl-AJ g ~~§}i.}71 ~~ 

'__!:i_.Aa.18_ ½~ J-1l7l( 0 li>}, 'Ptx_modi'4 ~W)' i¾lg {}½~i:t. 

[110] 0 1 ~' ~ ?tj ½~ J-1] 71 ~J {}½-¥-(250) ~ Ptx_c ~J611Ai RSSI_m ~JI} RSSI_th 

~Jilt~ ;;;}01 ~ ll,8Jl ~ g __!i_.Aa B ½~ J-1171, ~' Ptx_modi ~J..2-s.. {}½~i:t. 

[1111 °1 ~ Zl-~i>l 4El-~ ~ 
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[112] Ptx_modi = Ptx_c - (RSSI_m - RSSI_th) 

[113] -2..£ Y-Et~ 4- ~Ji:}. 

[114] ~38, ½~ :3::Aa -8...~-¥-(260)-:= Ptx_modi :;;Jg 71¾-2..£ ~,AR~½~ AJl7l ~g 

:3:: Aa <5} 2r.. ~ <5} -:= ½ ~ All 7 l :3:: Aa x ~a g -=r ¾-1~P8. zt AP£ % Y--1 611 z-1 ¾ ~ i::i-. 
[115] %.32£, ~ ~J:§ ~ ~ Y--1 ~l 611 lI} .:= .5:.. 2 ~ .5:.. 3611 .5:..Y--l -'8. TAd _8_~ ~ ,'?_ 

~ ~ E $~l °7 x-:= FPGA(Field Programmable Gate Array) x-:= ASIC(Application 

SpecificlntegratedCircuit)S!t ~,'?_ <5}2=..$~l°7 TAd _8_~~ ~Pl<5}1:9, ~Aa~ 
Ctj i'>l-S.....Q.. ¢ -e;ll i:,}-rl. 
7 2 2. 2 I (i 7.-'- '--'f. 

[ 116] -=r ?J ;q ~ 1 T Ad -8... ~ ~ I ,'?_ ~ ~ E ~l °7 X -:= <5} 2=.. $~1 °7 611 ~ :xj 5c1 -:= ~ u l -:= 
0 } ·q 1:9, ·Zr TAd -8...~-:= °7 2=.. tll ~ W 4- ~J-:= .::Z7 7-J uR ~-ll 611 ~J.5:.. ~ TAd ~ 4-.5:.. 

~J .3l <5} 4 X -:= -=r ° F-J ~ ~ £ 1.-jp,7 ~ g ,AR 7-] Y--1 7 l .5:.. ~ T Ad ~ + .5:.. ~ q. 
[117] u}'c}Ai, ~ ~l £Ai TAd _8_~-:= ~ ~ E $~l °7 TAd _8_~ ~, ~ ~-ll 7-l -f>J ~ ~ E $~l °7 

::::r..A-:=J O AS.. .3.. ;:111 -7-- ::::r..A-:=J O AS.. "Ql i::11 A= ::::r..A-:=J O A. S.. -;,l zl-..Q_ ::::r..A-:=J O AS.. -;,l 
I o _ii_:_:,__ 2., 2 '-11- I o _ii_:_:,__ 2. 7': '-1l -~ I o _ii_:_:,__ 2. -"I E -,____ I o _ii__:,__ 2. -"I, 

:rr :;=, ;.Jl AS- is"l-¢.S.. S:-o.A-:=I s.. ~ £Al _;zJ s.. AJ 1=1 ~ 1-?l s.. ":;=, -=r i;JI ~ i= ol ___ _=c_ ·1 - 2., O 1 2., -, 0 2, ---~ 'I 2., • , ___ 1 i____:_ 2, ___ _x._ U _]_'_----=----, 

1.-Jl -=r ~ E ~ , 2=.. 'ct O l ~ ~ , 5a $~l °7 , u} 0 l =1 £ 51-2=.., ~ £, r-,1 ° fE-7, r-Jl O l E-7 1:tll O l A, 

r-Jl O l E-7 T :3:: ~ , Ell O l ~ ~ , °7 tll O l ~ ~ ~ 4-~ g ..¥:. % ~ 9-. 

