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

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
16/377,829 02/02/2021 10911186 QUS-0003 4240
34610 7590 01/13/2021
KED & ASSOCIATES, LLP
P.O. Box 8638

Reston, VA 20195

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

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

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

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

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

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

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

Woojin AHN, Seoul, KOREA, REPUBLIC OF;

WILUS INSTITUTE OF STANDARDS AND TECHNOLOGY INC., Seoul, KOREA, REPUBLIC OF;
Yongho KIM, Incheon, KOREA, REPUBLIC OF;

SK TELECOM CO., LTD., Seoul, KOREA, REPUBLIC OF;

Jinsam KWAK, Gyeonggi-do, KOREA, REPUBLIC OF;

Juhyung SON, Gyeonggi-do, KOREA, REPUBLIC OF;

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 USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be' mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE -ADDRESS (Note::Use Block 1 for any change of address)

34610 7590 09/23/2020 Certificate of Mailing or Transmission
KED & ASSOCIATES. LLP I hereby certify that this Fee(s) Transmittal is being deposited with the United
’ States Postal Service with sufficient postage for first class mail in an envelope
P.O. Box 8638 addressed to the Mail Stop ISSUE FEE address. above, or being transmitted to
Reston, VA 20195 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
(Typed or printed nane)
(Signature)
(Date)l
APPLICATION NO. I FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. I
16/377.,829 04/08/2019 Woojin AHN QUS-0003 4240
TITLE OF INVENTION: WIRELESS COMMUNICATION TERMINAL AND WIRELESS COMMUNICATION METHOD FOR MULTI-USER
ONCIURRENT TRANSMISSION
APPLN. TYPE I ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE I DATE DUE I
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 12/23/2020
EXAMINER | ART UNIT | CLASS-SUBCLASS |
SHARMA, GAUTAM 2467 370-329000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys KED & Associates, LLP
or agents:OR, alternatively, 1 ?

| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached. (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2

L e - N 2 registered patent attorneys or agents. If no name is
Fee Address” indication (or "Fee Address” Indication form PTO/ listed, no name will be printed.

SB/47; Rev 03-09 or more recent) attachied. Use of a Customer
Number is required.

. 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 must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

o8]

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
1. WILUS INSTITUTE OF STANDARDS AND TECHNOLOGY INC. 1. Gyeonggi-do, Republic of Korea
2. SKTELECOM CO.,LTD. 2. Seoul, Republic of Korea

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual (4 Corporation or other private group entity [ Government
4a. Fees submitted: (X1ssue Fee (IPublication Fee (if required) [JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

P_tl Electronic Payment via EFS-Web () Enclosed check () Non-electronic payment by credit card (Attach form PTO-2038)
16-0607

El The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)
- NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue

fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

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 bex will be taken to be a netification of loss of entitlement to small or micro

entity status, as applicable.

| Applicant certifying inicro entity status. See 37 CFR 1.29

| Applicant asserting small entity status. See 37 CFR 1.27

| Applicant changing to regular undiscounted fee status.

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.

: December 23, 2020
Authorized Signature /David C. Oren/ Date
Typed or printed name David C. Oren Registration No. 38,694
Page 2 of 3
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Electronic Patent Application Fee Transmittal

Application Number:

16377829

Filing Date:

08-Apr-2019

Title of Invention:

WIRELESS COMMUNICATION TERMINAL AND WIRELESS COMMUNICATION

METHOD FOR MULTI-USER CONCURRENT TRANSMISSION

First Named Inventor/Applicant Name:

Woojin AHN

Filer:

Daniel Y.J. Kim/Jaime Barker

Attorney Docket Number:

QUS-0003

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description

Fee Code Quantity Amount

Sub-Total in
UsSD(S)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

UTILITY APPL ISSUE FEE

1501 1

1000

1000




Description

Fee Code

Quantity

Amount

Sub-Total in
UsSD(S)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

1000




Electronic Acknowledgement Receipt

EFS ID: 41479742
Application Number: 16377829
International Application Number:
Confirmation Number: 4240

Title of Invention:

WIRELESS COMMUNICATION TERMINAL AND WIRELESS COMMUNICATION
METHOD FOR MULTI-USER CONCURRENT TRANSMISSION

First Named Inventor/Applicant Name:

Woojin AHN

Customer Number:

34610

Filer: Daniel Y.J. Kim/Jaime Barker
Filer Authorized By: Daniel Y.J. Kim
Attorney Docket Number: QUS-0003
Receipt Date: 23-DEC-2020
Filing Date: 08-APR-2019
Time Stamp: 14:37:52

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $1000

RAM confirmation Number E2020BME38129082

Deposit Account

Authorized User

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




File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (if appl.)
1729317
1 Issue Fee Payment (PTO-85B) IFTrans.pdf no 1
654d7abc8214aa61{6527512b8601929960)
8e91f
Warnings:
Information:
30591
2 Fee Worksheet (SB06) fee-info.pdf no 2
45c43adedf6dbd7500d460397c30c595d5d]
2e6b9
Warnings:
Information:
Total Files Size (in bytes){ 1759908

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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




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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWIW.USplo.gov

I APPLICATION NO. l FILING DATE | FIRST NAMED INVENTOR IATTORNEY DOCKET NO. CONFIRMATION NO. I
16/377,829 04/08/2019 Woojin AHN QUS-0003 4240
7590 10/27/2020 [ EXAMINER |
KED & ASSOCIATES, LLP SHARMA, GAUTAM
P.O. Box 8638
ART UNIT PAPER NUMBER
Reston, VA 20195 [ |

2467

DATE MAILED: 10/27/2020

PRIORITY ACKNOWLEDGMENT

v 1. Receipt is acknowledged of priority papers submitted under 35 U.S.C. 119. The papers have been
placed of record in the file.

U 2. Applicant's claim for priority, based on papers filed in parent Application Number
sugmittcd under 35 8§)C 119, is acknowledged.

(] 3. The priority papers, submitted , after payment of the issue fee are

O acknowledged

While the priority claim or certified copy filed will be placed in the file record, neither will be
reviewed and the patent when published will not include the priority claim.

See 37 CFR 1.55(a)(2).
U not acknowledged since the processing fee in 37 CFR 1.17(i) has not been received.

(] 4. For utility and plant applications filed on or after November 29, 2000, the priority claim is not
entered because the claim was not presented within the time limit required by 37 CFR 1.55(a)(1).
A petition to accept a delayed claim for priority under 35 U.S.C. 119(a) - (dg, or (f), or 365(a) may be
filed. See 37 CFR 1.55(c) and MPEP 201.14(3.

V. Howna, Lov

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

Page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
16/377,829 04/08/2019 2467 1720 QUS-0003 16 2
CONFIRMATION NO. 4240
34610 REPLACEMENT FILING RECEIPT

PO.Box 863 T

Reston, VA 20195
Date Mailed: 10/13/2020

Receipt is acknowledged of this non-provisional utility 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 FIRST INVENTOR, 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 corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction 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 provided that the request is grantable.

Inventor(s)
Woojin AHN, Seoul, KOREA, REPUBLIC OF;
Yongho KIM, Incheon, KOREA, REPUBLIC OF;
Jinsam KWAK, Gyeonggi-do, KOREA, REPUBLIC OF;
Juhyung SON, Gyeonggi-do, KOREA, REPUBLIC OF;
Applicant(s)
WILUS INSTITUTE OF STANDARDS AND TECHNOLOGY INC., Seoul, KOREA, REPUBLIC
OF;
SK TELECOM CO., LTD., Seoul, KOREA, REPUBLIC OF;

Power of Attorney: The patent practitioners associated with Customer Number 34610

Domestic Priority data as claimed by applicant
This application is a CON of 15/555,075 01/02/2018 PAT 10305638
which is a 371 of PCT/KR2016/002199 03/04/2016

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 10-2015-0030369 03/04/2015 Access Code Provided

REPUBLIC OF KOREA 10-2015-0036754 03/17/2015 Access Code Provided

REPUBLIC OF KOREA 10-2015-0066670 05/13/2015 Access Code Provided

Permission to Access Application via Priority Document Exchange: Yes

page 1of 4



Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request to
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 10/09/2020

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/377,829

Projected Publication Date: Not Applicable

Non-Publication Request: No

Early Publication Request: No
Title

WIRELESS COMMUNICATION TERMINAL AND WIRELESS COMMUNICATION METHOD FOR
MULTI-USER CONCURRENT TRANSMISSION

Preliminary Class
370
Statement under 37 CFR 1.55 or 1.78 for AlA (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 USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
page 2 of 4



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

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

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
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).

page 3 of 4
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SelectUSA

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.

page 4 of 4
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WIPO

. . WORLD
Digital Access Service INTELLECTUAL PROPERTY

(DAS) ORGANIZATION

CERTIFICATE OF AVAILABILITY OF A CERTIFIED PATENT DOCUMENT IN A
DIGITAL LIBRARY

The International Bureau certifies that a copy of the patent application indicated
below has been available to the WIPO Digital Access Service since the date of
availability indicated, and that the patent application has been available to the
indicated Office(s) as of the date specified following the relevant Office code:

Document details:  Country/Office: KR
Filing date: 13 May 2015 (13.05.2015)
Application number: 10-2015-0066670

Date of availability of document: 28 May 2020 (28.05.2020)

The following Offices can retrieve this document by using the access code:
AR, AT, AU, BR, CA, CL, CN, CO, DK, EA, EE, EP, ES, FI, GB, GE,
IB, IL, IN, JP, KR, MA, NL, NO, NZ, SE, US

Date of issue of this certificate: 12 Oct 2020 (12.10.2020)

34, chemin des Colombettes
1211 Geneva 20, Switzerland
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network), ¥4 WEY I B (wireless network management) = g 7)< 9]
=S 443 == AL Fd9 gt

[0004] IEEE 802.11 ¢4 IEEE 802.11b% 2.4GHz W= 9] F3+& A3}

>

AA HI 1lMbpse] B4 £EE A Pgvh. IEEE 802.11b olfof &&3¥ IEEE

802.1la= 2.4GHz W=7} old OGHz HlES] Fo4E AT O 24 W E s

ot
B
QL'

2.AGHz M=o F3jgof wlE 7Hde digh TS =907, OFDM 71&52 A§3le
A 25 Hd S4Mbps7HA @A ZTE. ey ILEE 802.11a 1LEE 802.11bo
v B4 A7 & @dol 9vd. Elx IEEE 802.11gE IEER 802.11h%}k wpzl
TP R 2.4GHz =] FurE AMEE] FHO SdMbpse] FAEEE FAs T, 3

Bk Ol—

= X

tllo

9] &34 (backward compatibility)e TEst1n o] A3ds FE

s

H, %

N

2 Aol ¢lol A% IEEE 802.1laX t} 9ol $lt}.

[0005] =]z, FAWA FHIHPeoz AHFAL FH HXo g &4
2 ZFE37] Y5t AAD 7 FHLEMA LEEE 802.11n0] AT, [EEE 802.11ne
HESZY Sret AAHE 7MY, T4 HESZY &9 Avs FFsed

=48 Fu o Ho PARIH R, IEEE 802. 11nol A& HolH A2 £=7F A4

18



540Mbps ©]/¢<l A #] & (High Throughput, HD & A Y3, EI #dL =&

3 v}&(Orthogonal Frequency Division Multiplex, OFDM)S A4 = v},
[0006] FAd o] Bgo] &dstdar, ol <] &3 ofEFe]ae]de] thgsta
o maf, HIoE IEEE 802.11n°] A Psle dHoly A7 SxHTt ¢ £ A&
(Very High Throughput, VHT)S A Hd}7] ¢35t M2 FAd8 Al=wlo] ozt 29
Aol wEH: ¢vl. o] F IEEE 802.1laceE OGHz F3olA WS W=
(80MHz~160MHz)S A4 FTh. IEEE 802.1lac EFL 5GHz Yl DejAalvt AHolHo glo
W, 71 2,46z A AFETE] Y 2SS Y& 27] 1lac AAES 2.40Glz
oA B3E LT Aotk olu] 802.11acE 2.4GIzol A H ) 40MIz7-A] of

o3
==

i
ttlo
N
rlt
rl
=)

J9%c o|EHoE, o FA wEd oF

4o FHd S2e A

1Gbps, Ho 94 Ha &=

s
50

H 2~ 500Mbps7tHA] 7YEEHA] @, ol:E o ye H
A Fo AGEH(H T 160MHz), o B2 MIMO 3303 2EH (A 7)), thF A
|2k MINO, Zeli &8 WXEe] WE(HW 256 QAM) 5 802.11nelA olE FA
SIEfHlol 2 AdS Fste] o|FoFh. EF, 7]F 2.5GHz/5GHz W4l 60GHz W=
= Abg3] dolEl S ASsts WA o2 [EEE 802.11ad?F AT}, IEEE 802.1lad:e ®)

Z7 Vs ol&ste] Hd Tehpse] £EE Awdte dAFmALEA, dEFe] U
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olE L F¢4E D HHe 5 & HEUCE FI4 2EDHC Fgsich. s

60GHz T3t W= AolE 537 olee 27g Skl e] Hulelig gkl

(e

AFEE7] A3 dHolEE dEshr] Al &4

ol
Z
L
o

o
N
S
or
o,
o)
12
9,
39
re
2,

2
A

i dolHE R 999 F3E tigo] A o fol utel AR T3

Z gL Algsitl 98 So] 20Miz o] F Fu4 " (F Afdlelm otk

o

20MHz7F A} E7 58t 2 tHE 20MHz7F AR EU7Ss I tHE 20MHzOF AME UM s

olgtH F AMHzE AF HFo= st dHolHE dEdrh. ddd Fig tigqt

2 dele A% WPoR ALy BE HA HEE Fhs el dgeln ¥
Fin Abgetd] Tebs FACE Arh =@ Ao T A% 71Ee FU Basic

Service Set (BSS) wWolAx v #AE A Eupch dhte] $4 9 @ £ gge] o

(239 W&l
[H2staAr s #A]
[o008] & ZHe ded FH 7ie2 EAdL dstr] 93 Ao=A

FARS A4 HFAE ¥ HH de Uy, AA B A28S AFde).
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[0009] F&e & we] dalde] mEw FH 7w AY BT Aswe] A
B4F AR FF AF A0 AK A Ee Ade

[#A]9 32 5]

—
o
jo)
=
=
o
.
ofl
i)
(it
2
£
2,
k=)
[
e
4
b
il
flo
i
=
o
>,
>4
T
q,
n
23
)

[=d9 e H9]

[0013] = 12 & el A Ao & FAd4 A" TAFal

SR
= 2t B ogde) te AAde) e FHU A49d 59 BSE mAsT
o1},
= 3 B OUEe 4 ANdo] g ZHelds] TAE ehd BEEo|
%4t B o9Ee) 9 AAdo] e AP 4L e EEmeln,

1
oy
e
e
e
o
1o
2,

0 1A ool B STAo]l AP g HASE GAS
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AgFos =A% Ao,

= 62 B EHe A dA oo #EE STAS AR A WEE =4

zlo] o}

= 72 B ddge f AA de @3 STAS] dEB 2Ag UHE TAG
Z o]t}

T 82 B o HAAJdo] obE mulliplexed block ACKS] F+Z2E Z=A3t
ATt

%= 9v B g dAdel wE thee] 208z HE Aol Aol M-BA AE
HE Z=Aska sl

rae 2As7] A¢ FAAL NE]

[0014] ol A AP@ =@ Fzste] B who] &3t & Eopol
q OB ANL AR At golsA AT & RS B ¥y ANdE A
5 dgach, e ¥ oEe od 44 gold FHE TEY & Ao o7
A dgete AAdd #A9A gEc. 39D EWdA

e g

a7 A dEat AAgE FEe AFaden, 94 AAE Sk FAR
[0015]) BAA AAIA, ow FEeo] HE Faah "dAEY v &
o, ole "HEHoR AR"E A= AR oty I Fhel TE 2AE Al

o Fm "ArIHeR AR so] Ui ASE ZTEDT. EW ofwl Hio] oW T
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H3 Hiis s 71 gl 7 uE e

Herg "EFELE G W, ot

Jnt

28 Agst= Aol ofzt HE FAHLAE ¥ XE F U=

Py
o
1o
o,
o
ik

[0017] A9 A28yl Fx

[0018] &= 12 & wmel o AAde w& Fdd Axge =Asa

s,
#

[0019] 7 & Alz=®e s} e o oo 7E MH|L A E(Basic
Service Set, BSS)E XE&sl=t], BSSE AFH o2 F7|sE o]FoAq MR E4
I & YE v7lEe HFLS ekt guizo g BSSE  lEetAEF A
BSS(infrastructure BSS)®} =% BSS(Independent BSS, IBSS)Z FEEH 4+ doH,
® 1€ o] F AmelaEe A BSSE UER T ot

[0020] = 1o] =A1®E whe} Zo] <IZehiECR BSS(BSSI, BSS2)e bt

=

i

T o] de] Z=Elo]lM(STA-1, STA-2, STA-3, STA-4, STA-5), &H] w2
(Distribution Service)E A FTst= Z"HolHdel M= EJIE(PCP/AP-1, PCP/AP-
2), 2 Tie] WAz EQIE(PCP/AP-1, PCP/AP-2)E AZA7e ®u) Alxd

(Distribution System, DS)S X35k

k)

[0021] Z®]o] A (Station, STA)S IEEE 802.11 EF2] 7AHE w=E =
A< A o] (Medium Access Control, MAC)®F FA1 wjAlel] gt Ee]&(Physical

Laer) QIElol28 Fashs Pole] dulelsnzd, Felzi daz EAEMP)
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o} B] HA2~ F2AE STA(Non-AP Station)E EF X3t FA4 E4ALE 93 =~
Hol AL Z 2 A (Processor)®t E @A (transceiver)E X5k, AA]de] u}

@ b QETel s HaEdel FU 2 o TAT # Aok Tt

Y
s
I
~
R
s
=2
2
brt
£
i)
of
9
o,
N
3
o
o}
)
=
L
¢ i
e
i
ol
2
X
=
2v]
rr
-
c
=
T
)
-
»
o
=]
oot

BSS Coordination Point)E E&dtes AEez AMgEY, Foyoezns= FAF A
71, 71A=(Basc Station, BS), =Z-B, BTS(Basc Transcciver System), IEE A}o]
E A7l 5o MEdE EF XTS5 Uk

[0023] B9 A= ep2E=A BSSE 9 A0S T3 45 d2dd
T ok, oW, DSE B dAZAE Ee BSSE FF AvlA M E(Extended
Service Set, LSS)E}F v}, LSSol T EHE SIAELS A2 A 4 god, TY
T ESS el A Apel HEE A 9L STAEL #3 flo] BAISHAEA dhte] BSSol A

THE BSSE ©|B W F 4tk
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[0024] = 2= B WHeol v HdAdd me F49 Al=®d 53 BSSE

EASa Ak E 29 AN £ 19 GAds BAHAY F5FHE FRE
FEA 49L AFFES B},

i
oli

!

[0025] &= 2¢] =Al¥ BSS-3v =% BSSo|= AP

51 S}
=]

18

_4
52

71wz,
2E ~AH ol A(SIA-6, STA-7)o] AP} BAE&H A &L Agoltt. =F BSSE DSE 9
Hio] FHLEHA Lodw, Ay LA Y EL A(self-contained network)=S

o] 2T}, =¥ BSSAlA zHzhe] 2ol AE(SIA-6, SIA-7)L tholdlER M= (74"

[0027] STA(ZHlolA )9 F+A

[0028] = 3& 2 &He] o AAlde] e ZEold

1

S
-l
o,
o
v
aus
=
e
Jo

o)),

[0029] =A1d whe} o], B wige] daloe] whE STA100)L ZZA A
(110), 3} o)le] == elEsols FF=(NIC, Network Interface Card,
120), A4 dEAlEF(140), HEEHo] FU(150) H HEZ(160)E £TE <
ot

[0030] VA, YMELZ JAEHlA F1=(12008 F

2
=)
IR
I
o
4»
o2
ol
N
:Ll

T EEEAM, STAQDCl WEHAY ojF ez FrlE 5 Qv B 2He] dAlq9

o wEW, MEHZ <AEACTE = (1208 AE & Fa5 HEE o443t
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o WEHYA AdEdHAols JtE EE(120_1-1200mE EXTE F vt ol &
He, yEYA dEFHolx = EE(120_1~120_n)2 2.4GHz, 5GHz £ 60GHz &9
AME o2 FIE el YEYA QIEFols Jte EES IFE £ k. 2 ¥
ol dalde] mER, STACI00)E 6GHz o] 3] Fik MEE o|&sts ok 3t
el EZ dEFAA FA= BET, 6GHz ©18te] Fikg MEZS o] &3lE F o]
= el WESA JE Al JlE EES FHIE 5 Ak Ao HENZ A
Elflo]l2 7= EE(120_1~120m)< 3T HESZ dEHACl: = EE
(120_1~120_m)°] APt Fubg M=o FMdl +40] wal AP =E 2|7 STAY
2A 222 e ok, UIEY A ol FE(120)E STA(100)) A%
2 97 Abgke)] el g "o Shvhe] WVEYA IEHelx vt EE(120_1~120_
Mg FAAZIAL FAlO thee] MEYA IEACIL = EE(120_1~120_n)
< A FHAAL F ATt

[0031] 38, &= 39 BEZXoA STA(100)e] 249 YEYZ Aol
I EE(120_1~120_n)2 AMZ ZE=o] ZAEo] lom, Zzhe] yEYA QUH
Holx FF= EE(120_1~120_n)2] MAC/PHY AlFo] M=z Eygxoz 24dr).

ERNR

flo
]

lol A8k gow, 5o A2 thE Fo WEe] YEA
QA= Fh= mgo] shite] Fo= BFE AHI STA00)C TFHlE Fx 9
=
[0032] 22, F4 AdEA]AFE(140)E SIAI00)9] FrE dIdat 3
&

el 9/EY Fde T 5, 74 AEFHIEF(140)E FRE
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ol &3t FAH9 YHEL FAY F don, T ANAI0E FAE 4 dEel
71z 3to] STA(100)& Aleld = Ark. EF, F4 <AEFAcl2R (140 tdFst =
¥ g olgate] TRAA(110)°) FHe] 712% FHE 9L F vk

[0033] ttgoz, gaZde]l FR(150)S tagdoe] stde oluAE &
gaok, A7l g2aZeo] Y9500 ZTEAH(110)0] o8] AfgsEs Ad= £=

ZEAM110)] Aol HEel 72T FA4 AEHolL T2 tFd taEwo] 2

I 9 o] WE 4F HelHE ARt ol Aol Tz I3l STACI00) ]

[0034] £ ¥ddeo] T2 441100 vYe 93 =5 22038 Hd3gsxu

B

STAC100) W<l HeolHE Z2AY & 5 vk, =3, ZT2ZAAI)E F=T
STACI00)9] 2 FREL AHM, fRE o) Hold UL A + U,
B owrgel AAdel oEw, T=ANI0)E STA00S] AE 29 15 de/5
28 ole] Hlgste SEw A% A5 ol ARUAIA FAL Aol wrh.

[0035) T3, Z=Z2AA(110)E HEZ(160)9] AFH Apste] HE4S A3s)

Ir
[
ft
N
i)
e

AWl AP7E AR BA AR HMAAE FASL, B 47 o
A Ao EgE STA(100)2] A1 Z7o] g ARE EH&3Lar, STA(100)ne] A
279 HF ARl meb APl HE &S 2T ol @ TAY WP

7% 2 Bt

o
4o||

[0036] = 3o =A1E STA(100)= £ e d dAdd ug EEEZ A,
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2elale] BEAY 225 tinolze FWESL wHHOR PEE] EAW

o

Zolvk, weEbd deEd fEHlolXie] AEHEELS THbo|X29] AAlC uwel st e

AZ o] FH(150) T STA(100) o] Hdetzx oz Fu|l="E 4 9},

[0038] AP( M A~ ¥ QA E)o] FA

[0039] = 4= £ ZHEe] 4 dAede] w2 APS] A (RESRE)

-4
(e}
e

=25z o|t},
[0010] =A1E ®le} o], E o] HdAlde] wE AP(200) = Z2AMA
(210), NIC(Network Interface Card, 220) % #H=22Z](160)E =T I U}, = 4

oA AP(200)2] F+4 & = 32] STAC100)°] 45 TLst~7

L

3

oo

3

rr

2go] o
AAE FEHA A e YHHES Ft

[0041] = 45 Fxabd, B Zdo] mWE AP(200)= Hol% shrfe] Fupss
Mo A BSSE £FE7] A ENT AEFels (200G FHRT. = 39
AAl gl A deek Bkel Zo], AP(200)°] MIENZ B Flo]s FFE (220) EG A
= be FA5 W=E ogelt Hiel vEd3 dedHcls = RmE

(220_1~220_m) & Z&T 4 ). -

i
rf

wrgo] Aaldao mwhE AP(200)E AME T}

2 Fyug A=, ol2 EW 2.4Glz, 5Glz, 60Glz = F 7 o]de] WELZ AdEH
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A 7Rlg ¢ lvk. vk sH s, AP(200)= 6GHz o de] +

S
[»
Y
i
ul

ot
o
o

%)
o
[-Ui
Iy
o

(e}

188t FHelx shite] UEHYA e ol st EE3, 6GHz °]sf
o F3 HEE ol &dte Holk s EHA SlEFHClA JtE ZES TH]
T g vk ZZe] HESZ JEHelA JtE RE(220_1-220002 i MEN =
¥ Ho) s FFE R (220 1~-220m)°] A Qdshs Fob =] AW A meh

STAT} B4 E21e #3938 4 9uh. fELY I <lgdeols FIE (22008 AP(200)9)

Ao 2 a7 AMgd g @ Wl e WELZ JdHEHAdx A= EE
(220_1~220_m)¥r2 S FA71 AV FAlYl oo HEL I <AdEFAO)x Jt=E BEE

(220_1~220_m)& &7 F7ZFAA & A},

=

[0012] T}5-2 2, HWEE(260)= AP(200)N A AME&H= Aol 2233 d

2o we ZE olHE ARl olew Aol ZeIFele ST A4S B

i

]

e BE ZRafe] 28 F Atk Ed, ZZAAMQINE AP0 ZH F3

AN}

g Aost, FHE ] dHeolg $54& Aod F At

[0043] ®E3, Z2AMAM21I0O)E wlEZFH 260 AdH ZdHolHdde HES
dste 22IORE AdPste], st o] STA(I0M ] st F4l 24 =HAA
S AFska, STA(100)9] A& 8.4 mep A5 448 F3sd, 541 84 do4
A 7 2ol HE 94 Z2e dig ARE T ged. old dig FAHA

4Be 5 esrz an.

fo
ot

[0045] B3 AR &4
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[0046] = 5= E wgdo] & A oo #HzEE STAo] APS H3E dAF=

DAL MFHozs EAIG Ao

*

(00471 = 5& Fzxsid, £ F=o] uh& STACI00)7F AP(200)°] H&H3h=
A= A 271 (Scanning), $15(Authentication) % 23 (Association)® 3%
AZ FEET. 2AYEAE SIAQ0D)7F AP(200)7) &F3h= BSSS HE AEE
g5t gAlelth. 2AYS w857 g WHoeEe AP7E FUIH R HAFde
Hl & (Beacon) HAIAFE ELE3te HEE FHEF3HE HAE 27 (Passive
Scanning) 71 (S101)3F STAZF APoll =23 2 FH(Probe Request)ES AS3sta

(S103), APEHE =23 23 (Probe Response)2 218 (S105) AL AR

U

1= 9EIH 2709 (Active Scanning )7]Hol U},

4n
o0

[0048] =79 SAlNA Adaxer F4 HE FEE 40T STAO =
¢1% Q4 (Authentication Request)& 421(S107a)3tx, 9% -39 (Authentication
Response) L2 F41(S107h)8ted o1= HAE F-3)3lv}.

[0049] 4382 Q1 IEEE 802.11 AFlA e 1T darg 3 5, 2% oA
(S109a, S109b)E F3star, F7FEH o2 802.1X 7]8¥ke] 15(S111) ¥ DHCPE &E3F

IP 4 3E5(S113) 9A=E

I
09:'4,
o

g = AT, AS(300)+= Authenticalion ServerZA]
STAC100) 3} 802.1X 7]dlke] 9122 AHz|st= AW 24 AP(200)9] Eg]d oz AT T

of EAsAY Bel MHEAN &4 5 vt
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[0050] & 62 E wHe] o AA) oo #ag STAe] sA B 28 WHEe
ZAIE Flolu),
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1 AP(210)2F A 2 AP(220)9lA] F7]|H o2 F4lskE vlFE HAIAE F4l8ked 24z}

[0053] = 7= FEstH, # & w& A 1 STA11I0=

Sl
'
2

O
_>.“.'4
=

o) S HES7] 98 ZEu 93 HWAAS SA83, ol )

oo
ﬂ';
[
f
[

S HAAE ZrzE 2 1 AP(21009F Al 2 AP(220) 2 R-E] FAl8te] zZhzh APEe] F

[0055]1 5 Al8-A A A%
[0056] T} AbgxF A3 Ao 4 3% AT e thed v @)

FAlO] HolE & dEdoF k7] wEe] BSS WO BE wed F4AE 3

ek

% 4l

= AP} A% AL Fwest=E W o] F#HEItk. 802.1laxolAl= AP} trigger

re

[rame2 A &3} 2102 UL-OFDMAZS A &3le}. UL 9REL (rigger [rame o] 9]

ZAA el IFS Al7ko]l A Holl &A] UL data® AF3MoF 2 E, trigger frame

UL g2olA dF ANHFANHEE edFs dde s, £ 7z WL @204 €94
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A& Tl APYF TriggerE A3t APV AsiE A A

i

chanmnel AR E &&F
o] APERE FRL gubcarrier® E3}o] thEe] @igo] EAlo] glolHE A%
o dolE HE Fol| AP7} A3k dolE Ao Hold mE ke A HolE £

CKe dAFsloF k. o] W AP= t=ro] @] dld AKS

>

R

i

el =
mulliplexed block ACKS] HEjZ A4 4 i),

[0057] = 8 ¥ Aol Ao u}E multiplexed block ACK®] FZ2E
ZAlskar et

[0058] Multiplexed block ACK(M-BA)= Z]<=e] Block ACK(BA)®] ++ZF ©]
&8t 7 5 vk, BA format®] BA control Wi FEe] &S of Fo uet
BA information H-Eo] 7F¥ A =AZE F71E 4 v}, o] v BA information 2
= 52 Per TID info F&] reserved bitZF 127 £&A3tH o] ABE ACK S
2 A% @@e] AID o g AAY & k. wEbA 1bitE A5 e] 9= BO-B10
< AIDE 2A3tx Bl %2 i3 ACKo] ANh ACKS] FEilx] BAS] FEiAE &
2 indication bit= ¥ET 5 Slvh. webA Blle] &= 99 oAef go] ACKS
2 AA"E 4= HAuel A4 5+ Block ACK start sequence control % Block

F dEs AsHe= AAE 4 Tk BA

=

ACK bitmape] HQ§7] w&Eo] 3

information & =A7]= 7pHFHo|z=Z %
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aGZo] g3 AIDE FEE F UdH. =
blockack bitmaps T wFEFe] AQlsted A4tz zlolth. Bllo] AKES A A

= A= block ack scquence controld} blockack bitmaps AeF= 1 AID®F wvb
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=¥, AP= & UL ©go] A-MPDUE HAE3ked o dlgh block ACKE #&slorst
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A E EE A-MNPDUZE GdH o= dAFo] © Aol st Blle 24354

F

4 & vk o] we] Bl EE A-MPDUCT tHek ACKS kel Ae3e ovjsioz
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[0059] = o9& & 23] drlde] W& thae] 20Mlz AF ZFel el M-
BA AR E =48k St

[0060] 9] 20MHz channele] HEd AME5HE= 459w M-BAY do]7}

AN DAL AL FART] Astd 7 i) FFE WL BT @8t I-

[0061] M-BAE= 20MHz ©99] channelel] @%@ o ¢} v ool 4
dole ol ¢4l AHe] wat dolrt P AY 5 Ytk APE trigger frameg &
skl UL-OFDMAE H<&shs Aldel ACKel dA A<l doj& 45 + glexw=, 7}
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Ne

171 el BSS Wel T2 @Eol DIFSe] Aol AdHel uHe AR

Aol Brlsses thE BAH ©ge] AEARTF AL AP FE AR

rr
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Aol Eoldg 2T 5 Utk b 2 oM E HeolH A oFol 2"

7} 71 ACKe] "olE 7Zow RE AU ACK ALdo]lE wio] ALs)

s
N
i

S Agrstrl. ACK AE dolE 957 9t wHe=EE A4 AK W& Hel zero
paddingg 3J}AHY ACK contents® HEES= Aol 7tesiy 7]Ee] 802.1lac?

padding WHE ol&st= HH JA] 7Hsstth. 7 7 ACKe] AEFEA T EE A

ol Aol EE ACKe] dFol whda = o] F-eole AP7E TXOP
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B el w2 AP(200)E FolE Fhite] Fibs
WA BSSE 298ty 9E WEYR AT olx F=(22008 TH BT = 39
AA el A deet vheh Zol, AP(200)°] WIEY A AEF o]z FFE (220) H=FF A
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]2 (Beacon) HAATHE 83l AHRE F5IE FAE 2=7J(Passive

38-17

62



M= X 0 2015-03-17

Scanning) 71 (S101)3% STA7} APoll = =2H QA (Probe Request)E #A%3ta
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ol&E F YUe T dTE OF AR B Aol Fog o gler, uEhA
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Y= B 7 channel B2 AKS AFsHA a1 G AREAL A dolE Ase]

A

oo

g EE channcle]l ACKE 7F% 2 air time& 2ZE primary channcle]
multiplexing 8} A 4+ o},

[0062] Multiplexed group ACKS ©]-&3}

o

49 secondary channel &< %
gk Hol8 AF air timeo] B AP ¥IZ channel S HFEE 4 7] wlEol &)
™ channel2 primary channel@ A}-83F= OBSS7} 1§ ©o]& A]Ho| channeld] FS

= Ao Fhsdltr. wEbA WlEY 3 AWre] spectral eofficiency?] A4S 71t
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o
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Ta8E T+ AUrt. BA formate] BA control WH #ES &3 ofFo umet BA

information Y¥-£o] 7FHAC] m7|E 7+ <+ Qrtl. o] u} BA information =
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information € ZAE JpAHelZE AT BEF AEA 4F Asel Foiw ZE
o] s AIDE B4 d F Ak, =, AIDSF #FH block ack sequence control3}
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[0066] 2 ZAl g trigger ©]59] HAEHE tt= AFEx2] UL data”}

scheduling % data padding Tl 93te 5AI Alde] AfEo] FTEHE 43}
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7V SEa ek, o] A% AP= ¥E ACKES primary channel®] multiplexing SF#] &

8

3, UL data® AFd F2 GZEY dd AKES 7+ AEdA AFs=s & ¢ 9
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T8 802, 11axol A& 20MHz ©]742] wideband®E A<= PPDUC th el A # <ol AF
45E ZE 20Miz &9 Ao F93 L-SIG &€ HE-SIG A HA4T AL HAs
I Q7] wEe] L-SIGe 3= PPDU length %ol w3o] EE ACKe] 93 4
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il

2#ES 2AEF a4l Ak

[0067] = 11& £ o] & dAlde] wE BA length aligmment& 9%k

[0068]1 & &HollA  At&3st= 8ol AID field padding W2 BA
information® T4 8492 Per TID infor, block ack sequence controli}
blockack bitmapg ZF AEult}t ACKES 3t &2 77t g A5 ZAolg ®
A 7] 8 M Aelrt 1 Ade] ACKTE Zolrt &2 ACKYl Per TID infor,
block ack scquence control® blockack bitmap2 WrE St 4Fdste] AEst= A
olt}. Blle] ACKE AAFE FA$E block ack scquence controld} blockack

bitmap2 AFZ I Per TID infor, = AIDYF ¥rE3 ),

[0070] 20MHz @<} 2+ AQEol &3d UL data AE @ 7 A2 =
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29 Aolrr gebd ¢ vk wEbA L-SIG 59 Ak ©18ke] multiplexed group
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< 71Fo =2 Z} BA information? AolE TS £ Uk, wEkAq d= F7H
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38-23

68



M= X 0 2015-03-17

g = 9ok, =3 & PPDUZF BAZE obid ACK optiong BA43 & A=

o

HHE 5= EE BA information®] WA ZE FL3A ACK optiond EAd3}sto] BA

JS‘»‘

starting sequence control/BA bitmape] B=Fd AHE A%=E S vt
[0071] = 12 2 ¥4 & AAlde) u& vF A= 38 dHeoly A
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Sk HA~ EQIE(Access Point, AP) TREZE 3%, Rt I (security

"

enhancement), F2 A}¥ =4 (radio resource measurement), 2= FZFS A3 F
A H<E(wireless access vehicular environment), W2 Z % (fast roaming), ™4
W E £ F (mesh network), 5 UEHI e A5 FE(interworking with external
network), FXA WIEY = #¥](wireless nelwork management) & TS 7]+ &
=2 A8 B A F Y.

[0004] IEEE 802.11 FolA] IEEE 802.11bi= 2.4GHz WiE=9o] F34E AME3}

WA #HI 11Mbpse] B4

B
il
N

= J9%c}.  IEEE 802.11b o]F o) 4+&3td IEEE
802.1lax= 2.4GHz W=7} o}l 5SGHz WHE o] Fu5E ALgstoa2x Aws| 233
2. AGHz =2 Fareo vlg] el dgist &S =329, OFDM 7S AH8-3t
Ea £2E2 Hu 5AMbps7hA] A ATE. 2@l IEEE 802.11ax [EEE 802.11b)

vl B4 Agr L 9ol v, ZEla [EEE 802.11gye IEEE 802.11bs} whzk

FAE 2.4Gllz Wiz o] F3b4EE A}ESte] Hr 54Mbpse] EAETE FHEHSH, I
# &84 (backward compatibility)€ REE3HaL 3] 4R3d F5& HAcH, &

A Aol ¢lol % IEEE 802.1laX th 9o ¢lt}.