[118] TAd _8_~ ~ JI} i>R ~ TAd -8...~ ~ «l-611 Ai Ai1.::g-5c1-:= 71 'o° ,'?_ Ci ~ ,'?_ +~ TAd 
_8_~ ~ £ ~ ~5cl 77 4 4'-7}3i <;>} TAd _8_~ ~ £ C7 ~e-1 ~ + ~J 9-. 

[119] 2r.. 4 ~ 2r.. 5-:= ~ ~J:§ ~ ~ ~ Al ~l 611 lI} .:= 1¥-~ ~ 1.-11 A ±<;>IE~ Ail °7 <5}-:= 

Jil- ,Aa g .5:.. Y--1 ~ o ~ .5:.. o l q. 
[ 120] 0 l <5}, .5:.. 1 611 .5:..Y--l -'8. Al A 1@ ~ TAd _8_~ ~ % .3l <5}◊::j .5:.. 4 ~ .5:.. 5 ~ 0 ~ .5:.. ~ 

~ J:§ <5} .5:.. ~ ~ q. 
[ 121] ~ .::zi, AP( 100)-:= ~-<-1 g <5} 7 l 1-1 ~ ~R ¥1 g ~ ,Aa <5} .32, u 1 e-1 Aa i>R ~ ~ 1-1 ~ 611 

~,AB <5}-:= '?~AP~ ~ ~ ~9-(S401). 

[122] s401 ..q-, APc100)-:= s401611 Ai ~ ~ B 2r ~ AP61l i=R ~ ,Aa .!;!_ ~ APc100)61l i=R ~ 
:xj .!i. ~ AP Ail °7 7-J_:7;.l (200)£ z-1 %~9-(S402). 

[123] o:i 71611 Ai, 2r ~ AP61l i=R ~ Aa .!i.st APc100)61l i=R ~ Aa .!i.-:= ~ ,AR At¾ ¾<;>I ~R ¥1, 
RSSI ~J ~ ½~ 1.-Jl7l ~ ¾ <5}4 op-Jg ±%W 4- ~Ji:}. 

[ 124] s402 ..q-, AP ~1 °7 7-J _7;_1 c200)-:= AP( 100)£-¥-£1 +-<-1 ~ 2r ~ AP61l i=R ~ ,Aa .!;!_ ~ 

AP(100)61l i=R~ ::>:j.!;!_~ 0 1%<5}0 =L %~~ ~B\:1 g A}-§-<5}-:= AP~£ -=r¾S§ g 
yi>J ~9-. 

[125] -=r'2.l.3l, -=r¾S§-'8. AP{}~ RSSI ~JJI} ½~ 1.-Jl7l ~Jg 01%<5}◊::j 7}Y·J~ uJ g 
7-]Ad ~9-(S403). 

[126] s4o3 ..q-, AP(Ci J-J1.-11 <5}~1-:= -=r¾S§ B AP)c100)-:= u1 e-1 ,Aa i>R ~ Y--1 n n~ -2..£ 

1¥-~ 16_-~71 Ql ~ ~ g ~<;>I ~9-(S404). 

[127] ~<;>} ~JI}, B~(.!¥-~ 16_-~71) 0 1 AP(100)61l ~~~ ~-9-, AP(lO0)-:= 

RSSI_current ~JJI} data_fail_cnt_current61l -cR <5}◊::j u1 '2-1 Aa i>R ~ Y--1 {} {}~ -2..£ 

-'f-3i-'8. ~J~ IiJi[-g {l-½~i:t(S405). 
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[128] S405 ..q.., AP(lO0) ~ "RSSI_past - RSSI_margin < RSSI_current and 

data_fail_cnt_past < data_fail_cnt_current * cnt_margin"oJl ~ ~ 3t!-B, ~, -{]_-AJ 01 

~AJ ~l ~ 7-l ~ 3tl-12-~1+(S406). 

[129] 3t!-B ~ Jl}, -{]_-AJ 0 1 ~AJ ~ ~ -9-, AP(lO0) ~ -{]_-AJ ~AJ ~'-6 ulP-l 7-l ~ AP All 0, 
AJ ~1 (200)£ ~ % ~ 1:t(S407). 