[0000] Ze]3, FdiA FHefyeom AHsol2 T4l Sxmo dizt A

N

S F537) 9%t AAE Ve A2 E24 [EEE 802.11n°] Ak, IEEE 802.11n

M

f
m
:12
I
b
1
)
2
S,
o,
o
ofN
N
)
>,
_\1‘4
Kl

T vES=Ze] &9 ARE

i
.
2
o

=9 284S Fu 9o, Huh FAEo =2 {EEE 802.11nol A= dHeolE HE £

7F A 540Mbps o] AF¢l 1A #]8-(High Throughput, HD)€ X L&g, 3 A% of
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o

-

v
ﬂllﬂl
B
b
e
_(‘}E
k
=
9
)
4}‘,‘
b
ﬂllﬂl
B
)
i)
_cﬂi
>
£
ofx
>
1
S
+
[
1
o

o

= QFHVE AF&5h= MIMO(Multiple Inputs and Multiple Outputs) 7)ol 7]db

T3 9ok EZ, o] ZELE HolH AFAHE weol7] 8l FEHT AHES oY
N ASSteE ZTH S AMEE By oY, 28 F7AY 7] 98 JAn F3
T £ t}=(0Orthogonal Frequency Division Multiplex, OFDM)S A}&< % <

[0006] FAd o] Bgo] &dstdar, ol <] &3 ofEFe]ae]de] thgsta
o maf, HIoE IEEE 802.11n°] A Psle dHoly A7 SxHTt ¢ £ A&
(Very High Throughput, VHT)S A Hd}7] ¢35t M2 FAd8 Al=wlo] ozt 29
ol dlFsa vk, o] F IEEE 802.1lace 5GHz FoFolA]l g d9%

o 5Glz e Aelwo] gl

M

(80MHz~160MHz) S =] l@tc)l.  IEEE 802.1lac 3%
o, 7I€ 246z Y AFEFE] Y 2@8HE H8 =7 llac AAES
2.4Glz Aol Mol HZE AL Aolvh.  oluf 802.11ackE 2.4G1zo14 Hdj
A0MHz7HA] Bl Z2 8 A Y3lct. olEFHoz | o] Fh u=y oiE e A
2t Ha IGhps, HY @Y P2 HEE Hx S00Mbps7HA ZFsstA "ok ol
g 9e T4 F35 g E5(Hd 160Mz), o B2 MIMO FHE 2EY(AY 8
), ohE AREA MINO, ZElil & X WR(HY 256 QAM) 5 802.11n%lA
FrolERl FA E ol AHE st ofFoyxTh.  ERE, 7|E 2.5GHz/5GHz
hal 60GHz MEZS A3 dHolHE HEsts wWalo=®2 IEEE 802.11ad7} T},

IEEE 802.1ladv= WEW 7]&S o838t Hdl 76hpse] 28 AFsie dE53
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2, g HeolEt F¢4H D HYe 5 52 HEDNOE $974 2ELY
of Ftstrk. SARE 60GHz F=3tr Wl=+= Fols F37F o5 =717 F1tkelA
o] fulolag FhlRE o] Bo] Fhe g ©ao] Ut

[0007] FHAdL W& F35 IS AT 5 AT €L T di9e
AREE7] A3 HolEE dEshr] el 4 ATEd shed el deA dH

i dolHE R 999 F3E tigo] A o fol utel AR T3

lﬂ

T UYL AreFc. G E Eo] 20MHz HEe] F F5 Y (F Adielnw = ot

o

20MHz7F A} E7 58t 2 tHE 20MHz7F AR EU7Ss I tHE 20MHzOF AME UM s

olgtH F AMHzE AF HFo= st dHolHE dEdrh. ddd Fig tigqt

= HeolE dE dgo= AREshy] el A 7HER Fuka dige] ASelE =
T AR Bk =AVE k. B FHY FA AE 7le2 FYS Basic

(239 W&l

[hdstauzr shi= 341

[0008] B wee dest A lee] EAPL syl A% Ao=A,

FHAL AT FAY 4% AR AL PE, A L A20 AT A% =

A2 A3 9,
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[FAe] 4 ]

[0009] ol& 3 & w73

=

ra

i
Fe A4 A o] ACK He W

Nz A T AHe
$He AR,

(X2 73]

[e)

[0010] &

dgo] AAde] wE2w miltiplexed group ACKS &&3te] 21
835 A HAFE Sdo=2A UEYT Aol spectral efficiency® F7HA 4
T e ad7t ek

(00111 & & dAsHAl, & =8 4

[e]

Aldlell 2™ multiplexed group ACK
g o] &3] 0BSSe]

primary channcl®]

OBSS 4o A WEY = AA L] spectral efficiencys =

4 % U mAL U
F e 4% A

[0013] ¥ &+

CRVERE PP
F2g o gahs
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E 47 B Ewe] A AAde mE AP FAE UEY ESE.

i
rie
s
L
o,
lo
o

A AlA] gl #HEE STAo] AP} HIAaE dAsteE dAE

= 5

Z 62 B dvo] o AAl oo #EE STAe] HAE 24 WEe =Ag

=72 2 2o o dA ol #FHEE STAC] AE B 2 BHS =A%

gEd FAd EQDS 4L e 29,

% 9% ZJEAQ UF AER 4% dolH % 34 dAE Ue mu.

{1
—
<
flo
e
e
o,
1o,
2

Nelol me BF A4 3G dolH A5 AT AK

1
—
—
o
rhe
it
)
o
1

Alejell whE NAV b s =A% =3,

= 125 B w9 E HAAdo] u}E guard band 274 HWHEE ZAGH

132 B wwel dAldd] wE ©F ASA 4% volE dE FgoA

preamble A2 WHL ZAg TH.

% 145 £ gl dAole] @ HE preambles] TA WHE AT =9,

[238e 2A387 A FA4A WE]
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[0015) olelel H= ARg =Re Pxaq B wgo] &a= /& Rojd
A OBge) AN AR A7 Golsl AN £ AES B 0Pe] GAGE A

5 dg@ch Jet 2 oge og X oldt o

fu
-
)
i
A
30,
|o
R
2
)
2

A A Ete AAlde YA ook el =AM B TS FEstA 24

e,
)

[0019] F4d A2"Ee ) == o oo 7B Auls A E(Basic
Service Set, BSS)E Z&sltdl, BSStE A3do= F7IsE o]FolM A= Fal
g F de JI71ES HIE}E e Autg oz BSSE AT ETH
BSS(infrastructure BSS)$}t =% BSS(Independent BSS, IBSS)E FEEH 4 ¢loH,

T 18 o] F ¢l=Z g AE" A BSSE Ve Tk,
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[0020] = 10 Z=AIE npe} Zro] AZFFAEFH A BSS(BSS1, BSS2)= 3t

=

O o]de] 2Ho]A(STA-1, STA-2, STA-3, STA-4, STA-5), &H] AH]2

rr

(Distribution Service)& &3t ZH|e]Ad HAl& FEJAE(PCP/AP-1, PCP/AP-
2), 2 cthFe AA2 ERIE(PCP/AP-1, PCP/AP-2)E& AZAIZIE &8 Al=d
(Distribution System, DS)& FE &3t}

[0021] ~~H]©] A (Station, STA)E [EEE 802.11 TF° #AHS Wt oz
A< Ao (Medium Access Control, MAC)SF FA41 mjx]e] ofgt E#]F(Physical
Layer) ClEI#ol2g Z s Jolo] tulol2iA, Feas dAHs ZAE(AP)

o} vl AA~ FAE STA(Non-AP Station)E EF FIFJch. FA S 43 &~

e
t
ﬂ?l_:
Ol
o
=

2
>
£
2
)

o] AL T Z A A (Processor)et E#AIB] (transceiver)

o
N
2P
)
b«
. o2
ol
_)x]_v‘
k)
i

ol
o
2
-

X,
=i
24
it
o,
Jo

ol
o
£
i
o)
>,
[>
i
S
&
2
i)
)
iz
P
tlo
2
oH

ol
O
o
)
2
o
k)
o

O
=

ZepAEHX BSSOA APe} HEHA] & STAE Ateole] §41E APE A-Fohof

zojAE Aol gHolAw, tholdlE W2yl dAW Aol AP HEHA e
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BSS Coordination Point)E& X &sl= /@S Z ALEEH, Feldoznes Fz Ao
71, 7]A = (Base Station, BS), ==-B, BTS(Base Transceiver System), HE+= A}<]
E A7 Y s EF X2FHE 7 AUt

[0023] H52] d=Zet=E A BssE B4 A=808)8 T3 45 dZ2=2
T Avt. olw, DSE B3t dA"E EFF2] BSSE FAF MY M E(Extended
Service Sct, ESS)E} Ftr}. ESSel XS = STAES AR F4¢ ¢ e, 5d
3k ESS Wlol A AP} HES A L STAER E3 gl TAstdEA shiie] BSSelA

THE BSSE °]F T F Ut

[0024] = 2= & &ne] & dAdel me F490 AL 5% BSSE
EAsha Qlvh. = o2e] AAeel = 1e] dAleet FASAY FEse e

of
I
o
o
[

2R AFIEs dv.

[0025] = 29 ZAl®E BSS-3= =& BSSolH APE ¥ &3k 7] wlFof,
= SEOlA(STA-6, STA-T)©] APeF H&H A & dHEelth. =3 BSS= DSE e
AE&ol F8HA gor, A7l &vld U ES A(sell-conlained nelwork)E

ol2u}. E¥H BSSolA ZzFe] ~Ho]AE(SIA-6, STA-7)L2 tholdE=Z M2 dOFA

44-13

98



ME X 0 2015-03-04

[0028] Z=A]€ wpe} Zo], B wwge] oo wE STA(100)S Z 2 A
(110), 38k o]de] vELZ <y #Aols FF=(NIC, Network Interface Card,

120), A Qe He]28(140), tl=&Ede]l FH(150) € HEZ(160)E 3T

EIR=
[0029] AA, MESHZ AdEFH A JF=E(120= FAA 35S 5387 9
T EEEA, STA00) ) WFFAAL 9Fo=z FHjE § vk, B Wy A4

of 2™, JEHZ JEFAelL FlE (1208 AR vE Fi5 WEE ojfsts

f
1,
+
%2
K
o
i
ks

2 HEYL Aol FlE ZE(120_1-1200)S F &3
W, WELZ <EHAOlL e EE(120_1~120n)& 2.4GHz, 5GHz 2 60GHz Z
ME o2 Fih7 fHEY UEYI JIEFAC: JFlE EES EHE 5 U, B
g o] AAlde] whE™, STA(100)& 6GHz oo Fyl¢ HIEE o] &8 FHolx
shipel vEYA dE oA e REF, 6GHz 5t T MEE o= 4
olZ shitel MELZ RIFFAolA Fte EES THE £ Atk 449 HEYZ=

AEidlol: A= EE(120_1-120)e  HF WESZ <dE Aol Jst= EE

7

1
X
L

(120_1~120_n)°] A Q3= Fo fse Al 7o we; AP B= 9] F STAT

T4 BAE IS A}, WEYZA AEFA ol F= (1200 STA(100)9] A%

&

2 9 A g w3 Mo ditel YES I AEA) 2 It EE(120_1~120_
nN9E FZA7) AT FA e trre] Y EYA QEHA A FtE EE(120_1~120_n)

2 @7 FHAA F Uk,
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[0030] @A, = 39 ESZA STA100)9] H59 HELZ A Aol
Jt= RE(120_1-120_m)2 M2 BEEo] ZEAE] qlem, ZZhe] ELZ AFE
Holx FHE EE(120_1~120_n)¢] MAC/PHY AlFol M= Hgdgo=z= ggdct. ot
g2 EEE oo FHEA Fon, Ego ME b Fig izl UEYA
e Aol Jt= EEo] ite] Fo=z Bgd AEHZE STA(100)¢] FulE FX= 3l
o},
[0031] &2, F34 A ]2F(140)E STA100)°] F9)E vgat 4
Bel /2% $9g TEAT. =, fA4 dEAaR40E G¥E 98 o
£ ol&dt A9 YHE FAE £ doen, TaAAUINE FAd F4 99
of 71&%ke] STA(100)E Alolgd 4 vk, Eg, &4 AEFAILR(140)E ohFs
€3 £02 ol8sle] TRAM110)0] BH 72T £HL AT F AT
(00321 t}go=2, fxaEdo] FH(150)L taFde] stde onAE &
geoh, 7] gaZeol 91015002 T2 A(110)o] o8 dfEE AMx =
E Z2AA01002] Aol BHE 7l A4 <dEAc)ls Fo tdd v)aF el
endgEg 289 £ drh. EF, WE(160)E STA00) A AHEEE Ao =

239 ¢
STA(100)°] AP

% gt

[0033] &

STAC100)

b o)

1.
s i

wo] Hole g

2

TC

2]

)

e =

=24

g %

WelelE A Aaet
A5 Fster)

S
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T 5 =t
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T2 aWo] E

AA10=

X2 9

A<l
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L

e
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WE 1ol deld $54E AE + drt.

e,

of¢
o

STA(100) 8] Z FRAELS Al

rl

o]l AAlde] wtEw, T ZAA(110)E STA(100)e] A8 =9 A3 A%/F

AR olel dlgst Few AE AE/RA Fo) ARUA]A

oz e 59 Heoez #HFH F Urh. TG, B OEwge] A A g ol A
STAC100)e] d& FAHE, ol& HHE olesi EE(130), 4 Qe ] =5(140)

g oAz o] $3(150) S-S STAC100)e)] devzxo g Fujd £ 9lt}.

[0036]1 AP(A A~ XQQE)o] F4

[0037] = 4& &

3

Hol A AAlde) uwE APl FAHEL e
EEF ot}
[0038] =A1E upel o], B ol HAAldeo] w&E AP(200)E Z=2AMA

T 5s 2=
=g ¢ odd. =

(210), NIC(Network Interface Card, 220) % = X2 (160)

il
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4o 4 AP(200)e] T4 F = 39 STA(100)®] 7T FLstAAv 353k

o
4o
Mo
2

WAAE FRA AEe AFAES Bt

[0039] = 45 Fxsd, B 9o & AP(2000= AHolx shjeo] Fub
W= A BSSE 293t7] 913 WEY A Qg Ho|A FE(220)0E FH|gY. X 3

o] AAloo A et vied Zo], AP(200)9] WERZ Qe Aol FIE (220) &

L

il

ME BE F3E MEE olgdiE Bid WESD ddETels s

b

(220_1~220_m)S EZTFE + Urr. =, 2 Lo A4 w2 AP200)E A=
e Fuke W= olE ElW 2.4GHz, 5GHz, 60GHz & 5 7 o9 WEY= <¢H
dlol2x Fte EES ¥4 FHE 5 vk v s AlE, AP(200)E 6GHz ©]7de]
FoE HEE o] &3le Holkm shvte] UlES R QIE Tl FtE RET, 6GHz ©]

ste] Zdg MES ol gsls Holm sjihe] MENZ AT s SE BEL T

$3 QdEAlel2= A= EE(220_1~220_m) 0] Adsts Fibg wise] Rl 4o
et STAY ¥4 B4g 988 5 ok, HEYI dEdcx Jst= (2200
AP(200)°] A% B o7 AMFel wet & wel shvte] MESND dEHls JtE B
F(220_1-220m) & SAA7I AW FAO thre] MEYA e~ FtE BE
(220_1~220_m) & 37 F2A1d < Qlrt.

[0040] Thgo =z, ®E (26008 AP(200)04 AEFHE o] =zl 9
oo we ZHE "elHg At ol Aol Tz o SIAY] F&ES #©E

e 7

I
[

T2 age] 2ghE ¢ vk EI, Z2AAM2I0)s AP0

t
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EL Aoy, FRE 712 Holy $5AL Aogd & gt
[0011] 3, Z2AMA(210)E "= (260)e] AFH 2HolATe H&ES

dsts T2ae dAste], sh o4ke] STACI00)9] diste T4 23 HAA

il

AFsta, STACI00) 9] FE 840 wet AL 24E d8ks, 4 23 A

Ae 7zt 2ol A 4 ol tid AR E X et ool wig A<

[0042]1 F 3 AA oA

[0043] = 5= £ IR & 44 e #-d"E STAe] APt 3 E EAsE
GAE AEFH R ZAG Aol

[(0011] = 55 ZHz=zshw, & wwe] w& STACI00)7F AP(20009] H&3h=
A= ZA 2AMY(Scanning), $15(Authentication) % Z&(Associalion)®] 3%
A= BT, 28ddA S STA100)7F AP(200)7F £ <93t= BSSe] A& AHE
g58te dAlelv. 2Ad S FHEr] A% WHer s APYL FrldoR Agst
£ HE(Beacon) HAARE L3I HERE SISt AAE 273 (Passive
Scanning) 7] (S101)3% STA7} APoll = =23H Q2 H(Probe Request)E ALE3ta

(S103), APE2EE =Z=Z B 2% (Probe Response)2 <A1} (S105) HE HARE

1t

S35l el H 2789 (Active Scanning )7|Ho] T},
[0045] =21 SAAA AFxdoez T4 HE FHE F4T STA100) =

215 S (Authentication

o
ofy
2
&
o
&

o

o
ke
0,

¢1Z 8 A (Authentication Request)
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Response) & 41(S107b)8ke] [lF HAE st

[0016] A==l IEEE 802.11 AlFNA ] <15 ZAE +38 §F, 237 @7

ey

(8109a, S109p)E F8lsta, F7FF oz 802.1X 71¥ke] <15(S111) 2 DICPE E-
IP 2 FE5(S5113) 9AE 3T 4 A}, AS(300)E Authentication ServerZ A
STAC100)7F 802.1X 7]¥ke] 15& A= 3te AW EA AP(200)0] /o2 Ags
of AL BEe AHEAN AL T Ut

[0047] = 6&

rhe
(.
o
Lo
e
11t
>
2
=2
rj‘g‘
i
i
w
;._3
rs
1o
H
>,
]
[
=
ol
ok
%
o

[0048] = 68 F=ZFYE, B 9o 2 Al STM11I0)E F 433 A
1 AP(210)=} A 2 AP(220)0l A F71F o2 Falste vE WHARE Frste] 474
APEC 74 H&E HRE FE53Hr).

[0049] = 7& £ W™

ne
ikt
=
£
=2
s o)
i
uu
4
B
1o,

1
)
[T

27 e
=S Aot}

[0050] = 7&

b

Z3td, B g wrE A 1 STA(1I0) =

Sl
'k
=2
£
_&
ok

APS] HRE FE3F7] 98 T=2H 84 HAAE H453, o9 4

oo
o
fr
%l
fl
|z

< AAE 2z A 1 AP(210)9F A 2 AP(220) 2 K-¥] F4lste] 2 APE 9]

4

A H[E JARE F59T).

[0051] o}F A} A A3 ASE
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[0052] = 8& E "ol o Aide] #Add F449 JELJzZ +4L2 e

War el

3, ol 24 el agol met oE AR 3% H&e] ool 2HE F
Atk mF oy BSSZF e sl FAR fdelEtd & BSseel Hfsta sle
A sl AR thEA vEhr] Wi, = 83 el @& BSSWH vl gl
= 47 AR BSse FEel met & vhed Ad G4 thEA vEd # )
mebA M= e AE A% 94 tE AR A JE52 Adsh] A mEAlb
Fgol & 5 Sl

[0054] = 9% 712H th3 A& 3% wole A% HAe) A8 e
Wi ok ohE AR AR AEe] A st A thEA o] ddel F
Aol dlelEl & AEsof st7] Wil BSS W9 RE @Ed AL L F s
AP7} HE HAAE #AEsts Wl FEsith. wEkA AP b 29 doly A
Eol =S WA #fsted dE A Hely AFo] AEsE old AlFH Bss

W 5 @EEe] Wy g A4 AE dely &4 5 2 X T2 HEE got
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ofF &, 3 AT HAEAH I ARE dTENA AEsFolor Fr}t. o]
#Het FHEL vt AFER AT dHole HAEE 93t Initiation ¥4 (S901) 2

schedul ing #4(S902)2. 2 = 4 ort. Abde) =8 scheduilingel #HE AR

ul
>
i)
o
A
2
A
odl
BN
o
)
A
3%
o
>,
2
5
o
A
)
ik
4
i1
»O
30,
[o
it
o

o] AFel ol87Fs3 channelo] dg ARE ME Fu T= HAo] T, o

ZhA M A AP7F o] €753 chamel S 33

)
4
2
4
2
uus
iz)
fn
9
o
oft
@]

oy
=

3
i

FollA o]8753 EE chamel FARBRE y=u gofst= Halog 3" S

9tk B ZHHEo e initiation 2 scheduling® A3 Fx% 2 €L FF

[0055] Initiation ¥} scheduling o] =5 wixl® AP7} RFalE Aol
APZEE I L subcarrier® F8te] thae] @Eo] FAlol HolHE AF3H
(S903), ®l°olEl A5 Fole= APY} 338F ®lolH AFo FAF ZE GEd A dHo
BH $£4 oBE e AKS Addlor gtk (S904). 802.1lax ZFolAE 20MHz
w22 channelel] 2.5/5/10 MHz2] subchannel 99 ZE YL S35t Heke 1
ska A7) W&ol sFbe] channelol there] ©hgo] AEol AT = m, upEhA
APE= Z+2}9] chamnel®] group ACKS] HEl2 Z+Zz}9] channeld] A43 @EEo 4

gk ACKS #AEsoF o).
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[0056] T} AFEx} 23 dole zFolA IFET BSS Hlx FHAo=Z AF}

)

of there] OBSSe] F&FS AT Fd @] Al fixel g2t o8 Jbe

colg B9 72 Aol A% Asw 9w #7

Aol 7] tr=2A vEbA F

i

Z7] G=2A vrelg ¢ Ak, mEA @A S9033) go] A& A< AEF Heoly HE
of #olE air timeo] Z+ AEEE 7] =4 ek £ k. a2 APFF 4
I FRAE FAY FIAE F de 710l = A%, air time®] 71 channel®] A
TAE st T AT dHoly HAEFS PR channelo] WgF ACKE 4T 5 }17]
o FA4 DHEL air time©] 7FF 70 channel®] HolE F4lo] TEEH= Al E
747 zero padding (8905) T3 T& WHo= dir]jd Fo AKE dAsws 7 A
o olet Zo] paddingeZ th7]st= Ay dloly HEst #E el ;P chamel S
HA53HA Fo] dAvk3E el spectral efficiency’F @4stA W, &3] sl3F channel
< primary channel® A}&3}= OBSSe] % padding 713 &< o3 53} &

T g7 Wzl 48] e A€ AA "o wEbd 2 EEelM s Al

2]

Ade A2&7) AF OF AEA AT telH AEL AT AK 45 Ee A

2

o

[0057] = 102 £ @He] dr|de & tE AR % doly AF

[0058] £ dHoiAE 7]& 802.11°] #HT uizt BE Fd whEo]
primary channel2 E3}o] UL-OFDMA initiationS FHZE A4y :, o] o] &
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Doc Code: PD.REQ.RETR

PTO/SB/38 (02-20)

Document Description: Request for USPTO to retrieve priority docs Approved for use through 11/30/2020. OMB 0651-0031

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

. . COMPLETE IF KNOWN
Request to Retrieve Electronic  |[appiication number | 16/377,829
Priority Application(s) Filing Date April 8, 2019
First Named Inventor | VW0Ojin AHN
Art Unit 2467
Send completed form to: Commissioner for Patents Examiner Name GaUtam Sharma
\P.O. Box 1450, Alexandria, VA 22313-1450 Attorney Docket Number] QUS-0003 )

Pursuant to 37 CFR 1.55(i), the undersigned hereby requests that the USPTO retrieve an electronic copy of each of the following foreign
applications for which priority has been claimed under 35 U.S.C. 119(a)-(d) from a foreign intellectual property office participating with
the USPTO in a bilateral or multilateral priority document exchange agreement. This Request must be submitted:
- within the later of sixteen months from the filing date of the prior foreign application or four months from the actual filing date of
an application under 35 U.S.C. 111(a),
- within four months from the later of the date of commencement (37 CFR 1.491(a)) or the date of the initial submission under
35 U.S.C. 371 of an application entering the national stage under 35 U.S.C. 371, or
- with a petition under 37 CFR 1.55(e) or (f).