[1301 ~~ s4o6~ 3tl-u ~JI}, nAJ 01 ~/.Ji,}7-l ?J..2...~, AP(IO0)~ 7le~ Ai 1::q A~ 

%7-l w Y su_ i:+. 
[131] {f.JlS.. S404~ :g}~ ~JI}, 12-~ 0 1 ~~i,}7-l ?J 2 ~ -9-, AP(lO0)~ A£1l 0 111 

.2..~(station mode)£ ~ ~i>}°i S402~ JltAa g_ ~~ w y SU, i:+. 
[132] S407 ..q.., AP ~l 0, ;;;,;J~l (200) ~ S4036JP,i /.J Ad -'8. 7p,J~ uJ g_ {}::3=:i>}°i RSSI_th 

__!;I_tj- ~ RSSI_mn ~l 0 l eAR i>}~ 7-l :g}~ ~1:t(S408). 

[133] :g}~ ~ JI}, e AR i>} ~ ~ -9-, AP All o, AJ~l c200) ~ s4o3oJl Ai AJ Ad -'8. 7}>-J~ 

uJ..Q_s._1f-E7 7};;;,;J ~2 RSSI ~Jg 7}7-l ~ AP~ 4-½~1:t(S409). 

[134] ~~ s4o8~ :g}~ ~Jl}, eAR i>}7-l ?J~ ~-9-, AP A1lo, AJ~1c200)~ 7leJ1} ~ 0 1 

Ai tll A7} {r7-l 5cl £~WY ~Ji:+. 
[135] S409 ..q.., AP All 0, ;i;J~l (200) ~ S4076Jl Ai 4-½-'8. AP~ RSSI ~(RSSI_m ~l), 

-=r¾sg -'8. AP Zl-611 ul ~ Aa -oR ~ RSSI~ ~ Al ~(RSSI_th ~l) ~ -=r¾sg -'8. APoJl Ai 

~ AR A}¾¾~½~ "7171 (Ptx_c) ~lg_ 0 1 ¾i>}°i __!;l_Aj-'8_ ½~ J.1171 (Ptx_modi) i¾l g_ 
~½~1:t(S410). 

[136] S410 ..q.., AP All 0, ;i;J~l (200) ~ __!;l_Aj-'8_ ½~ "7171 (Ptx_modi) ~lg_ -=r¾sg-'8_ Zr 

APs.. %Al oJl ~%~1:t(S411). 

[137] S411 ..q.., -=r¾sg -'8. zt AP~ AP All 0, AJ~l (200)s..1f-E7 y~ -'8. __!;I_Aj-'8_ ½~ 

"7171 (Ptx_modi) ~ g_ 71 ¾ ..2...s.. ~AR~ ½~ J.1171 ~lg_ ::3=:Aa ~1:t(S412). 

[138] £ 6 2 ~ ~r@ ~ ~ {!Al °il oJl u} ~ 1¥-~ ~ J.11 A ± ~ E All o, AJ~l oJl Ai AJ Ad~ 
7 }>-J ~ uJ g_ £Al ~ £ ~ o l q. 

[139] £ 66JlAi ~ %~ ~ ~R ¥1.(CH 1), (CH 5) g_ A}¾i>}~ AP~s.. -=r¾sg 5cl 0, 7}>-J~ 

uJ o l /.J Ad 5cl ~ q. 
[140] CH 1 g_ A}-§-i>}~ AP~ AP 1, AP 3 ~ AP 5°1 .JI, zt AP-{}~ RSSI i¾lJlt zt AP~ 

½~ "1171 ~l 0 l ± ~5cl o, ~Ji:+. 
[141] x~,CH5~ A}-§-i>}~ AP~ AP2 ~AP4°l.JI,2rAP-{}~ RSSI~JltZrAP~ 

½ ~ "717 l ~l O l 7 }AJ ~ uJ oJl ± ~ 5cl 0, ~J q. 
[142] ~~i,}~7-l~, £6611 £Al-'8_ 7}AJ~ uJoJP-i, 7};;;,;J"li2 RSSI ~l 0 l RSSI_13, ~' 

AP lJlt AP 3-{]_-~ RSSI ~~ ~ -9-, 7};;;,;J ~ 2 RSSI ~lg_ 7}7-l ~ AP~ AP 1 °1 

5cl .JI, ~ ~r@ ~ {! Al °il oJl Ai ~ 0 l ~ 'RSSI_m' ..2...s.. Lt Et LB~ 1+. 

[143] {f.Jls..,£6611 £Al-'8_ l=l}.2}~ 0 1,AP~l°l ;i;J~l(200)6JlAi /.JAd-'8_ 7}>-J~ uJ2 

A}%5cl~ ~R¥1.oJl u}i::}Ai ~£1 -=r¾(x~ ~£1 ~,1°1°"1)..2...s.. AJAd5cl°l -TI-~~ y 
~Ji:+. 

[144] ~ ~~ ~ ~r@ ~ 41_ r@ 2 °il Al~ ~ ~ ~ 0 11:9' ~ ~r@ 0 1 ~i,} ~ 71 ~~0 1=~ 
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~AJ~ ;q~ g_ 7}~ A}~~~'=§~ 71~~ A}~ 0 l4 ~4-~~ ~ ~ g_ ~~"5}Al 
~ ..32 Ai ct ~ -=r ~il ~ ~ ~ ~ s.. ~ 111 ~ ~ 0 l 7} 'o "5} ct~ ~ g_ 0 l -oR w 4- s:J g_ 
31°lct. 

[ 145] i c7 E..s.. 0 l AJO:fl Ai 7 l ~ ~ {l Al oil ~ ,<?_ .51.. ::= 1?1 °11 Ai oil Al ~ ~ 31 ° l 1=9 ~:xa ~ 0 l 
0 }\::l ~--2-s.. 0 l-oR-oR 0 l=~ ~ct. 

[146] oil~ ~ °7, B~ ~ --2-s.. ~ l=§ s:1 °7 ~J ~ 4 -=;1-Aj Jl.~ ~ ~,;± s:1 °7 {l Al~ y 5:. 

~J--2-i::t:1, 0 }{1-7}Al S.. ~,;±B ~--2-s.. ~ l=§ s:1 °7 ~J ~ -=r-Aa Jl.~ ~ 5:. ~ ~B ~ ~ S.. 

{!Al~ 4- s:J ct. 
[147] ~~'=§~ ~~~ AJ7l AJJ--ll~~l=§R.ct~ ~~"5}~ ~i,1~dT~~Oil ~"5}~ 

4Et~°7Ali::t:1, ~~78T~~~ ~Pl~~~ Jti..Jl i il~ 7R~--2-s..-1r-E1 
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--1¥-~ <;>l~-11 A ± ~ E ~ A-11 o, c:,} ~ 7-J ~1611 '.xJ o, Ai, 
,,,_J7l --1¥-~ ~ A,1 A ± ~ E ~--¥- E-1 4-~ ~ ~R \:1 "'}¾ Aa & ~ 

01-§-c:,}°1, %~ ~ ~R \:1 g A}-§-c:,} ~ --1¥-~ ~ A-11 A ± ~ E ~~ 

AJ7l .=r ¾sg -ti --1¥-~ ~ A-11 A ± ~ E {} ~ 4-~ ~.-2... A-1171 ~~ AJ7l 
.=::I ¾sg -ti J¥-~ ~ A-11 A ± ~ E ~ Zr ½ ~ A-117 l ~l g ~½ c:,} ~ uJ 
/-~ AJ--¥-, 
AJ7l .=r¾sg -ti --1¥-~ ~ A-11 A ± ~ E Zl-611 {1-AJ 01 ~A~ c:,}'i:!, AJ7l 
.=r¾sg -ti --1¥-~ ~ A-11 A ± ~ E ¾ 7}7-J ~ 2-- 4-~ ~.-2... A-1171 ~lg 