[[] oeriona
Please retrieve the priority application identified in Column C, a certified copy of which is contained in the EP or JP
application identified in Columns A and B:

A B C
Code for Application containing the Non-participating priority application to be
Participating non-participating priority application retrieved
Office (EP or - Access Code Country
P only) App. No. Filing Date (for P only) Code App. No.

PTION B

This Request may be used for the infrequent circumstance when a claim for priority to an application filed in a participating
foreign intellectual property office was made prior to that foreign intellectual property office becoming a participating foreign
intellectual property office.
Please retrieve the priority application identified in Columns A and B:
A B
Code for Participating Office (e.g., EP) Application to be retrieved
or WIPO DAS Depositing Office (e.g.,

AU, BR, CN, DK, EA, EE, ES, FI, GB a0
At s St St e St Al St App. No. Filing Date (for WIPO DAS
IB, IN, JP, KR, MA, NL, NZ, SE) Depositing Office)

KR 10-2015-006670|05/13/2015| 1889

Access Code

The USPTO will not attempt to retrieve the identified priority application(s) unless an identical claim for foreign priority to the application
identified above is made pursuant to 37 CFR 1.55(d) or a petition is granted under 37 CFR 1.55(e) or (f). Applicants are advised to
consult Private PAIR (accessed through www.uspto.gov) to assure that the retrieval has been successful. The applicant bears the
ultimate responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign
intellectual property office, or a certified copy of the foreign priority application is filed, within the time period set forth in 37 CFR
1.55(g)(1).

I hereby declare that I have the authority to grant access to the above-identified foreign application(s).

/David C. Oren/ October 8, 2020

Signature . Date

David C. Oren /703-766-3756
Printed or Typed Name Telephone Number
Attorney 38,694
Title Registration Number, if applicable

This collection of information is required by 37 CFR 1.55(d). The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 8 minutes to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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Privacy Act Statement

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

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

1.

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

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

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or
local law enforcement agency, if the USPTO becomes aware of a violation or potential violation
of law or regulation.
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EFS ID: 40790335
Application Number: 16377829
International Application Number:
Confirmation Number: 4240
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Customer Number: 34610
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If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Doc Code: PD.REQ.RETR

PTO/SB/38 (02-20)

Document Description: Request for USPTO to retrieve priority docs Approved for use through 11/30/2020. OMB 0651-0031

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

. . COMPLETE IF KNOWN
Request to Retrieve Electronic  |[appiication number | 16/377,829
Priority Application(s) Filing Date April 8, 2019
First Named Inventor | VW0Ojin AHN
Art Unit 2467
Send completed form to: Commissioner for Patents Examiner Name GaUtam Sharma
\P.O. Box 1450, Alexandria, VA 22313-1450 Attorney Docket Number] QUS-0003 )

—

N

1

OPTION B

Pursuant to 37 CFR 1.55(i), the undersigned hereby requests that the USPTO retrieve an electronic copy of each of the following foreign
applications for which priority has been claimed under 35 U.S.C. 119(a)-(d) from a foreign intellectual property office participating with
the USPTO in a bilateral or multilateral priority document exchange agreement. This Request must be submitted:
- within the later of sixteen months from the filing date of the prior foreign application or four months from the actual filing date of
an application under 35 U.S.C. 111(a),
- within four months from the later of the date of commencement (37 CFR 1.491(a)) or the date of the initial submission under
35 U.S.C. 371 of an application entering the national stage under 35 U.S.C. 371, or
- with a petition under 37 CFR 1.55(e) or (f).

DQEIIQN.A

Please retrieve the priority application identified in Column C, a certified copy of which is contained in the EP or JP
application identified in Columns A and B:

A B C
Code for Application containing the Non-participating priority application to be
Participating non-participating priority application retrieved
Office (EP or - Access Code Country
P only) App. No. Filing Date (for P only) Code App. No.

This Request may be used for the infrequent circumstance when a claim for priority to an application filed in a participating
foreign intellectual property office was made prior to that foreign intellectual property office becoming a participating foreign
intellectual property office.
Please retrieve the priority application identified in Columns A and B:
A B
Code for Participating Office (e.g., EP) Application to be retrieved

or WIPO DAS Depositing Office (e.g.,

AU, BR, CN, DK, EA, EE, ES, FI, GB a0
At s St St e St Al St App. No. Filing Date (for WIPO DAS
IB, IN, JP, KR, MA, NL, NZ, SE) Depositing Office)

KR 10-2015-0030369|03/04/2015| 2EBH1
KR 10-2015-0036754|03/17/2015| 573C

The USPTO will not attempt to retrieve the identified priority application(s) unless an identical claim for foreign priority to the application
identified above is made pursuant to 37 CFR 1.55(d) or a petition is granted under 37 CFR 1.55(e) or (f). Applicants are advised to
consult Private PAIR (accessed through www.uspto.gov) to assure that the retrieval has been successful. The applicant bears the
ultimate responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign
intellectual property office, or a certified copy of the foreign priority application is filed, within the time period set forth in 37 CFR
1.55(g)(1).

Access Code

I hereby declare that I have the authority to grant access to the above-identified foreign application(s).

/David C. Oren/ October 8, 2020

Signature . Date

David C. Oren /703-766-3756
Printed or Typed Name Telephone Number
Attorney 38,694
Title Registration Number, if applicable

This collection of information is required by 37 CFR 1.55(d). The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 8 minutes to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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Privacy Act Statement

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

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

1.

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

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

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

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

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

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

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

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

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

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
34610 7590 09/23/2020
KED & ASSOCIATES, LLP SHARMA, GAUTAM
P.O. Box 8638
Reston, VA 20195 | ART UNIT PAPER NUMBER |
2467
DATE MAILED: 09/23/2020
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NO.
16/377.829 04/08/2019 Woojin AHN QUS-0003 4240

TITLE OF INVENTION: WIRELESS COMMUNICATION TERMINAL AND WIRELESS COMMUNICATION METHOD FOR MULTI-USER
CONCURRENT TRANSMISSION

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 12/23/2020

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

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

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

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

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

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at

www.uspto.gov/PatentMaintenanceFees.
Page 1 of 3

PTOL-85 (Rev. 02/11)
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

34610 7590 09/23/2020 Certificate of Mailing or Transmission
KED & ASSOCIATES. LLP I hereby certify that this Fee(s) Transmittal is being deposited with the United
’ States Postal Service with sufficient postage for first class mail in an envelope
P.O. Box 8638 addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Reston, VA 20195 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
(Typed or printed name)
(Signature)
(Date)l
APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
16/377,829 04/08/2019 Woojin AHN QUS-0003 4240
TITLE OF INVENTION: WIRELESS COMMUNICATION TERMINAL AND WIRELESS COMMUNICATION METHOD FOR MULTI-USER
ONCURRENT TRANSMISSION
APPLN. TYPE | ENTITY STATUS I ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 12/23/2020

EXAMINER | ART UNIT | CLASS-SUBCLASS |
SHARMA, GAUTAM 2467 370-329000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of upto 2

O e N P 2 registered patent attorneys or agents. If no name is
Fee Address" indication (or "Fee Address" Indication form PTO/ listed, no name will be printed.

SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

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

|95}

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

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

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

4a. Fees submitted: [MIssue Fee (JPublication Fee (if required) [JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Blectronic Payment via EFS-Web [ Enclosed check (] Non-electronic payment by credit card (Attach form PTO-2038)

[ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

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

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
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.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

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 Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/377.829 04/08/2019 Woojin AHN QUS-0003 4240
| EXAMINER |
34610 7590 09/23/2020
KED & ASSOCIATES, LLP SHARMA, GAUTAM
P.O. Box 8638
Reston, VA 20195 | ART UNIT PAPER NUMBER |
2467

DATE MAILED: 09/23/2020

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 1(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 CFR 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)
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OMB 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 OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB 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 OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 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, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

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. Arecord 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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Application No. Applicant(s)
. . 16/377,829 AHN et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
GAUTAM SHARMA 2467 Yes

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

1.4} This communication is responsive to 08/19/2020.
[J A declaration(s)affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J 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.} The allowed claim(s) is/are 13-30 . 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
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4.} Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) MAIl b) (JSome  *c) [J None of the:
1. [0 Certified copies of the priority documents have been received.
2. V) Certified copies of the priority documents have been received in Application No. 15/555,075 .
3. [0 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] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

3 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.[J Notice of References Cited (PTO-892) 5. (¥} Examiner's Amendment/Comment

2.0 Information Disclosure Statements (PTO/SB/08), 6. ¥} Examiner's Statement of Reasons for Allowance
Paper No./Mail Date

3.0J Examiner's Comment Regarding Requirement for Deposit 7. (J Other .

of Biological Material
4. Interview Summary (PTO-413),
Paper No./Mail Date. 20200902.

/GAUTAM SHARMA/ /HASSAN A PHILLIPS/
Examiner, Art Unit 2467 Supervisory Patent Examiner, Art Unit 2467

U.S. Patent and Trademark Office -
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20200902
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Application/Control Number: 16/377,829 Page 2
Art Unit: 2467

Allowability Notice

Notice of Pre-AIA or AIA Status
1. The present application, filed on or after March 16, 2013, is being examined under the first
inventor to file provisions of the AIA.

2. Claims 13-28 are allowed.

EXAMINER'S AMENDMENT

3. An examiner’s amendment to the record appears below. Should the changes and/or additions be
unacceptable to applicant, an amendment may be filed as provided by 37 CFR 1.312. To ensure

consideration of such an amendment, it MUST be submitted no later than the payment of the issue fee.

4. Authorization for this examiner’s amendment was given in an interview with David Oren on
09/15/2020.
5. The application has been amended as follows: In the abstract, Please change from two

paragraphs to one paragraph by replacing the original:

13

The present invention relates to a wireless communication terminal and a wireless
communication method for efficiently managing simultaneous data transmissions of a plurality
of terminals.

To this end, provided are a base wireless communication terminal including: a
transceiver configured to transmit and receive a wireless signal; and a processor configured to
control an operation of the base wireless communication terminal, wherein the processor is
configured to: transmit a trigger frame triggering a multi-user uplink transmission of a plurality
of terminals, receive multi-user uplink data through resources allocated to the plurality of
terminals, and transmit a block ACK through the resources in response to the received multi-
user uplink data, wherein the transmission of the block ACK in each resource is terminated at
the same time, and a wireless communication method using the same.”
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By the amended version:

33

The present invention relates to a wireless communication terminal and a wireless
communication method for efficiently managing simultaneous data transmissions of a plurality
of terminals. To this end, provided are a base wireless communication terminal including: a
transceiver configured to transmit and receive a wireless signal; and a processor configured to
control an operation of the base wireless communication terminal, wherein the processor is
configured to: transmit a trigger frame triggering a multi-user uplink transmission of a plurality
of terminals, receive multi-user uplink data through resources allocated to the plurality of
terminals, and transmit a block ACK through the resources in response to the received multi-
user uplink data, wherein the transmission of the block ACK in each resource is terminated at
the same time, and a wireless communication method using the same.”

Allowable Subject Matter

1. The following is an examiner’s statement of reasons for allowance: As to claim 13, the

following limitations are novel and not obvious over the art of record in combination with the remaining
limitations “receive, through the transceiver, o wigger frame indicating uplink transnussion of one or
miove ferrmnals, wherein the wrigger frame includes an association identificr (A2 ficld, and perform
through the iransceiver, an uplink transpission in response 1o the trigger frame, wherein the AID fiell i
used o identify whether the trigger frame includes o padding field 1o which padding is applied,

and whevein the rigger frame further includes the padding field when the AlD field is set fo o specific

veidue o

2. As to claims 14-20, 29 and 30, the claims are allowed as being dependent from an allowable
claim.
3. As to claim 21, the claim are allowed as applied to claim 1 above with similar limitations.
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4. As to claims 22-28, the claims are allowed as being dependent from an allowable claim.

5. Any comments considered necessary by applicant must be submitted no later than the payment
of the issue fee and, to avoid processing delays, should preferably accompany the issue fee. Such

submissions should be clearly labeled “Comments on Statement of Reasons for Allowance.”

Conclusion

Any inquiry concerning this communication or earlier communications from the examiner
should be directed to GAUTAM SHARMA whose telephone number is (571)270-7182. The examiner
can normally be reached on 11lam-8pm.

Examiner interviews are available via telephone, in-person, and video conferencing using a
USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use
the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice.

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.

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 https://ppair-
my.uspto.gov/pair/PrivatePair. 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
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USPTO Customer Service Representative or access to the automated information system, call 800-786-
9199 (IN USA OR CANADA) or 571-272-1000.

/{GAUTAM SHARMA/
Examiner, Art Unit 2467

/HASSAN A PHILLIPS/
Supervisory Patent Examiner, Art Unit 2467
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‘USOCR;
'FPRS;
‘EPO; JPO

L84 :884  kwak-jinsam.in. :US- OR :OFF  :2020/09/02
: 5 ? ‘PGPUB; 5 £19:00 :

'USPAT; f

' USOCR;

:FPRS; §
; : : 'EPO; JPO : : :
‘L85 524  ison-juhyung.in. ‘Us- ‘OR :OFF  :2020/09/02
; ; : PGPUB; g 119:00 ‘

:USPAT;, 3 :

‘USOCR;

-FPRS;

'EPO; JPO

L86 :4,786 :H04W74/085.cpc. ‘US- ‘OR "OFF  :2020/09/02
f : : :PGPUB; : :19:00 :
‘USPAT; :
‘USOCR;
FPRS;
EPO; PO

187 11,835 HO4W74/0841.cpc. Us- OR OFF  2020/09/02
L : PGPUB; § 119:00 ‘
USPAT; :

USOCR;

FPRS;

'EPO; JPO

188 27,437 HO4W74/0833.cpc. Us- OR OFF  2020/09/02
L : PGPUB; ; 119:00 i
{USPAT; 3 :
{USOCR;
FPRS;
EPO; JPO

189 13954 HO4W74/08.cpc.  US  OR  OFF  2020/09/02
- : PGPUB; | 119:00
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190 19,278  HO4W74/00.cpc. US- OR OFF  12020/09/02
é s PGPUB; : 119:00 :
(USPAT; : g
'USOCR;
'FPRS;
'EPO; JPO

191 12,143 HO4W72/1284.cpc. US- OR 'OFF  2020/09/02
: 'PGPUB; : :19:00 :
‘USPAT; : :
'USOCR;
'FPRS;
; : : 'EPO; JPO : :
192 9,159 H04W72/1278.cpc. ‘US- 'OR 'OFF  :2020/09/02
i : i 'PGPUB; : 119:00 :
‘USPAT; :
-USOCR;
'FPRS;
'EPO; JPO

‘193 119,898 :HO4W72/12.cpc. ‘Us- ‘OR {OFF £2020/09/02
- PGPUB; z 119:00 :
(USPAT; : :
{USOCR;
FPRS;
'EPO; JPO

194 8,392 H04W72/1231.cpc. ‘US- OR 'OFF  :2020/09/02
i i i 'PGPUB; : 119:00 :
'USPAT; : :
'USOCR;
'FPRS;
'EPO; JPO

195 5,413 HO04W72/1226.cpc. Us- OR OFF  2020/09/02
i : i 'PGPUB; : 119:00 r
'USPAT; :
'USOCR;
FPRS;
'EPO; PO

196 5,669 H04W72/121.cpc. ‘US- ‘OR ‘OFF ©2020/09/02
: : : ‘PGPUB; i :19:00 :
"USPAT; :
USOCR;
FPRS;
EPO; JPO

197 4,791 H04W72/1205.cpc. ‘US- OR 'OFF  :2020/09/02
: ; PGPUB; ; 119:00
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FPRS;

198 11,062 HO4W72/00.cpc. US- OR OFF  2020/09/02
S é PGPUB; : 119:00 :

FPRS;

199 42,071 HO4W72/0413.cpe. US- OR OFF 2020/09/02
o PGPUB; z 119:00 :
: (USPAT; :

{USOCR;
FPRS;
EPO; JPO

1100 32,171 HO4W72/0406.cpc. Us- OR OFF  2020/09/02
; Q : :PGPUB; : :19:00 :
"USPAT; : :
‘USOCR;
FPRS;
'EPO; JPO

L101 47,760  HO4W72/04.cpc. Us- OR OFF  2020/09/02
o ; PGPUB; ; 19:00
"USPAT; i
USOCR;
FPRS; |
EPO; PO

/1102 111,062 : HO4W72/00.cpc. ‘US- OR "OFF  :2020/09/02
: i ‘PGPUB; i ©19:00 :

‘USPAT; :

‘USOCR;

'FPRS; ;
: : ; 'EPO; JPO : g ;
L1030 HO4W1/1664.cpc. ‘Us- ‘OR "OFF  :2020/09/02
: ; ; ‘PGPUB; ; £19:00 :

‘USPAT; : i

"USOCR;

‘FPRS;

‘EPO; JPO

L104:0 :HO4W1/1621.cpc. -US- :OR :OFF  :2020/09/02
: Q % ‘PGPUB; ! ©19:00 :
(USPAT; f é
-USOCR;
FPRS;

1105 0 ' HO4W1/1607.cpc. US- OR OFF  2020/09/02
; ; % PGPUB; : -19:00
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1108 0 HM4W1/00cpc.

w or oFF

FPRS;

2020/09/02
19:00 :

1109 3 "15555075"

L110 6 "predetermined association ID"

‘PGPUB;
‘USPAT;
‘USOCR;
'FPRS;
‘EPO; JPO

FPRS;
EPO; PO

-US- OR . OFF
‘PGPUB; :
‘USPAT;
'USOCR;
‘FPRS;
'EPO; JPO

1 2020/09/02
:19:00 ;

2020/09/02
19:00

1112127 "2011102575"

US- OR OFF
PGPUB; :
_USPAT;

'USOCR;

FPRS;

'EPO; JPO

£2020/09/02
:19:00 -

L1131 :2011-102575

Us- OR OFF
PGPUB; :
(USPAT; : ; :
USOCR; : g ;

£ 2020/09/02
119:00 '



1116

inoh.in. and seok.in. and Ig.as.

0130314697".pn.

- '20120314697"pn.

U R

u-  OR

FPRS;

COFF
: 19:00

OFF

2020/09/02
19:00 :

118

L1119

95 oumap win psdor pacding)

“"ba bitmap" with (pad or padding)

:"bitmap" with (pad or padding) with
;(duplicat$5 or repeat$5)

‘PGPUB;
‘USPAT;
‘USOCR;
'FPRS;
‘EPO; JPO

FPRS;
EPO; PO

‘US- OR
‘PGPUB;

‘USPAT;
'USOCR;
‘FPRS;
'EPO; JPO

OFF

1 2020/09/02
:19:00 ;

2020/09/02
19:00

- ("bitmap" with (pad or padding) ) and
‘(multiuser or mimo or "mu mimo")

Us- OR
PGPUB;
_USPAT;
'USOCR;
FPRS;

'EPO; JPO

£2020/09/02
:19:00 -

“("bitmap" with (pad or padding) ) and
i (multiuser or mimo or "mu mimo" or
"multi-user" )

166

US- OR
PGPUB;

(USPAT; : ; :
USOCR; ; g ;

£ 2020/09/02
119:00 '



1,666

:(pad or padding) with (duplicat$4 or
- repeat$5)

i(pad or padding) with (multluser ormlmo
sor "mu mimo" or "multi-user" ) with
(duplicat$4 or repeat$5)

(baor'blockack’ or "block
;acknowledge") with (pad or padding)

u-  OR

us-  OR

FPRS;

COFF
: 19:00

OFF

2020/09/02
19:00 :

199

( ("block ack" or "block acknowledge" o
"block acknowledgment") near7 (pad or
-padding) ) and ("same time" )

(ba or "block ack" or "block
-acknowledge") near7 (pad or padding)

((baorblockack”or'block
‘acknowledge") near7 (pad or padding) )
iand ("same time" )

‘PGPUB;
‘USPAT;
‘USOCR;
'FPRS;
‘EPO; JPO

FPRS;
EPO; PO |

‘US- OR
‘PGPUB;

‘USPAT;
'USOCR;
‘FPRS;
'EPO; JPO

OFF

1 2020/09/02
:19:00 ;

2020/09/02
19:00

“(("block ack" or "block acknowledge" or
“"block acknowledgment") near7 (pad or
padding) )

US- OR
PGPUB;
{USPAT;
{USOCR;
FPRS;

'EPO; JPO

£2020/09/02
:19:00 -

- ("time to process" or "processing time" )
-with ( (pad or padding) )

167

US- OR
PGPUB;

(USPAT; : ; :
USOCR; ; ; ;

£ 2020/09/02
119:00 :



1130 233 ("time to process” or "processing time") US-  OR  OFF  2020/09/02
: : ;nearS (pad or padding) ;PGPUB; : 19:00 '

fL131 5126 §("time to process" or "processing time" ) US OR :OFF §2020/09/02 :
: : -near3 (pad or padding) :PGPUB; : :19:00 3

1132 20 (("time to process” or "processing time” ) US-  OR  OFF  2020/09/02
; : ‘near3 (pad or padding) ) with (frame or :PGPUB; : :19:00 :
;packet or datagram or pdu or ppdu ) gUSPAT; 5 :

FPRS;

113355 ("time to process" or "processing time" ) US- ‘OR 'OFF  :2020/09/02
: : :with (pad or padding) with (frame or :PGPUB; ; :19:00 '
- packet or datagram or pdu or ppdu ) ‘USPAT; : %

'USOCR;
'FPRS; g
'EPO; PO

13435 L1133 not L132 US- OR OFF  12020/09/02
f : f ‘PGPUB; g :19:00 3
'USPAT; : é
|USOCR;
'FPRS;
.EPO; JPO

L1356 "predetermined association id" ‘US- ‘OR 'OFF  :2020/09/02
; : ; 'PGPUB; : 119:00 ;
{USPAT; :
:USOCR;
FPRS;
‘EPO; JPO

1136 5,118 (“trigger frame”) Us- OR OFF 1 2020/09/02
- PGPUB; 5 119:00 -
(USPAT; :
-USOCR;
FPRS;
.EPO; JPO

- ("trigger frame") with (fcs) with (pad or
- padding) .PGPUB;
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1138 203 (‘trigger frame") with (pad or padding) US-  OR  OFF  2020/09/02

: ("trigger frame" or "trigger packet") with :
:(pad or padding) with ("predetermined  :PGPUB;
-association") -USPAT;

1140 2 (("trigger frame" or "trigger packet") with US- ~ OR  OFF  2020/09/02
; : ‘(pad or padding)) same ("predetermined :PGPUB; : :19:00 :
association") - USPAT; 5 :

FPRS;

1141 5 (("trigger frame" or "trigger packet") with | US- OR OFF  2020/09/02
: : - (pad or padding)) and ("predetermined  :PGPUB; ; £19:00
-association”) ‘USPAT; : :

FPRS;
EPO; PO

L1425 L71 and L86 US- OR OFF  12020/09/02
f : f ‘PGPUB; g :19:00 3
'USPAT; : é
|USOCR;
'FPRS;
.EPO; JPO

‘PGPUB;
‘USPAT;
‘USOCR;
'FPRS;
‘EPO; JPO

1144 0 L71and L88 US- OR OFF  2020/09/02
- PGPUB; : 119:00 -
(USPAT; !

-USOCR;

FPRS;

.EPO; JPO

1145 0 L71 and L89 US- OR OFF  2020/09/02
: : : ‘PGPUB; : 119:00 '

(USPAT; . : :
USOCR; b
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1480  L7landl®2

U~ OR  OFF
f : 119:00

s R o

FPRS;

2020/09/02
19:00

1149 0 L71 and L93

‘PGPUB;
-USPAT;
'USOCR;
'FPRS;
'EPO; JPO

FPRS;
EPO; PO |

-US- OR . OFF
‘PGPUB; :
‘USPAT;
'USOCR;
‘FPRS;
'EPO; JPO

12020/09/02
:19:00 :

12020/09/02
19:00 3

L1525  L71and L96

US- OR OFF
PGPUB; :
_USPAT;

'USOCR;

FPRS;

'EPO; JPO

12020/09/02
:19:00 -

L1530 :L71 and L97

Us- OR OFF
PGPUB; |
(USPAT; | : |
USOCR; | |

12020/09/02
:19:00 :



1156 0  L7iandl100

U~ OR  OFF
: : ;19:00

s R o

FPRS;

2020/09/02
19:00 :

1157 0 L71andL101

‘PGPUB;
‘USPAT;
‘USOCR;
'FPRS;
‘EPO; JPO

FPRS;
EPO; PO |

:US- OR :OFF
‘PGPUB; :
‘USPAT;
'USOCR;
‘FPRS;
'EPO; JPO

12020/09/02
:19:00 ;

2020/09/02
19:00

1160 0 L71 and L104

US- OR OFF
PGPUB; :
_USPAT;

'USOCR;

FPRS;

'EPO; JPO

12020/09/02
:19:00 -

L1610 :L71 and L105

US- OR OFF
PGPUB; :
(USPAT; : ; :
USOCR; : ;

12020/09/02
119:00 '



:L71 and L107

164 0 L7tandlt08

U~ OR  OFF
f : 119:00

w or oFF

FPRS;

2020/09/02
19:00

1165 3 L71and L109

‘PGPUB;
-USPAT;
'USOCR;
'FPRS;
'EPO; JPO

FPRS;
EPO; PO |

-US- OR . OFF
‘PGPUB; :
‘USPAT;
'USOCR;
‘FPRS;
'EPO; JPO

12020/09/02
:19:00 :

12020/09/02
19:00 3

L168 3 "15555075"

US- OR OFF
PGPUB; :
 USPAT;

'USOCR;

FPRS;

'EPO; JPO

12020/09/02
:19:00 -

1169 1514 i ("predetermined assocaition id" or "aid")

;with ("trigger frame")

12020/09/02
:19:00 :



1170 5 ("predetermined assocaition id" or "aid") US- ~ OR  OFF  2020/09/02
z : -with ("trigger frame") with (pad or PGPUB; : :19:00 :
-padding or add or adding) ‘USPAT; 3 :

L1715 - ("predetermined assocaition id" ‘Us- ‘OR "OFF  :2020/09/02
: : -or"association identifier" or ‘PGPUB; : :19:00 ;
"predetermined assocaition identifier" or USPAT; i

“"aid" or "association id" ) with ("trigger  : USOCR;
:frame") with (pad or padding or add or  :FPRS;
adding) ‘EPO; PO

L1725 i("predetermlned assocaition id" or :US- OR 'OFF  :2020/09/02
? : - "association identifier" or "predetermined :PGPUB; £19:00 '
:association identifier" or "aid" or {USPAT; : :
i"association id" ) with ("trigger frame")  {USOCR;

-with (pad or padding or add or adding)  :FPRS;

'L173 525  ("predetermined assocaition id" or ‘US- ‘OR 'OFF  :2020/09/02
: : -"association identifier" or "predetermined :PGPUB; : :19:00 ;
‘association identifier" or "aid" or {USPAT; ' :

“"association id" ) with ("trigger frame")  : USOCR;

: :FPRS; :
- : EPO; JPO - ; |
:L174:525  ("predetermined association id" or ‘US- OR ‘OFF  12020/09/02
f : -"association identifier" or "predetermined :PGPUB; : :19:00 3

:association identifier" or "aid" or {USPAT;, : :

i"association id" ) with ("trigger frame")  {USOCR;

: FPRS;

'EPO; JPO

L1175 358 (("predetermined association id" or US- OR 'OFF  2020/09/02
: “"association identifier" or "predetermined :PGPUB; : :19:00 :
‘association identifier" or "aid" or {USPAT; : :

“"association id" ) with ("trigger frame")) :USOCR;
‘and (pad or padding or add or adding or :FPRS;
‘exten or extending or encapsulat$6) :EPO; JPO

‘L1176 207 §(("predeterm|ned association id" or -US- OR ‘OFF  12020/09/02
: -"association identifier" or "predetermined :PGPUB; : £19:00 :
§association identifier" or "a|d" or ;USPAT; : 2 :

:"association id" ) with ("trigger frame")) :USOCR;
‘and ( (pad or padding or add or adding or : FPRS;
“exten or extending or encapsulat$6) with EPO; JPO
i ( packet or frame or message ) ) :

§L177 19 i (("predetermined association id" or US- ‘OR ‘OFF  :2020/09/02

; -"association identifier" or "predetermined :PGPUB; 5 119:00
‘association identifier" or "aid" or "USPAT; § :
“"association id" ) with ("trigger frame")) USOCR; : :

173



§same( (pad or padding or add or adding
‘or exten or extending or encapsulat$6)
:with ( packet or frame or message ) )

-US- OR
'PGPUB;

‘Us- ‘OR
PGPUB;

§"predetermined association id"

1225

1226

§("trigger frame") with ( "bar" or "block
iack" ) with (pad or padding)

((tr|ggerframe)w|th(bar))and(pad ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
-or padding) :

236

§"15555075"

"16377829"

i("block ack™) with ( pad or padding)

Ctrigger frame) with ("bar”or "bock
-ack" )

("trigger frame") with ( "block ack” )

FPRS;
.EPO; JPO

|USPAT;
_USOCR;
'FPRS;
'EPO; JPO

“USPAT;
{USOCR;
FPRS;

'EPO; JPO

Us- OR
PGPUB;

|USPAT;
‘USOCR;
FPRS;
'EPO; JPO

Us- OR
PGPUB;

USPAT;
| USOCR;
'FPRS;

EPO; PO
US- OR
PGPUB;
USPAT;

‘USOCR;
:FPRS;

%EPO; JPO

US- oR
PGPUB;

_USPAT;
{USOCR;
FPRS;
'EPO; JPO

US- OR
PGPUB;
“USPAT;

|USOCR;
FPRS;

174

OFF

- OFF

12020/09/02
119:00 :

©2020/09/02
19:00 :

12020/09/02
119:00 :

©2020/09/02
-19:00 :

2020/09/02
19:00 :

©2020/09/02
19:00 :

12020/09/02
119:00 f

1 2020/09/02
119:00



1229 200 ('igger frame") nears (pad or pacding) Us-  OR  OFF
T : ; | | 119:00

U OR  OFF

FPRS;

2020/09/02
19:00 :

1232128 ("block ack” ) with (aid)

12333
f : padding)

1234 288

gwith (pad or padding)

block ack" or BA or "bar") with (aid)

Cloccack’ ) with (a) with pador

‘PGPUB;
‘USPAT;
‘USOCR;
'FPRS;
‘EPO; JPO

FPRS;
EPO; PO |

-US- OR . OFF
‘PGPUB; :
‘USPAT;
'USOCR;
‘FPRS;
'EPO; JPO

£ 2020/09/02
:19:00 ;

2020/09/02
19:00

"16320158"

US- OR OFF
PGPUB; :
_USPAT;

'USOCR;

FPRS;

'EPO; JPO

£2020/09/02
:19:00 -

1236142
: : nulu)

“"trigger frame" with "aid" with (ulink or

175

US- OR OFF
PGPUB; :
(USPAT; : ; ;
USOCR; ; g ;

£ 2020/09/02
119:00 :



L1237 177  “trigger frame" with "aid" with (ulink or  :US- :OR :OFF  :2020/09/02
i : -"ul" or ack or multiuser or "block ack")  :PGPUB; ©19:00 :
| USPAT; ' z

-USOCR;
FPRS;
'EPO; JPO

112380 “"trigger frame" with "aid" with (ulink or  :US- OR 'OFF  :2020/09/02
: : "ul" or ack or multiuser or "block ack")  :PGPUB; : :19:00 ;
‘with (pad or padding) ‘USPAT;, :

 USOCR;
FPRS;
: : : 'EPO; JPO : : :
1239 51 "aid" with (ulink or "ul" or ack or US- OR OFF  2020/09/02
? : -multiuser or "block ack") with (pad or | PGPUB; £19:00 '
- padding) ‘USPAT; :
i ‘USOCR;
FPRS;
‘EPO; JPO

1240 : 4 "partial aid" with (frame or packet) with ( : US- ‘OR 'OFF  :2020/09/02
z : ‘pad or padding) ‘PGPUB; : :19:00 ”
: 'USPAT; :

USOCR;

FPRS;
o : EPO; PO | ; |
11241:293  ("trigger frame" ) with ( pad or padding) :US- OR ‘OFF  12020/09/02
f : : ‘PGPUB; : 119:00 3

(USPAT; ?

| USOCR;

FPRS;

'EPO; JPO

1242 1519 (frame or packet) with (staid or "sta-id"  US- ‘OR 'OFF  :2020/09/02
: : “or aid or "partial aid" or "predetermined PGPUB; : :19:00 Q
:association Id" or "sta id" ) with (pad or :USPAT; :

‘padding) “USOCR;
FPRS;
:EPO; JPO

24371 i (frame or packet) near5 (staid or "sta-id" :US- OR ‘OFF  12020/09/02
: : cor aid or "partial aid" or "predetermined :PGPUB; : :19:00 -
-association Id" or "sta id" ) near5 (pad or :USPAT; : z

: padding) :USOCR;
'FPRS;
‘EPO; JPO

:(frame or packet).clm. and (staid or "sta-
:id" or aid or "partial aid" or :PGPUB;
i "predetermined association Id" or "sta id" : USPAT;
9).clm. and (pad or padding).clm. and ‘USOCR; : :
(trigger).clm.
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2710  l44andnz

U OR OFF
f : 319:11

s R o

FPRS;

2020/09/02
19:11 :

12720 1244and 118

12730  Radandie

‘PGPUB;
‘USPAT;
‘USOCR;
'FPRS;
‘EPO; JPO

FPRS;
EPO; PO |

:US- OR :OFF
‘PGPUB; :
‘USPAT;
'USOCR;
‘FPRS;
'EPO; JPO

12020/09/02
19:11 ;

2020/09/02
119:11 ;

1275 0 1244 and 121

US- OR OFF
PGPUB; :
_USPAT;

'USOCR;

FPRS;

'EPO; JPO

12020/09/02
119:11 -

L2761 1244 and 122

US- OR OFF
PGPUB; :
(USPAT; : ; :
USOCR; : ;

:2020/09/02
119:11 ‘



12793 Radandl5

U OR OFF
f : 319:11

s R o

FPRS;

2020/09/02
19:11 :

1280 0 1244 and 126

12810  l44and7

‘PGPUB;
‘USPAT;
‘USOCR;
'FPRS;
‘EPO; JPO

FPRS;
EPO; PO |

:US- OR :OFF
‘PGPUB; :
‘USPAT;
'USOCR;
‘FPRS;
'EPO; JPO

12020/09/02
19:11 ;

2020/09/02
119:11 ;

12830  1244and 129

US- OR OFF
PGPUB; :
_USPAT;

'USOCR;

FPRS;

'EPO; JPO

12020/09/02
19:12 -

L2842 -1244 and 130

US- OR OFF
PGPUB; :
(USPAT; : ; :
USOCR; : ;

:2020/09/02
119:12 ‘



1287 0 I44andB33

U~ OR  OFF
: : ;19:12

s R o

FPRS;

2020/09/02
19:12 :

12880  I244and 134

1289 0  R44andB35

‘PGPUB;
‘USPAT;
‘USOCR;
'FPRS;
‘EPO; JPO

FPRS;
EPO; PO |

:US- OR :OFF
‘PGPUB; :
‘USPAT;
'USOCR;
‘FPRS;
'EPO; JPO

12020/09/02
119:12 ;

2020/09/02
119:12 |

1291 0 1244 and 137

US- OR OFF
PGPUB; :
_USPAT;

'USOCR;

FPRS;

'EPO; JPO

12020/09/02
19:12 -

1292 :3 -1244 and 138

US- OR OFF
PGPUB; :
(USPAT; : ; :
USOCR; : ;

:2020/09/02
119:12 ‘



S1 2 sharma-gautam.xa. and ("block ack’ or
; "block acknowledge$5")

:sharma-gautam.xa.
- preamble”)

S3 3 sharma-gautamxa.and (legacy with

preamble)

and ("legacy

U  OR  OFF
: : : ;16:25

w or oFF

FPRS;

2019/09/27
16:25 :

'S4 41 sharma-gautam.xa. and ("20 mhz")

S5 3 sharma-gautam.xa. and (("20 mhz") with
: : (legacy ))

:sharma-gautam.xa.
("he-sig-a" ))

and (("20 mhz") with -
'PGPUB;
|USPAT;
_USOCR;
'FPRS;
'EPO; JPO

FPRS;
EPO; PO
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acknowledge$5™) : ; : : :

3 5 OFF  2019/09/27
PGPUB; 2 116:25 f
_USPAT; :

' USOCR;

'FPRS;

'EPO; JPO

513

728

kim-yongho.in. US- OR OFF  2019/09/27

PGPUB; : 116:25
_USPAT; :

_USOCR;

FPRS;

'EPO; JPO

Awakjinsamin.  Us  OR  OFF  2019/09/27

PGPUB; g 116:25
(USPAT; :

|USOCR;

FPRS;

'EPO; JPO

S5

3533

-son-juhyung.in. US- OR OFF  2019/09/27

PGPUB; : 116:25
‘USPAT; :
‘USOCR;

FPRS;

EPO; PO

HO4W74/085.cpc. US- OR OFF  2019/09/27
PGPUB; ; 116:25 ‘
(USPAT; :
|USOCR;
FPRS;
'EPO; JPO

18726

' HO4W74/0841.cpc. US- OR OFF  2019/09/27

PGPUB; : 116:25
{USPAT; : :
USOCR;

FPRS;