AJ7l 4-½-t:l --1¥-~ ~ A-11 A ± ~ E ~ 4-~ ~.-2... A-1171 ~l, AJ7l 
.=r ¾sg -ti --1¥-~ ~ A-11 A ± ~ E Zl-611 °1 Ci ,Aa -oR ~ 4-~ ~.-2... A-1171 ~ 
~Al~l ~~ARA}¾¾~½~ A-1171 ikg 01%"5}°1 _l:;!_Aj-'8_ ½~ 
A-1171 ilg ~½c:,}~ ~ ~ ½~ A-1171 ~l ~½--¥-
~ _::'t ~c:,} ~, J¥-~ ~ A1l A _::'t ~ E A7l °7 7-J ~1. 
All 1 -e;-J61l ~J °7 Ai, 
,,,_J7l &Aa-t:1 ½~ A-1171 ilg 71¾..2..~ ~AR~½~ A-1171 ikg 
:3:: ,Aa c:,} .:s:.. ~ c:,} ~ ½ ~ A-1171 :3:: ,Aa x ~ g ,,,_J 7 l .=r ¾sg -t:1 2r J¥-~ 
~ A-11 A ± ~ E ~ ~ % c:,} ~ ½ ~ :3:: ,Aa il_ ;,;a --¥-
~ Ci ± ~c:,} ~, --1¥-~ ~ A-11 A ~ ~ E All o, 7-J ~1. 
All 1 -e;-J 611 '.xJ 67 Ai , 
AJ7l .=r¾sg-'8_ J¥-~ ~A-1lA ~~E {1-~ {]_-AJ ~A~ °1--¥-~ ~Ci~ 
rulAl7-.l..§..¢,,,_lc:,l-~7}_7,.-=J Bl-J-ll ol-'2-1 .¢:.Al..!;!. 
,__,, 'i='. I 1-'.. I'----- 1-'.. J=l 2. 0 2. p I 1-'.. I 

.=r ¾sg -ti --1¥-~ ~ A-11 A ± ~ E 611 ~ 4f-~ --1¥-~ B ~71 {} ~ 4-~ 
~.-2... A-1171 ik ~ ACK %4-~ {I:rrR .§j4'~ 01-§-c:,}01, ,,,_J7l 
.=r ¾sg -t:l --1¥-~ ~ A-11 A ± ~ E 611 Ai Jtl-B 5:1 ~ ~ ~, --1¥-~ ~ A-11 A 
± ~ E All °7 7-J~l. 
All 1 -e;-J 611 '.xJ 67 Al, 
,,,_J7l uJ /-~ AJ 1f-~ ,,,_J7l .=r ¾sg -'8_ J¥-~ ~ A-11 A ± ~ E {} ~ 4-~ 
~.-2... A-1171 ~l~AJ7l .=r¾sg-'8_--1¥-~ ~A-1lA ±~E~ Zr½~ A-1171 
ilg ±~"5}~ 7},,,_J~ uJ(map)g A~AJc:,}~, --1¥-~ ~A-1lA ±~ E 
All o, 7-J ~1. 
All 1 -e;-J 611 '.xJ 67 Ai , 
'2}71 ~~ ½~ A-1171 il~½--¥-~ ~AR A}%¾~½~ A-1171 il611Ai 
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AJ7l 4-½-'8 J¥-~ ~ J.11 A ±<?.IE~ y,8 ,8-2... J.1171 i]}_-JZ} AJ7l 
.=I¾~ -'8_ J¥-~ ~ J.11 A ±<?.IE Zl-~l u1 ~ ,Aa i>f~l y,8 ,8-2... J.1171 ~ 
~ ~l iJJ_-JZ}~ :j;}ol ~ ll,llll_ iJX g_ AJ7l __!:i!_,Aj-'8_ ½~ J.1171 ill-2 .. s.. 
{}½ i>} ~ , J¥-~ ~ J.11 A ± <?.I E ~l °1 AJ ~ l. 
J¥-~ ~J.1lA ±<?.IE All°1 ;,;J~l~l ~i>RAi ½~ J.1171 ill 0 l All°1~ ~ 
J¥-~ ~ 1.-11 A ±<?.IE ~l ~J °1 Ai' 
~,8 g_ i>} 71 ~ ~ ~R \[ g_ ~ ,Aa i>} ~ ~R \[ ~ ,Aa-¥-, 
AJ 7 l ~ ,Aa B ~R \[ g_ ~ i>} O::J u 1 ~ ,Aa I>R ~ 1i3 ~ 41 ~1 ~ AR i>} ~ T ~ 
..E;!..Ai oll ;.Jl A TI o l E ..s 7..:J AH t,l- -;1 Al-71 ..E;!..Ai oll ;..:il A TI o l E P ... 1 2;'=.. ~ 

, 1.........:. -, ·11- _i_ 1.........:..----2. o, r_L.'.-, o , 1.........:.. , ., - _i_ 1.........:..---- A , "1.......:.. 