EPO; JPO

HO4W74/0833.coc.  US  OR  OFF  2019/09/27
:PGPUB; : :116:25
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'S18 10,061  HO4W74/08.cpc. US- OR OFF  12019/09/27 |
% ; PGPUB; ; 116:25 :
(USPAT; : g
'USOCR;
'FPRS;
'EPO; JPO

1519 7,707  HO4W74/00.cpc. US- OR OFF  2019/09/27
: 'PGPUB; : 116:25 :
‘USPAT; : :
'USOCR;
'FPRS;
; : : 'EPO; JPO : :
1S20 8,445 H04W72/1284.cpc. ‘US- 'OR 'OFF  :2019/09/27
i : i 'PGPUB; : 116:25 :
'USPAT; :
-USOCR;
'FPRS;
'EPO; JPO

S21 6,677 | HO4W72/1278.cpc. US- OR OFF  2019/09/27
: : ‘PGPUB; : 116:25 :
(USPAT; | ;
{USOCR;
FPRS;
EPO; PO

S22 13,418 HO4W72/12.cpc. US- OR OFF  2019/09/27
- : PGPUB; ; 116:25 ;
USPAT; : %
 USOCR;
FPRS;
'EPO; JPO

1S23 6,421 HO4W72/1231.cpc. US- OR OFF  2019/09/27
; : : PGPUB; : 116:25 r
_USPAT; :
' USOCR;
FPRS;
'EPO; JPO

S24 13,880  HO4W72/1226.cpc. Us- OR OFF  2019/09/27
f f 5 ‘PGPUB; i 116:25 :
‘USPAT; :
USOCR;
FPRS;
'EPO; JPO

1525 4,091 :HO04W72/121.cpc. ‘US- OR OFF  2019/09/27
: ; PGPUB; ; 116:25
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FPRS;

1$26 13,427 'HO4W72/1205.cpc. US- OR OFF  2019/09/27
; : ; .PGPUB; ; 116:25 :

FPRS;

:S27 18,631 :H04W72/00.cpc. ‘Us- .OR :OFF  :2019/09/27
: i ‘PGPUB; i 116:25 :
‘USPAT; :
:USOCR;
‘FPRS;
‘EPO; JPO

1528 29,929 HO4W72/0413.cpc. Us- OR OFF  2019/09/27
; Q : :PGPUB; : :116:25 :
"USPAT; : :
‘USOCR;
FPRS;
'EPO; JPO

1529 23,745 HO4W72/0406.cpC. Us- OR OFF  2019/09/27
T : PGPUB; | 1625
"USPAT; i
USOCR;
FPRS;
EPO; PO

1S30 32,544 HO4W72/04.cpc. US- OR OFF  :2019/09/27
; ; ; ‘PGPUB; : :16:25 :

'USPAT; :

:USOCR;

FPRS;
; ; ; 'EPO; JPO : g :
/S31 8,631 HO4W72/00.cpc. US- OR OFF  2019/09/27
; ; ; PGPUB; ; 116:25 :

(USPAT; : i

'USOCR;

'FPRS;

_EPO; JPO

S32 0 HO4W1/1664.cpc. Us- OR OFF 1 2019/09/27 |
: ; ; PGPUB; : 116:25 f
_USPAT; f é
'USOCR;
FPRS;

833 0 ' HO4W1/1621.cpc. US- OR OFF  12019/09/27 |
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OFF
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1 "20120314697".pn.
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12 "babitmap" with (pad or padding)

‘PGPUB;
‘USPAT;
‘USOCR;
'FPRS;
‘EPO; JPO

FPRS;
EPO; PO

‘US- OR
‘PGPUB;
‘USPAT;
'USOCR;
‘FPRS;
'EPO; JPO
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12019/09/27
116:25 ‘

2019/09/27
116:25 |
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_PGPUB;
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{USOCR;
FPRS;
'EPO; JPO

12019/09/27
116:25 -
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167 “("bitmap" with (pad or padding) ) and
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S50 74 (‘bitmap" with (pad or padding) Jand  US-  OR  OFF  2019/09/27
: : : (multiuser or mimo or "mu mimo" or PGPUB; : :16:25 ’
- "multi-user" ) ‘USPAT; : :

S51 5 (pad or padding) with (multiuser or mimo US- OR  OFF  2019/09/27
f : -or "mu mimo" or "multi-user" ) with ‘PGPUB; : :16:25 3
- (duplicat$4 or repeat$5) ‘USPAT; :

S52 17,490 (pad or padding) with (duplicats4or ~ US- ~ OR  OFF  2019/09/27
= : repeat$5s) PGPUB; : 16:25 :

FPRS;

1S53 1,519 (ba or "block ack" or "block Us- OR OFF  12019/09/27 |
: : -acknowledge") with (pad or padding) ‘PGPUB; : :16:25 '

FPRS;
EPO; PO |

1S54 673  i(ba or "block ack" or "block ‘US- OR ‘OFF  12019/09/27
f : -acknowledge") near7 (pad or padding)  :PGPUB; : :16:25 3
; (USPAT; :
:USOCR;
FPRS;
'EPO; JPO

'S55 1154 ((ba or "block ack" or "block ‘US- ‘OR 'OFF  :2019/09/27
ﬁ : ‘acknowledge") near7 (pad or padding) ) PGPUB; : :16:25 Q
‘and ("same time" ) {USPAT; :

i 'USOCR;
'FPRS;
‘EPO; JPO

1§56 13 {( ("block ack" or "block acknowledge" or iUS- OR ‘OFF  12019/09/27
f : -"block acknowledgment") near7 (pad or :PGPUB; g 116:25 -
- padding) ) and ("same time" ) ‘USPAT;, : 2
: {USOCR;
FPRS;
‘EPO; JPO

. (("block ack" or "block acknowledge" or :US-
:"block acknowledgment") near7 (pad or :PGPUB;
-padding) ) 'USPAT;
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S58 527 ('timeto process' or "processing time") US-  OR  OFF  2019/09/27 |
; : ;with ( (pad or padding) ) ;PGPUB; : 16:25 '

:S59 1222 §("time to process" or "processing time" ) US OR :OFF §2019/09/27 :
: : -near5 (pad or padding) :PGPUB; : :16:25 1

S60 118 (‘timeto process’ or "processing time") US-  OR  OFF  2019/09/27
ﬁ : -near3 (pad or padding) .PGPUB; : 116:25 :

FPRS;

1 S61 15 “(("time to process" or "processing time" ) : US- ‘OR 'OFF  :2019/09/27
f : ‘near3 (pad or padding) ) with (frame or :PGPUB; : :116:25 '
i packet or datagram or pdu or ppdu ) {USPAT; : :
‘USOCR;
'FPRS; g
: : : .EPO; PO : : :
1562 48 ‘("time to process" or "processing time" ) iUS- OR ‘OFF  12019/09/27
: : ‘with (pad or padding) with (frame or ‘PGPUB; : :16:25 3
- packet or datagram or pdu or ppdu ) ‘USPAT; ?
‘ {USOCR;
FPRS;
'EPO; JPO

S63 33 562 not S61 US- OR OFF 2019/09/27
T ; PGPUB; | 1625
'USPAT; i
USOCR;
FPRS;
EPO; JPO

:S64 5 "predetermined association id" ‘US- OR ‘OFF  12019/09/27
: : PGPUB; : 116:25 -
(USPAT; :
:USOCR;
FPRS;
“EPO; JPO
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S66 27 (‘trigger frame") with (fcs) with (pador  US-  OR  OFF  2019/09/27 |
z : padding) PGPUB; : 16:25 :

'S67 192 ("trigger frame") with (pad or padding)  US- OR OFF  12019/09/27 |
: : ; PGPUB; : 116:25 f

S68 2 ('trigger frame” or "trigger packet") with US-  OR  OFF  2019/09/27
; : ‘(pad or padding) with ("predetermined  :PGPUB; : :16:25 :
association") - USPAT; 5 :

FPRS;

1569 2 (("trigger frame" or "trigger packet") with | US- OR OFF  12019/09/27 |
: : - (pad or padding)) same ("predetermined :PGPUB; ; 116:25 '
-association”) ‘USPAT; : :

‘FPRS; :
; ; ‘EPO; JPO : : :
:S70 4 {(("trigger frame" or "trigger packet") with i US- OR ‘OFF  12019/09/27
; : ‘(pad or padding)) and ("predetermined  :PGPUB; : :16:25 :
-association") ‘USPAT; i
i :USOCR;
‘FPRS;
“EPO; JPO

S71 7 ("trigger frame" or "trigger packet").clm. :US- ‘OR 'OFF  :2019/09/27
ﬁ : -and (fcs or "frame check" or "check ‘PGPUB; : :16:25 Q
:frame").cim. and (pad or padding).clm.  :USPAT; :

i 'USOCR;
'FPRS;
:EPO; JPO

:S72 2 isharma-gautam.xa. and ("block ack" or  US- OR ‘OFF  12019/09/27
f : "block acknowledge$5") PGPUB; g 116:25 -
: ‘USPAT; ;
:USOCR;

FPRS;
‘EPQ; JPO

:sharma-gautam.xa. and ("legacy
prea mble™)
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S74 3 sharma-gautamxa.and (legacy with ~ US-  OR  OFF  2019/09/27 |
: : preamble) PGPUB; : 16:25 '

:sharma-gautam.xa. and ("20 mhz")

S76 3 sharma-gautamxa.and ("20 mhz') with US- ~ OR  OFF  2019/09/27
; : (legacy )) PGPUB; : 16:25 :

FPRS;

577 2  sharma-gautam.xa. and (("20 mhz") with : US- OR OFF  12019/09/27 |
f : ("he-sig-a" )) .PGPUB; : 116:25 :

'FPRS; g
: : : .EPO; PO : : :
1578 358  (("20 mhz") with ("he-sig-a" )) US- OR OFF  2019/09/27 |
f : f 'PGPUB; : 116:25 ;

(USPAT; ?

'USOCR;

'FPRS;
'EPO; JPO

(("20 mhz") with ("he-sig-a" ) with 5
‘legacy) :PGPUB;

: {USPAT;
“USOCR;
‘FPRS;
:EPO; JPO

1580 57 i ("same time") with ("block ack" or "block :US- OR ‘OFF  12019/09/27
f : ‘acknowledge$5") PGPUB; g 116:25 -
: ‘USPAT; ;
:USOCR;
FPRS;
‘EPO; JPO

S81 2 ("20130286959" | "20130301569").PN.  US- OR OFF  12019/09/27
; : ; PGPUB; : 116:25 ?

82 128  ahnwoojnn.  Us-  OR  OFF  2019/09/27
e : PGPUB; | 116:25
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1S83 245 kim-yongho.in. US- OR OFF  12019/09/27 |
% s PGPUB; ; 116:25 :
(USPAT; : g
'USOCR;
'FPRS;
'EPO; JPO

1584 728  kwak-jinsam.in. US- OR OFF  2019/09/27 |
: 'PGPUB; : 116:25 :
'USPAT; : :
'USOCR;
_FPRS;
; : ; EPO; JPO : g
'S85 380 son-juhyung.in. US- OR OFF  12019/09/27
z i z 'PGPUB; : 116:25 :
_USPAT; :
-USOCR;
'FPRS;
'EPO; JPO

/886 3,533 H04W74/085.cpc. -US- ‘OR ‘OFF  :2019/09/27
: : ‘PGPUB; : 116:25 :
(USPAT; : ;
{USOCR;
FPRS;
EPO; JPO

1S87 1,441 'HO4W74/0841.cpc. US- OR OFF  2019/09/27
. i PGPUB; ; 116:25 :
(USPAT; : %
'USOCR;
FPRS;
'EPO; JPO

1588 18,726 HO4W74/0833.cpc. US- OR OFF  2019/09/27
. i PGPUB; § 116:25 r
'USPAT; :
'USOCR;
FPRS;
'EPO; PO

1S89 10,061 HO4W74/08.cpc. US- OR OFF  2019/09/27
L PGPUB; : 116:25 :
‘USPAT; :
USOCR;
FPRS;
'EPO; JPO

1S90 7,707  HO4W74/00.cpc. US- OR OFF  2019/09/27 |
i PGPUB; ; 116:25
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FPRS;

591 8,445 H04W72/1284.cpc. US- OR OFF  12019/09/27 |
; : ; .PGPUB; ; 116:25 :

FPRS;

1892 16,677 ‘H04W72/1278.cpc. ‘Us- OR ‘OFF  :2019/09/27
P PGPUB; | 16:25 |
‘USPAT; :
{USOCR;
FPRS;
EPO; PO

1S93 13,418 HO4W72/12.cpc. Us- OR OFF  2019/09/27
; Q : :PGPUB; : :116:25 :
"USPAT; : :
‘USOCR;
FPRS;
'EPO; JPO

1594 6,421 HO4W72/1231.cpc. US- OR OFF  2019/09/27
- : PGPUB; ; 116:25 :
(USPAT; s
' USOCR;
FPRS;
EPO; PO

1S95 13,880 HO4W72/1226.cpc. US- OR OFF  :2019/09/27
; ; ; ‘PGPUB; : :16:25 :

‘USPAT; :

‘USOCR;

'FPRS; ;
; : ; 'EPO; JPO : : :
1596 4,091 H04W72/121.cpc. ‘US- OR 'OFF  :2019/09/27
; ; ; 'PGPUB; ; 116:25 :

'USPAT; : i

'USOCR;

'FPRS;

'EPO; JPO

197 3,427 'HO4W72/1205.cpc. US- OR OFF  2019/09/27
o : PGPUB; 2 116:25 ;
USPAT; f é
 USOCR;
FPRS;

1598 8,631 HO4W72/00.cpc. US- OR OFF  12019/09/27 |
; ; ; PGPUB; : 116:25
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5101 32,544 HO4W72/04.cpc.

U R OF

FPRS;

2019/09/27
16:25 :

1S102 8,631 HO4W72/00.cpc.

5103 0 HO4WY/1664.cpc.

‘PGPUB;
‘USPAT;
‘USOCR;
'FPRS;
‘EPO; JPO

FPRS;
EPO; PO

US- OR . OFF
‘PGPUB; :
‘USPAT;
'USOCR;
‘FPRS;
'EPO; JPO

12019/09/27
116:25

2019/09/27
116:25 |

15105 0 ' HO4W1/1607.cpc.

US- OR OFF
PGPUB; :
_USPAT;

'USOCR;

FPRS;

'EPO; JPO

12019/09/27
116:25 -

1S106:0 - H04W1/16.cpc.
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Us- OR OFF
PGPUB; :
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12019/09/27
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w or oFF

FPRS;

2019/09/27
16:25 :

;51105 "predetermined association ID"

S1110  we2011102575

011102575"

‘PGPUB;
‘USPAT;
‘USOCR;
'FPRS;
‘EPO; JPO

FPRS;
EPO; PO |

:US- OR :OFF
‘PGPUB; :
‘USPAT;
'USOCR;
‘FPRS;
'EPO; JPO

12019/09/27
116:25 ‘

2019/09/27
116:25 |

US- OR OFF
PGPUB; :
_USPAT;

'USOCR;

FPRS;

'EPO; JPO

12019/09/27
116:25 -

5114833  inoh.in. and seok.in. and Ig.as.

US- OR OFF
PGPUB; :
(USPAT; : ; :
USOCR; : ;

12019/09/27
116:25 :



S115 1 '20130314697".n.  US-  OR  OFF  2019/09/27
: : : :PGPUB; : 16:25 :

S116:11  "20120314697".pn. US- OR OFF  2019/09/27
: : ; PGPUB; : 116:25 :

ST wumes Gy v 0 o e
; : ; PGPUB; | 116:25 ‘

FPRS;

S118'362  "bitmap" with (pad or padding) Us- OR OFF  2019/09/27
; : ; PGPUB; : 116:25 '

FPRS;
EPO; PO |

:S119:6 "bitmap" with (pad or padding) with ‘US- OR ‘OFF  12019/09/27
f :  (duplicat$5 or repeat$5) ‘PGPUB; : 116:25 3
: 'USPAT; ;

:USOCR;
FPRS;
'EPO; PO

S120 67 ("bitmap" with (pad or padding) ) and US- OR OFF  2019/09/27
: : (multiuser or mimo or "mu mimo") ‘PGPUB; : 116:25 ;
; ‘USPAT; : :

' USOCR;
'FPRS;
.EPO; JPO

:5121:74 {("bitmap" with (pad or padding) ) and ‘US- OR ‘OFF  12019/09/27
f : “(multiuser or mimo or "mu mimo" or PGPUB; g 116:25 -
"multi-user" ) ‘USPAT; : :
: :USOCR;
FPRS;
‘EPO; JPO

: (pad or padding) with (multiuser or mimo : US-
or "mu mimo" or "multi-user" ) with :PGPUB;
(duplicat$4 or repeat$5) ‘USPAT;
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5123 17,490 (pad or padding) with (duplicaté4or ~ US- ~ OR  OFF  2019/09/27
; : ;repeat$5) - PGPUB; ; 116:25 :

'S124 1,519 (ba or "block ack" or "block Us- OR OFF  2019/09/27
; : -acknowledge") with (pad or padding) :PGPUB; : :16:25 3

5125 673 (baor'blockack' or "block  Us  OR  OFF  2019/09/27
ﬁ : -acknowledge") near7 (pad or padding) ~ ‘PGPUB; : 116:25 :

FPRS;

'S126 154 ( (ba or "block ack" or "block US- OR OFF  2019/09/27
: : -acknowledge") near7 (pad or padding) ) :PGPUB; ; 116:25 ;
-and ("same time" ) ‘USPAT; : :

'FPRS; g
: : : .EPO; PO : : :
1512713 “( ("block ack" or "block acknowledge" or i US- OR ‘OFF  12019/09/27
: : -"block acknowledgment") near7 (pad or :PGPUB; : :16:25 3
- padding) ) and ("same time" ) ‘USPAT; 5
"USOCR;
FPRS;
'EPO; JPO

15128 19 “(("block ack" or "block acknowledge" or : US- ‘OR 'OFF  :2019/09/27
ﬁ : “"block acknowledgment") near7 (pad or PGPUB; : :16:25 Q
-padding) ) (USPAT; :

i 'USOCR;
'FPRS;
‘EPO; JPO

15129527 i ("time to process" or "processing time" ) US- OR ‘OFF  12019/09/27
f : ‘with ( (pad or padding) ) PGPUB; g 116:25 -
: ‘USPAT; ;
:USOCR;
FPRS;
‘EPQ; JPO

:("time to process” or "processing time" )
-near5 (pad or padding) PGPUB;
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S131 118 ("time to process” or "processing time") US-  OR  OFF  2019/09/27 |
: : ;near3 (pad or padding) ;PGPUB; : 16:26 '

'S132:15  (("time to process" or "processing time" ) : US- OR 'OFF  :2019/09/27
f : ‘near3 (pad or padding) ) with (frame or :PGPUB; : :116:26 f
i packet or datagram or pdu or ppdu ) {USPAT; i

'USOCR;
FPRS;
; : 5 'EPO; PO : 3 :
1513348 :("time to process" or "processing time" ) iUS- OR 'OFF  :2019/09/27
5 5 -with (pad or padding) with (frame or ‘PGPUB; 116:26 '
: packet or datagram or pdu or ppdu ) {USPAT; :
‘ {USOCR;
‘FPRS;
_EPO; JPO

5134 33 5133 not 5132 Us- OR OFF  2019/09/27
- s PGPUB; ; 16:26 '
{USPAT; : :
‘USOCR;
FPRS;
EPO; JPO

'S135'5 . "predetermined association id" :US- OR OFF  :2019/09/27
f : : ‘PGPUB; : 116:26 3
‘USPAT; i
:USOCR;
-FPRS;
'EPO; JPO

/S136 4,163 ("trigger frame") US- OR ‘OFF  12019/09/27
I : PGPUB; | 16:26
'USPAT; 3
{USOCR;
FPRS;
:EPO; JPO

15137 :27 i ("trigger frame") with (fcs) with (pad or  US- OR ‘OFF  12019/09/27
f : ‘padding) PGPUB; g 116:26 -
: ‘USPAT; ;
:USOCR;
FPRS;
‘EPQ; JPO
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_PGPUB;
{USPAT;
-USOCR;
FPRS;
‘EPO; JPO