..E;!.. Ai oll ;..:il A TI o l E rJl rll <5} ,Ac=! 1--l ..s Al- 71 ..E;!.. Ai oll ;..:il A TT o l E AJl nJ 
, 1.........:. 7 ., - -1-- i___.:_---.....,1 l-f1-.__:_ 0~-2. 0 - , 1.........:.. I 'I - _i_ 1.........:..---- ·I--, 

AJ~1 s.. ~ ¾i>t ~ ,Aa __!:;!_ ~ ¾-¥-, 
J¥-~ B ~717} ~ ~~ ~, u1 ~ Aa I>R ~ Al n zi-2'1..2..s.., AJ7l J¥-~ 
B~7l 9}~ ACK %y,8 {I~ -3l y-2-} y,8 ,8-2... 1.1171 iJ}_- g_ 
{1-½i>} ~ {}½-¥- ~ 
AJ7l {1-½-'8_ ACK %y,8 {1_ }IR -3l y-2} y,8 '8-2... J.1171 iil~l 
71 ~ i>}O::j' AJ7l T ~ J¥-~ ~ J.11,7... ±<?.IE 9}.9-l Z}.7-.J 01 ~AJ ~ 
~..2..s.. 3tl-B~ ~' AJ7l Z}.7-.J 0 1 ~1 ~jg g_ ~~ ~ 1::iflAl Al~ AJ7l 
J¥-~ ~ J.11 A ±<?.IE All °1 AJ~l s.. ~ ¾i>} ~ Z}.7-.J ~AJ ~"6-¥-
..s TI <5l- t,l-~ ..E;!..Ai oll ).Jl A TI o l E 
-2. _i_ 0 r1.__, I 1.........:. 7 'I - __i_ 1.........:..----• 

All 6 <5J~l ~J °1 Ai, 
AJ7l J¥-~ ~ /.71 A ±<?.IE All °1 AJ~l s..-¥- E-7 __!:;!_Aj-'8_ ½~ /.71 71 ill g_ 
y,8i>}O::J, -"'JAl __!:;!_,Aj-'8_ ½~ J.1171 illg_ 71¾..2..s.. ~AR½~ A-1171 
ill g_ ::::E ,Aa i>} ~ ½ ~ /.1171 ::::E ,Aa -¥-
..s c.J TI <5l-t,7-~ ..E;!..Ai oll /..:il A TI 01 E 
-2. -1 _i_ o r l___, , 1.........:.. , ., - _i_ 1.........:..----• 

All 6 <5J~l ~J °1 Ai, 
AJ7l {}½-¥-~ u1 ~ ,Aa I>R ~ Al Z} Zl-ZC! ..2..s.. AJ7l J¥-~ B ~71 ~ 
~ ~ O::J-¥- ~ ~<?.} i>} ..:il, AJ7l J¥-~ B~7l ~ AJ ~ 0 1 fil ~ ~ --9---, AJ7l 
,Aa__!:i!_ ~¾-¥-s.. AJ7l u1~ ,AaI>f~l 1i3~ 41~1 ~ARi>}~ T~ J¥-~ 
oH )..ll A TI o l E 7..:J .AH .Q.. o ~,:i t,l-~ ..E;!..Ai oll )..ll A TT o l E 
7 'l---1-1.........:..--- U 72. __u_ 0 r1.__,, 1.........:.. I 'l--1-i___.:_---. 

All 6 <5J~l ~J °1 Ai, 
'2}71 Z}.7-.J ~/-J ~'-6-¥-~ AJ7l ul ~ Aa I>R ~ Al Zl- Zl-Z:J g_ 71 ¾ ..2..s.., 
~AR~ y,8 ,8-2... /.1171 il)_-o l O l ~ ~ y,8 ,8-2... /.1171 iJX __!:;!_ 9- 3....:il, 

~AR J¥-~ B~7l-2}~ ACK %y,8 {]_~ '3ly7} 0 1 ~ J¥-~ 
B~7l9}~ ACK %y,8 {]_~ '3ly__!:;!_q 3..~ AJ7l Z}.7-.J 0 1 ~AJ~ 
7.-=j o :;=, Jjj-qt,--7-~ ..E;!..Ai oH ;..:il A TI 01 E x---~ l.......:.. i___.:_ rl___, , 1.........:.. , ·1 - __i_ 1.........:..----