Us-

. PGPUB;
|USPAT;
_USOCR;
FPRS;
'EPO; JPO
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-association”)

:(("trigger frame" or "trigger packet") wi
-(pad or padding)) same ("predetermined
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5141 4

: ? . PGPUB;
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'USOCR;
'FPRS;
'EPO; JPO
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association™)

§S71 and S86 %US- ‘OR : OFF
: PGPUB; :

| USPAT;

‘USOCR;

FPRS;

EPO; JPO

1S143 0

; : ‘PGPUB;
‘USPAT;
'USOCR;
‘FPRS;
'EPO; JPO

‘PGPUB;
‘USPAT;
‘USOCR;
'FPRS;
‘EPO; JPO

/571 and 589 Us- OR OFF
PGPUB; :
_USPAT;

USOCR;

FPRS;

'EPO; JPO

1S71 and 90 Us- OR OFF
i 'PGPUB; :
| USPAT;

© (‘trigger frame” or "trigger packet’) with US-  OR  OFF
i : :16:26

(Ctigger fame? o igger packet with U OR OFF

S7lands8  Us-  OR  OF

2019/09/27
1626

12019/09/27
116:26 '

1 2019/09/27
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12019/09/27
:16:26 :

12019/09/27
116:26 :

usocR,
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S1490  S7tandSO3

w or oFF

FPRS;

2019/09/27
1626

51503 S71and 594

‘PGPUB;
‘USPAT;
‘USOCR;
'FPRS;
‘EPO; JPO

FPRS;
EPO; PO |

:US- OR :OFF
‘PGPUB; :
‘USPAT;
'USOCR;
‘FPRS;
'EPO; JPO

12019/09/27
116:26 '

1 2019/09/27
116:26 :

5153 0 1571 and S97

US- OR OFF
PGPUB; :
_USPAT;

'USOCR;

FPRS;

'EPO; JPO

12019/09/27
:16:26 :

S154:0 §S71 and 598

US- OR OFF
PGPUB; :
(USPAT; : ; :
USOCR; : ;

12019/09/27
116:26 :



s1570  S7iandSOl

w or oFF

FPRS;

2019/09/27
1626

5158 0 S71and S102

‘PGPUB;
-USPAT;
'USOCR;
'FPRS;
'EPO; JPO

FPRS;
EPO; PO |

-US- OR . OFF
‘PGPUB; :
‘USPAT;
'USOCR;
‘FPRS;
'EPO; JPO

12019/09/27
116:26 :

1 2019/09/27
116:26 3

5161 0 1571 and S105

US- OR OFF
PGPUB; :
_USPAT;

'USOCR;

FPRS;

'EPO; JPO

12019/09/27
:16:26 -

5162:0 §S71 and 5106

Us- OR OFF
PGPUB; |
(USPAT; | : |
USOCR; | |

12019/09/27
116:26 :



51653 S7landS109

w or oFF

FPRS;

2019/09/27
1626

5166 3 S71and S110

5555075"

‘PGPUB;
‘USPAT;
‘USOCR;
'FPRS;
‘EPO; JPO

FPRS;
EPO; PO |

:US- OR :OFF
‘PGPUB; :
‘USPAT;
'USOCR;
‘FPRS;
'EPO; JPO

12019/09/27
116:26 '

1 2019/09/27
116:26 :

15169352 ("predetermined assocaition id" or "aid")

‘with ("trigger frame")

_PGPUB;
{USPAT;
{USOCR;
FPRS;
'EPO; JPO

12019/09/27
:16:26 :

51702 ‘("predetermined assocaition id" or "aid")
f : :with ("trigger frame") with (pad or

- padding or add or adding)

12019/09/27
116:59 '



:S171:2 :("predetermined assocaition id" ‘Us- 'OR 'OFF  :2019/09/27
i : -or"association identifier" or ‘PGPUB; 117:13 :
:"predetermined assocaition identifier" or :USPAT; 5 : :
i"aid" or "association id" ) with ("trigger { USOCR;

-frame") with (pad or padding or add or  :FPRS;
‘adding) :EPO; JPO

1S172:2  ("predetermined assocaition id" or ‘Us- ‘OR 'OFF  :2019/09/27
: : :"association identifier" or "predetermined :PGPUB; : 117:26 ;

‘association identifier" or "aid" or {USPAT; :

“"association id" ) with ("trigger frame")  : USOCR;

with (pad or padding or add or adding)  :FPRS;
; : 'EPO; JPO : 3 :
:5173:359  {("predetermined assocaition id" or ‘US- OR 'OFF  :2019/09/27
: : -"association identifier" or "predetermined :PGPUB; :17:27 '

:association identifier" or "aid" or {USPAT; : :

i"association id" ) with ("trigger frame")  {USOCR;

: FPRS;

'EPO; JPO

1S174:359 ("predetermined association id" or ‘US- ‘OR 'OFF  :2019/09/27
f : - "association identifier" or "predetermined :PGPUB; ; 117:27 ;

i association identifier" or "aid" or {USPAT; ' 5

-"association id" ) with ("trigger frame")  :USOCR;

: :FPRS; :
: : : .EPO; PO : : :
:6175:237  {(("predetermined association id" or ‘US- OR ‘OFF  12019/09/27
; : -"association identifier" or "predetermined :PGPUB; : :17:28 :

:association identifier" or "aid" or :USPAT; : f

i"association id" ) with ("trigger frame")) :USOCR;

‘and (pad or padding or add or adding or :FPRS;

-exten or extending or encapsulat$6) “EPO; JPO

5176 132 - (("predetermined association id" or ‘US- ‘OR 'OFF  :2019/09/27
: “"association identifier" or "predetermined :PGPUB; : 117:29 Q
‘association identifier" or "aid" or {USPAT; : :
i"association id" ) with ("trigger frame")) : USOCR;

‘and ( (pad or padding or add or adding or : FPRS;
:exten or extending or encapsulat$6) with EPO; JPO
( packet or frame or message ) ) :

§Sl77 14 i (("predetermined association id" or ‘US- 'OR ‘OFF  :2019/09/27
i : - "association identifier" or "predetermined :PGPUB; : :17:29 :
:association identifier" or "aid" or {USPAT; : : :
i"association id" ) with ("trigger frame")) {USOCR;
-same( (pad or padding or add or adding :FPRS;
:or exten or extending or encapsulat$6)  :EPO; JPO
‘with ( packet or frame or message ) ) :

15178 3 -"15555075" ‘US- OR OFF  2019/09/27
§ PGPUB; ; 118:33

201



12020/04/09
117:49 :

- ("block ack") with ( pad or padding)

.................................. (tr|ggerframe)W|th(barorblock
-ack")

526 211

270

.................................. ((trlggerframe)wlth(bar))and(pad
or padding) :

("trigger frame"") near5 (pad or padding)

%"16377829"

f"predetermined association id"

("trigger frame") with ( "block ack" )

("trigger frame") with ( "bar" or "block
-ack" ) with (pad or padding)

FPRS;

FPRS;

'PGPUB:;

“USPAT;
{USOCR;
FPRS;
EPO; PO

US-
'PGPUB;

|USPAT;
‘USOCR;
FPRS;
'EPO; JPO

‘US-
‘PGPUB;
USPAT;

USOCR;
FPRS;

EPO; PO

s
‘PGPUB;

“USPAT;
‘USOCR;
‘FPRS;

EPO; PO
‘US-

PGPUB;
USPAT;

{USOCR;
FPRS;
'EPO; JPO

us-

PGPUB;
|USPAT;

 USOCR;
FPRS;

202

OorR

OFF

- OFF

©2020/04/09
117:51 :

12020/04/09
18:05 :

©2020/04/09
-18:06 :

2020/04/09
1807

©2020/04/09
18:07 '

12020/04/09
18:07 f

12020/04/09
118:09



5232

115

:("block ack" or BA or "bar") with (aid)

Casssos

dekakywinGe)

Us  OR  OFF
f : 118:22

w or oFF

FPRS;

2020/04/09
1825

234

285

i("block ack" ) with (aid) with (pad or
- padding)

 ("block ack" or BA or "bar") with (aid)
- with (pad or padding)

6320158"

‘PGPUB;
-USPAT;
'USOCR;
'FPRS;
'EPO; JPO

FPRS;
EPO; PO |

‘US- OR . OFF
‘PGPUB; :
‘USPAT;
'USOCR;
‘FPRS;
'EPO; JPO

1 2020/04/09
118:28 3

2020/04/09
18:29 ;

"trigger frame" with "aid" with (ulink or
llulll)

_PGPUB;
_USPAT;
{USOCR;
FPRS;
'EPO; JPO

12020/04/17
117:46 :

“trigger frame" with "aid" with (ulink or
-"ul" or ack or multiuser or "block ack")

203

Us- OR OFF
PGPUB; |
(USPAT; | ; |
USOCR; | |

12020/04/17
17:46 ‘



152380 "trigger frame" with "aid" with (ulink or US- OR OFF  2020/04/17 |
i : -"ul" or ack or multiuser or "block ack")  :PGPUB; 117:46 :
“with (pad or padding) :USPAT; ' 5

-USOCR;
'FPRS;
'EPO; JPO

:5239:47 :"aid" with (ulink or "ul" or ack or iUS— ‘OR :OFF 2020/04/17
f : multiuser or "block ack") with (pad or ‘PGPUB; : 117:47 f
‘padding) ‘USPAT;, :

'USOCR;
FPRS;
; : 5 'EPO; JPO : : :
15240 : 4 "partial aid" with (frame or packet) with ( ;US- OR 'OFF  :2020/04/17
? 5 - pad or padding) ‘PGPUB; 118:20 ;
: (USPAT; :
{USOCR;
{FPRS;
'EPO; JPO

15241:248  ("trigger frame" ) with ( pad or padding) :US- ‘OR 'OFF  :2020/04/17
: : ‘PGPUB; ; 118:20 :

‘USPAT; : z

‘USOCR;

'FPRS; g
: : : ‘EPO; JPO - : :
15242503  (frame or packet) with (staid or "sta-id" :US- OR ‘OFF  12020/04/17
f : ‘or aid or "partial aid" or "predetermined :PGPUB; : :18:52 5
;association Id" or "sta id" ) with (pad or :USPAT; f
-padding) "USOCR;
FPRS;

'EPO; JPO

1524370  (frame or packet) near5 (staid or "sta-id" : US- ‘OR 'OFF  :2020/04/17
: : “or aid or "partial aid" or "predetermined PGPUB; : :18:54 Q
:association Id" or "sta id" ) near5 (pad or :USPAT; 3

‘padding) “USOCR;
'FPRS;
‘EPO; JPO

EAST Search History (Interference)

Ref Hits  SearchQuery  DBs  Default Plurals Time
CO# § . Operator . Stamp

L179 ;("trigger frame" or "trigger packet").clm. Us- ‘OR OFF 12020/09/02
f ‘ ‘and (fcs or "frame check" or "check PGPUB; 119:00
.. frame").cm. and (pad or padding).cim.  (USPAT _ .
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'L180 1,619 HO4W74/085.cpc. us- ‘OR OFF  2020/09/02
: ; 5 PGPUB; 119:00 :

L181 554  HO4W74/0841.cpc. Us-  OR OFF  2020/09/02
- : PGPUB; 19:00 :

L182 8,204 HO4W74/0833.cpc. Us-  OR OFF  2020/09/02
i : : PGPUB; ;19:00 :

1183 3,431 HM4W74/08.cpc. ~ US  OR  OFF  2020/09/02
i ; : PGPUB; 119:00 ;

1184 2,577 HO4W74/00.coc.  US-  OR  OFF  2020/09/02
] ; PGPUB; 19:00 :

L185 3,445 HO4W72/1284.cpc. us- OR OFF  2020/09/02
; % ; PGPUB; 119:00 :

L1186 2,624 HO4W72/1278.cpc. us- OR OFF  2020/09/02
: : PGPUB; 119:00 '

L187 4,966 HO4W72/12.coc.  US-  OR  OFF  2020/09/02
5 f PGPUB; :19:00 :

1188 2,656 HO4W72/1231.cpc. us-  OR OFF  2020/09/02
; : PGPUB; 119:00 '

1189 1,679 HO4W72/1226.cpc.  US-  OR  OFF  2020/09/02
- PGPUB; 19:00 |

1190 1,862 HO4W72/12L.cpc.  US-  OR  OFF  2020/09/02
- : PGPUB; 119:00 |

1191 1,357 HO4W72/1205cpc.  US-  OR  OFF  2020/09/02
: : PGPUB; 119:00 :
L1923,137H04w72/00cpcUS-OROFF ,,,,,,,,,,, 2020/09/02
: : : PGPUB; 19:00 :
|_193 0 ............ H04W7/0413Cpc ............................................................... US_ ............... OR ....................... o|=|= 2020/09/02
% 5 ; PGPUB; 119:00 :
1194 0 HO4W7/0406.coc.  US-  OR  OFF  2020/09/02
: 5 : PGPUB; :19:00

205



L195 0 HO4W1/1664.cp. us- ‘OR OFF  2020/09/02
: ; 5 PGPUB; 119:00 :

§L196 0 ‘H04W1/1621.cpc. us- ‘OR OFF 22020/09/02 :
: ? : PGPUB; 119:00 :

1197 0 HO4W1/1607.cpc. us-  OR OFF  2020/09/02
i : : PGPUB; ;19:00 :

1198 0 HO4W1/l6cpc.  US  OR  OFF  2020/09/02
i ; : PGPUB; 119:00 ;

1199 0 HO4Wl/12cpc.  Us  OR  OFF  2020/09/02
] ; PGPUB; 19:00 :

1200 0 HO4W1/00.cpc. us- OR OFF  2020/09/02
L ; PGPUB; 119:00 :

1201 5 L179and L180 Us-  OR OFF  2020/09/02
: f PGPUB; 119:00 :

1202 0 Li79andli8Q  US  OR  OFF  2020/09/02
; : PGPUB; :19:00 ’

1203 0 Li79and L182 us- OR OFF  2020/09/02
; : PGPUB; 119:00 '

1204 0 L179andl18  US-  OR  OFF  2020/09/02
- PGPUB; 19:00 |

1205 0 Li79andli84  US  OR  OFF  2020/09/02
R : PGPUB; 119:00 |

1206 3 L179andl185  US  OR  OFF  2020/09/02
: : PGPUB; 119:00 :
L2070|_17gand|_186US-0ROFF ,,,,,,,,,,, 2020/09/02
: : : PGPUB; 19:00 :
|_208 0 ............ |_1793nd|_187 ...................................................................... US_ ............... OR ....................... o|=|= 2020/09/02
f 5 : PGPUB; 119:00 :
1209 3 L179andl188 ~  US  OR  OFF  2020/09/02
: 5 : PGPUB; :19:00
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1210 0 L179 and L189 us- OR OFF  2020/09/02
; z s PGPUB; 119:00 :

1211 5  L179 and L190 us-  OR OFF  2020/09/02
: § : PGPUB; ;19:00 :

212 0 L179 and L191 us- OR OFF  2020/09/02
i : : PGPUB; 119:00 :

12130  Ll79andl192  US  OR  OFF  2020/09/02
i ; : PGPUB; 119:00 ;

1214 0 L179andl193  Us  OR  OFF  2020/09/02
] ; PGPUB; 19:00 :

1215 0 L179 and L194 us- OR OFF  2020/09/02
; % ; PGPUB; 119:00 :

1216 0 L179and L195 us-  OR OFF  2020/09/02
TN PGPUB; 19:00 ‘

1217 0 L179andl19% US  OR  OFF  2020/09/02
; : PGPUB; :19:00 ’

1218 0 L179and L197 us- OR OFF  2020/09/02
; : PGPUB; 119:00 '

12190 L179andl198 US-  OR  OFF  2020/09/02
- PGPUB; 19:00 |

1220 0 Lli79andl199  US  OR  OFF  2020/09/02
R : PGPUB; 119:00 |

2210 L179andl200  Us  OR  OFF  2020/09/02
: : PGPUB; 119:00 :

1245 15  (frame or packet).clm. and (staid or "sta-  US- :OR OFF  2020/09/02
? : :id" or aid or "partial aid" or "predetermined : PGPUB; 119:09 :
‘association Id" or "sta id" ).cim. and (pad USPAT 5
; ; ‘or padding).clm. and (trigger).cim. 5 : :
1246 1,619 H04W74/085.cpc. us- 'OR OFF  2020/09/02
f z PGPUB; 119:09 r

1247 4 I245and 1180 us-  OR OFF  2020/09/02
f z PGPUB; 119:09 ‘
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1248 0 1245and 1181 us- OR OFF  2020/09/02
; z s PGPUB; 119:09 :

1249 0 I245and 1182 Us-  OR OFF  2020/09/02
- : PGPUB; 19:09 :

1250 0 I245and 183 us-  OR OFF  2020/09/02
i : : PGPUB; ;19:09 :

1251 0  I45andl18%  US  OR  OFF  2020/09/02
: : : PGPUB; ;19:10 :

12523  I45andi85  Us  OR  OFF  2020/09/02
] ; PGPUB; 19:10 :

1253 0 1245 and 1186 us- OR OFF  2020/09/02
L ; PGPUB; 119:10 :

1254 1 1245 and 1187 us- OR OFF  2020/09/02
r f PGPUB; ;19:10 '

1255 3 [245andit88  US  OR  OFF  2020/09/02
5 f PGPUB; 119:10 :

1256 0 1245 and 1189 Us-  OR OFF  2020/09/02
; : PGPUB; 119:10 ’

1257 3 I245andit0 U OR  OFF  2020/09/02
: : PGPUB; 519:10 ;

1258 0 I45andi91  US  OR  OFF  2020/09/02
i : PGPUB; 119:10 :

259 0 [I45andl®2  US  OR  OFF  2020/09/02
T PGPUB; 19:10 |
R e e S
T PGPUB; 119:10 |
T e e P,
o PGPUB; 19:10 |
1262 0 IM5andlls  Us  OR  OFF  2020/09/02
o PGPUB; 19:10
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1263 0 1245 and 1196 us- OR OFF  2020/09/02
; z s PGPUB; 119:10 :

1264 0 1245 and 1197 Us-  OR OFF  2020/09/02
] : PGPUB; 19:10 |

1265 0 I245and 1198 us-  OR OFF  2020/09/02
; § : PGPUB; 119:10 :

1266 0  I245andl199  US  OR  OFF  2020/09/02
: : : PGPUB; 119:10 :

1267 0 I245andi200  Us  OR  OFF  2020/09/02
] ; PGPUB; 19:10 :

1268 3 1245 and 1201 us- OR OFF  2020/09/02
; % ; PGPUB; 119:10 :

'S179 7 ("trigger frame" or "trigger packet").clm.  US- OR OFF  2019/09/27
: ‘and (fcs or "frame check" or "check PGPUB; 116:26 :
.. frame”).cm. and (pad or padding).cim. ~ USPAT
/5180 1,397 HO4W74/085.cpc. Us- OR OFF  2019/09/27
: i PGPUB; 116:26 '

'S181 491  HO4W74/0841.cpc. us- OR OFF  2019/09/27
? i PGPUB; 116:26 :

5182 6,460 HO4W74/0833.cpc. US-  OR  OFF  2019/09/27
o : PGPUB; 16:26 :

5183 2,924 HO4W74/08.cpc.  US  OR  OFF  2019/09/27
; : PGPUB; 116:26 :

5184 2,425 HO4W74/00.cc.  Us  OR  OFF  2019/09/27
: : PGPUB; 116:26 :

15185 2,730 HO4W72/1284.cpc. us- OR OFF  2019/09/27
f g : PGPUB; 116:26 :
: USPAT f

'S186 2,244 HO4W72/1278.cpc. us- OR OFF  2019/09/27
: g : PGPUB; :16:26 :

/5187 4,073 HO4W72/12.cpc. Us- OR OFF  2019/09/27
f ; ; PGPUB; 116:26
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15188 2,362 HO4W72/1231.cpc. us-  OR OFF  2019/09/27
o ; PGPUB; 116:26 :