All 9 <5J~l ~J °1 Ai, 
AJ7l Z}.7-.J ~AJ ~'-6-¥-~ AJ7l 01 ~~ y,8 ,8-2... /.1171 iilJZ} AJ7l 
~AR J¥-~ B~7l Z}~ ACK¾y,8 {1_1IJ1 '3ly~l u1~ ,AaI>R~ 
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o}~(margine) :~Jg_ ~ ¾i>}:£1, AJ7l Pl 'c-1 7:j -oH ~ o}~ ~ 2. AJ7l 
-y~ B ~71 ~ % ~ ~LQ..s.. <?__l ~ 4-<J <-1-2.. 1.1171 ~ ~ ~ % g_ 
Jit1~ ~<?__l, -y~ ~J.1lA :x.<?__l E_ 

-y~ ~ J.11 A ± <?__l E All o, 7-J ~1611,J,i -y~ ~ J.11 A ± <?__l E 9-l ½ ~ 
J.117 l ~ g_ All 0, i>} ~ l=IJ-~ 611 ~J 0, "'i ' 
(a) AJ7l -y~ ~ J.11 A ± <?__l E 7} ~<-} g_ i>} 71 ~ ~ ~H ~ g_ ~ 7:j i>} JI, 

Pl'c-1 7:j-oB~ lj§~ ~611 ~,ZHi>}~ T~ -y~ ~J.1lA :x.<?__lE ~ 

~ ~ i>}°i' AJ-71 -y~ ~ J.11 A ± <?__l E ~ T ~ -y~ ~ All A ± <?__l E 611 
~ ~ 7:j _!:;!_ ~ AJ7l -y~ ~ 1.11 A ± <?__l E ~l 0, 7-J-~l s.. ~ %3 } ~ BAL 
(b) AJ-71 -y~ ~ J.11 A ± <?__l E All 0, 7-J-~l 7} AJ-71 -y~ ~ J.11 A 
TI 01 E _;:::::, ~ £1 ¢/..l <5} Al-71 l;!../-1 oll ;.Jl A TI 01 E 1=I.l ~ tJ=I l;!../-1 

--1--- i..___:_---~ ' -1 I i.._____: -i_____:_ 0 I 1.........:. I 'I - __i_ i..___:_--- _A I 1.......:.. I 1.........:. 

-y~ ~All A± <?__l E ~s.. i¾3:§ i>}~ BAl, 
(c) AJ7l i¾3:§ B -y~ ~ J.11 _,,,_ ± <?__l E 7} AJ7l i¾3:§ B -y~ 
~ J.11 A ± <?__l E Zl-611 Zl-AJ 0 l ~7-] ~j ~ ;q °i--¥- ~ 3tl-Bi>} JI, AJ-71 
3tl-B ~SI}~ AJ-71 -y~ ~ All A. ___'L <?__l E All 0, 7-J-~l s.. ~%-i>} ~ 18-Al, 
(d) AJ-71 -y~ ~ J.11 A ± <?__l E All 0, 7-J-~l 7} AJ-71 Zl-AJ g_ {}~Al 7'171 
~ ~ &7:a B ½~ 1.1171 ~Jg_ {}½i>} JI, '2}71 &7:a B ½~ J.1171 ~Jg_ 
AJ-71 i¾3:§ B -y~ ~J.11 A± <?__l Es.. ~%-i>}~ 18-Al ~ 
(e) AJ-71 i¾3:§ B -y~ ~ J.11 A. ± <?__l E 7}, AJ-71 _!:;!_7:j B ½~ J.1171 
~ g_ 7 l ¾ ..2..s.. ~ AR ~ ½ ~ J.117 l ~J g_ ~ Aa i>} ~ -g- Al 
..§.. TI<5l-i,l-~ l;!../-1 oll;.JlA TI0lE AJlrJ til-l=l:J "='- __L..p I'--,,'-'- 7 ·1-__L..'--'-_ .,-, 6 l=l• 
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[Fig. 3] 
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