15189 1,483 HO4W72/1226.cpc. us- OR OFF  2019/09/27
z : PGPUB; 16:26 :

15190 1,552 HO4W72/121.cpc. us-  OR OFF  2019/09/27
; § : PGPUB; 116:26 :

5191 1,114 HO4W72/1205.cc.  US-  OR  OFF  2019/09/27
: : : PGPUB; 116:26 :

5192 2,959 HO4W72/00.cc.  US-  OR  OFF  2019/09/27
i ! PGPUB; ;16:26 :

'S193 0 HO4W7/0413.cpc. us- OR OFF  2019/09/27
: : : PGPUB; 116:26 :

1S194 0 HO4W7/0406.cpc. us- OR OFF  2019/09/27
: i PGPUB; 116:26 ‘

S195 0 Hoawileecp. U OR OFF  2019/08/27
1 f PGPUB; 16:26 :

S196 0 HO4W1/1621.cpc. us- OR OFF  2019/09/27
: f PGPUB; 116:26 ;

5197 0 HO4W1/1607.coc.  US-  OR  OFF  2019/09/27
o : PGPUB; 16:26 :

5198 0 HOAW1/t6cpc.  US-  OR  OFF  2019/09/27
- : PGPUB; 116:26 |

5199 0 HO4Wl/12cpc.  Us-  OR  OFF  2019/09/27
: : PGPUB; 116:26 :
52000H04w1/00cpcus-0ROFF ,,,,,,,,,,, 2019/09/27
f § : PGPUB; 116:26 :
32014 ............ s17gand5130 ..................................................................... US_ ............... OR ....................... OFF2019/09/27
f ; : PGPUB; 116:26 :
52020 S179andS182  US  OR  OFF  2019/09/27
: : : PGPUB; 116:26
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5203 0 S179and S182 us-  OR OFF  2019/09/27
- : PGPUB; 116:26 :

15204 0 :S179 and $183 us- OR OFF  2019/09/27
: ? : PGPUB; 116:26 :

205 0 S179and 5184 us- OR OFF  2019/09/27
; § : PGPUB; 116:26 :

5206 3  S179andS185 U  OR  OFF  2019/09/27
: : : PGPUB; ;16:26 :

s207 0  S179andS186  US  OR  OFF  2019/09/27
i ! PGPUB; ;16:26 :

15208 0 S179and 5187 us- OR OFF  2019/09/27
: : : PGPUB; 116:26 :

5209 3 S179.and 5188 Us-  OR OFF  2019/09/27
T 5 PGPUB; 16:26 ‘

210 0 st79andsies  Us  OR  OFF  2019/09/27
r f PGPUB; 16:26 :

S211 5 S179 and 5190 us-  OR OFF  2019/09/27
: : PGPUB; 116:26 :

2120  S179andS1991 U  OR  OFF  2019/09/27
o : PGPUB; 16:26 |

$213 0  S179andS1992  US  OR  OFF  2019/09/27
- : PGPUB; 116:26 |

240  S179andS993  US  OR  OFF  2019/09/27
: : PGPUB; 116:26 :
5215051793nd5194us_0R0FF ,,,,,,,,,,, 2019/09/27
f s : PGPUB; 116:26 ;
5216 0 51793nd5195 ..................................................................... e OR ....................... o|=|=2019/09/27
f 5 : PGPUB; 116:26 :
217 0 S179andS99%  Us  OR  OFF  2019/09/27
f 5 ! PGPUB; 116:26
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'S218 0 S179 and 5197 us- ‘OR OFF  2019/09/27
: ; 5 PGPUB; 116:26 :
s219 0 S179andS198 us- OrR OFF  2019/09/27
z 5 : PGPUB; 116:26 :
522005179and5199USOROFF2019/09/27
; § : PGPUB; 116:26 :

S21 0 Si79andS200  Us  OR  OFF  2019/09/27
i § : PGPUB; 116:26

9/2/2020 7:12:48 PM
C:\Users\gsharma\Documents\EAST\Workspaces\16377829.wsp
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Under the Paperwork Reduction Act of 1995, no persons are req

ired to respond to a collection of informa

PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERGCE

tion unless it displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD | Aeplication or Docket Number | Fiing Date
Substitute for Form PTO-875 16/377,829 04/08/2019 (7o be Mailed
ENTITY: LARGe (JsmaLL (J micro
APPLICATION AS FILED - PART |
(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
(] BasiC FEE N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
(] sEARcH FEE
(37 CFR 1.16(K), (i), or (m)) NiA NiA N/A
[J EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) NiA NiA N/A
TOTAL CLAIMS ) .
(37 CFR 1.16(i)) minus 20 = x $100 =
INDEPENDENT CLAIMS ‘ R
(37 CFR 1.16(h)) minus 3 = x $460 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
[:]/C\:IT:;LI?%ION SIZE FEE (37 for small entity) for each additional 50 sheets or
16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
[[J) MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART I
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
- 08/19/2020 Z‘E#"EAF'{N'NG ’;g'&"\ﬁgﬁsw PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total * ; *x - —
=| o 18 Mins |+ 20 -0 x $100 - 0
| R R vinos | -3 -0 x $460 - 0
< J Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
RE/';"F"}'E';‘NG PRNEL\J/'\IAC?LIJESRLY PRESENT EXTRA RATE ($) ADDITIONAL FEE (§)
'E AMENDMENT PAID FOR
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Docket No.: QUS-0003 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Confirmation No.: 4240
Woojin AHN et al. Group Art Unit: 2467

Serial No.: 16/377,829 Examiner: Guatam SHARMA
Filed: April 8, 2019 Customer No.: 34610

For: WIRELESS COMMUNICATION TERMINAL AND WIRELESS
COMMUNICATION METHOD FOR MULTI-USER CONCURRENT
TRANSMISSION

AMENDMENT

U.S. Patent and Trademark Office
Customer Window, Mail Stop Amendment
Randolph Building
401 Dulany Street
Alexandria, Virginia 22314
Sir:
In reply to the Office Action dated May 19, 2020, please amend the above-identified
application as follows:

Amendments to the Claims are reflected in the listing of claims.

Remarks begin after the listing of the claims.
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AMENDMENTS TO THE CILAIMS

This listing of claims will replace all prior versions, and listings, of claims m the application:

Listing of Claims:
1-12.  (Canceled)

13, (Currently Amended) A wireless communication termmal, the terminal
comprising:
a transcetver; and
a processor,
wherein the processor is configured to:
receive, through the transceiver, a trigger frame mdicating uplink
transmission of one or more terminals,
wherein the trigger frame includes an association identifier (AID) field,
and
perform, through the transceiver, an uplink transmission in response to

the trigger frame,

wherein the AID field is used to identify whether the trigger frame includes a

padding field to which padding is applied, and
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wherein the trigger frame further includes the padding field when the AID

tield 1s set to a specific value.

14.  (Currently Amended) The wireless communication terminal of claim 13,
wherein a duration of the padding field is set based on a time needed for the one or more

terminals to process the trigger frame.

15, (Currently Amended) The wireless communication terminal of claim 13,
wheremn the paddmg field 1s contammed before a frame check sequence (FCS) field [[of]]

mncluded_m the trigger frame.

16.  (Currently Amended) The wireless communication terminal of claim 13,

wherein the predetermned-AlD field mfermatton-indicates a start of the padding, when the

AID field s set to the specific value.

17.  (Previously Presented) The wireless communication terminal of claim 16,
whereimn the predetermined AID field mformation 1s duplicated bit information m an AID

field.

18.  (Previously Presented) The wireless communication terminal of claim 13,

wherein the padding 1s applied 1n the trigger frame by using duplicated information.
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19.  (Previously Presented) The wireless communication terminal of claim 18,
wherein the padding 1s applied in the trigger frame by duplicating the predetermmed AID

field information.

20. (Previously Presented) The wireless communication terminal of claim 13,
wherein the processor is further configured to:
generate an uplink packet to perform the uplink transmission, and
perform the uplink transmission in response to the trigger frame by using the
generated uplink packet,
wherein a padding 1s applied to the uplink packet to terminate the uplink

transmission at a designated time.

21. (Currently Amended) A wireless communication method of a wireless
communication terminal, comprising:
receiving a trigger frame mdicating uplink transmission of one or more

terminals|[;]],

wherein the trigger frame includes an association identifier (AID field); and

performing an uplink transmission i response to the trigger frame,
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wherein the ATD field is used to identify whether the trigger frame includes a

padding field to which padding 1s applied, and

wherem the trigger frame further includes the paddmg field when the AID

field 1s set to a specific value.

22, (Currently Amended) The wireless communication method of claim 21,
wherein a duration of the padding field 1s set based on a time needed for the one or more

terminals to process the trigger frame.

23.  (Currently Amended) The wireless communication method of claim 21,
wherein the padding field is contained before a frame check sequence (FCS) field [[of]]

included_in the trigger frame.

24.  (Currently Amended) The wireless communication method of claim 21,

wherein the predetermined-AlD field mtermatton-indicates a start of the padding, when the

AID field s set to the specific value.

25.  (Previously Presented) The wireless communication method of claim 24,

wherein the predetermined AID field information 1s duplicated bit information in an AID

field.
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26.  (Previously Presented) The wireless communication method of claim 21,

wherein the paddmg 1s applied 1n the trigger frame by using duplicated information.

27.  (Previously Presented) The wireless communication method of claim 26,
wherein the padding is applied in the trigger frame by duplicating the predetermimed AID

field information.

28.  (Previously Presented) The wireless communication method of claim 21,
further comprising:
generating an uplink packet to perform the uplink transmission, and
performing the uplink transmission in response to the trigger frame by using
the generated uplink packet,
wherein a padding is applied to the uplink packet to terminate the uplink

transmission at a designated time.

29.  (New) The wireless communication terminal of claim 13,
wherein the AID field 1s set to the specific value according to the number of

user information for the one or more terminal.

30.  (New) The wireless communication terminal of claim 13,
wherein all bits of the padding field are set by repeating a specific value when

the padding field 1s included in the trigger frame.

6
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REMARKS

Claims 13-30 are pending in the application. By this Amendment, claims 13-16 and
21-24 are amended, and new claims 29-30 are added. No new matter 1s added. Various
amendments may be made for clarity, and may be unrelated to 1ssues of patentability.

Applicant gratefully acknowledges the Office Action’s indication that dependent
claims 19 and 27 contain allowable subject matter. However, as set forth below, all claims are
believed to be allowable.

The Office Action rejects claims 13-18, 20-26 and 28 under 35 U.S.C. {103 over U.S.

Patent Publication 2017/0272138 to Chun et al. (heteafter Chun) in view of newly-cited U.S.

Patent Publication 2016/0165574 to Chu et al. (hereafter Chu). The rejection is respectfully
traversed with respect to the pending claims.

Claim 13 recites the following:

a transcerver; and

a processor,

wherein the processor is configured to:

receive, through the transceiver, a trigger frame mdicating uplink
transmission of one or more terminals,

wherein the trigger frame includes an association identifier (AID) field,
and

perform, through the transceiver, an uplink transmission in response to
the trigger frame,

wherem the AID field is used to identify whether the trigger frame
includes a padding field to which padding is applied, and

wherem the trigger frame further includes the padding field when the
AID field 1s set to a specific value.

Chun does not teach or suggest that the trigger frame includes an association

identifier (AID) field, wherein the AID field 1s used to identify whether the trigger frame

7
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mcludes a padding field to which padding is applied, wheremn the trigger frame further
mcludes the padding field when the AID field 1s set to a specific value, as recited m
mdependent claim 13.

The Office Action (on page 3) states that Chun does not disclose that the processor
1s further configured to identify a padding applied in the trigger frame by a predetermined
association 1D (AID) field information contained in the trigger frame.

Chun merely discloses the use of the AID field m NDPA frames (regardless of
whether the padding field is identified by the trigger frame).

See Chun’s FIG. 12 and paragraphs [0312], [0320] and [0321]:

IFIGL 1
; { ¢ Sounding i
Frame R o, i N * N D epe
(\;;:\Zg iBurstioni BA | TA 1 Dleiey S dnfu ¥ - (ST jefeni FEK
A i § Token ;
gotsts” 2 : § 6 ¢ T Y ER
B e 12 6 W
05 | Festbeck yee | 85 S
Bits: 52 § 5

[0312] FIG. 12 1s a diagram illustrating a VHT NDPA frame m the
wireless communication system to which the present invention may be

applied.

[0320] Each STA Info field may be constituted by an AI1D12 subfield, a
Feedback Type subfield, and an Nc Index subfield.

[0321] Table 5 shows the subfield of the STA Info field included in the
VHT NDPA frame.
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Chun’s FIG. 12 and paragraphs [0312], [0320] and [0321] do not teach or suggest the

trigger frame includes an association identifier (AID) field, wheremn the AID field 1s used to

identify whether the trigger frame includes a padding field to which padding 1s applied, and

the trigger frame further includes the padding field when the AID field is set to a specific

value as recited in mdependent claim 13.

That 1s, what contains the AID12 subfield (FIG. 12 and paragraphs [0312], [0320],
[0321]) 1s not a trigger frame, but an NDPA frame that 1s a response to the trigger frame.

Chun’s AID12 1s not used to identify whether the trigger frame 1s padded. Rather,
Chun’s AID12 1s used to identify whether the STA is the target of sounding feedback, the
mesh STA, or the STA included in the IBSS.

Chun only discloses to identify whether the STA is the target of sounding feedback,
the Mesh STA, or the STA included m the IBSS using the AID12 subfield regardless of

identifying whether the trigger frame is padded using the AIID12 subfield.
9
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Chun’s AID12 subfield 1s not included m the trigger frame, and its purpose 1s not
used to identify whether the trigger frame includes a padding field tow which padding 1s
applied.

Chu also does not teach or suggest that the trigger frame includes an association
identifier(AID) field, wherein the AID field is used to identify whether the trigger frame
includes a padding field to which padding 1s applied, and wherein the trigger frame further
includes the padding field when the AID field 1s set to a specific value as recited in
mdependent claim 13.

The Office Action (on page 3) also cites Chu’s FIGs. 3A-9B (and paragraph [0091].
Chu simply discloses that the trigger frame contains bits related to padding bits.

Chu’s paragraph [0091] 1s as follows (emphasis added):

[0091] Time t2 at each client station 25 begins upon expiration of a
predetermined time interval, such as for example a time interval
corresponding to a short mter-frame space (SIFS), after completion of
reception of the trigger frame 402 at the client station 25, in an embodiment.
In another embodiment, a predetermined time period that 1s greater than SIFS
1s defined, and time t2 at each client station 25 begins upon expiration of a
predetermined time interval correspondmg to the predetermined time interval
greater than SIFS. For example, a predetermined time period that is greater
than SIFS and less than pomt coordmation function (PCF) mterframe space
(PIES) 1s defined. The greater predetermined time interval may provide
sufficient time for the client stations 25 to decode the trigger frame 402 and to
prepare for uplink transmission based on the uplink scheduling information
provided by the trigger frame 402, i at least some embodiments. Additionally

or alternatively, the trigger frame 402 includes one or more padding bits at the
end of the trigger frame 402 to provide sufficient time for the client stations
25 to prepare for uplink transmission based on the uplink scheduling

information provided by the trigger frame 402, in some embodiments. For
example, a MAC header mcluded in the trigger frame 402 mdicates a length of

a valid payload, wherein the one or more padding bits follow the valid

10
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payload, in an embodiment. Further, a signal field of a PHY preamble of the

trigger frame 402 includes an indication of the entire length of the trigger

frame 402, which includes the one or more padding bits at the end of the

trigger frame 402, in an embodiment.

Chu does not disclose a spectfic field (ex, AID field) for identifying whether the
trigger frame contains padding bits. Chu discloses that the padding bit 1s mcluded m the
trigger frame to provide time for performing uplink transmission in response to the trigger
frame. Chu does not disclose an AID field for identifying whether the STA receiving the
trigger frame includes a padding field in the trigger frame.

Chun and Chu do not teach or suggest the following:

wherein the trigger frame includes an association identifier (AID) field,
and

wherein the AID field 1s used to identify whether the trigger frame
mncludes a padding field to which padding 1s applied, and

wherein the trigger frame further includes the padding field when the
AID field 1s set to a specific value.

For at least these reasons, Chun and Chu do not teach or suggest all the features of
mdependent claim 13. Independent claim 13 therefore defines patentable subject matter.
For at least similar reason, Chun and Chu do not teach or suggest the following
features of independent claim 21:
wherein the trigger frame includes an association identifier
(AID field); and
wherein the AID field 1s used to identify whether the trigger
frame includes a padding field to which padding 1s applied, and

wherein the trigger frame further includes the padding field
when the AID field 1s set to a specific value.

Accordmgly, independent claim 21 defines patentable subject matter.

11
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For at least the reasons set forth above, each of independent claims 13 and 21 defines
patentable subject matter. Fach of the dependent claims depends from one of the
mdependent claims and therefore defmes patentable subject matter at least for this reason.
In addition, the dependent claims recite features that further and mdependently distinguish

over the applied references.

CONCLUSION

In view of the foregoimng, it is respectfully submitted that the application 1s in
condition for allowance. Favorable consideration and prompt allowance of claims 13-30 are
earnestly solicited. If the Examiner believes that any additional changes would place the
application in better condition for allowance, the Exammer is mvited to contact the
undersigned attorney at the telephone number listed below.

To the extent necessary, a petition for an extension of time under 37 C.F.R. 1.136 1s
hereby made. Please charge any shortage in fees due in connection with the filing of this,
concurrent and future replies, including extension of time fees, to Deposit Account 16-0607
and please credit any excess fees to such deposit account.

Respecttully submitted,
KED & ASSOCIATES, LLP

/David C. Oren/

David C. Oren
Registration No. 38,694

Correspondence Address:

P.O. Box 8638

Reston, VA 20195

703 766-3777 (Main)

703-766-3756 (Direct) DCO/kah

Please direct all correspondence to Customer Number 34610

12
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DETAILED ACTION

Notice of Pre-AIA or AIA Status
1. The present application, filed on or after March 16, 2013, is being examined under the first

inventor to file provisions of the AIA.

2. Claims 13-28 are pending.

Claim Rejections - 35 USC § 103

1. The following is a quotation of 35 U.S.C. 103 which forms the basis for all obviousness

rejections set forth in this Office action:

A patent for a claimed invention may not be obtained, notwithstanding that the claimed invention is not
identically disclosed as set forthin section 102, if the differences between the claimed invention and the prior art
are such that the claimed invention as a whole would have been obvious before the effective filing date of the
claimed invention to a person having ordinary skill in the art to which the claimed invention pertains.
Patentability shall not be negated by the manner in which theinvention was made.

2. The factual inquiries set forth in Grahamv. John Deere Co.,383 U.S. 1, 148 USPQ 459 (1966),
that are applied for establishing a background for determining obviousness under 35 U.S.C. 103 are
summarized as follows:

1. Determining the scope and contents of the prior art.

2. Ascertaining the differences between the prior art and the claims atissue.

3. Resolving the level of ordinary skill in the pertinent art.

4. Considering objective evidence present in the application indicating obviousness or

nonobviousness.
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3. Claims 13-18,20-26 and 28 are rejected under 35 U.S.C. 103 as being unpatentable over Chun
et al, application no. 2017/0272138, hereinafter known as Chun further in view of Chu etal, application

no. 2016/0165574j, hereinafter known as Chu.

3. As to claim 13, Chun discloses a wireless communication terminal, the terminal comprising: a
transceiver; and a processor, wherein the processor is configured to (Chun, Figure 1 and 47, [0076]-
[0095], Apparatus of a either stations and AP’s): receive, through the transceiver, a trigger frame
indicating uplink transmission of one or more terminals, and perform, through the transceiver, an uplink
transmission in response to the trigger frame (Chun, Figure 41-45, [00536]-[00548], sending trigger
frame to stations and receiving responses). Chun does not disclose howe ver Chu discloses wherein the
processor is further configured to identify a padding applied in the trigger frame by a predetermined
association ID (AID) field information contained in the trigger frame (Chu, figure 3A-9B; plural trigger
frame disclosed; [0091] Trigger frame with padding, the padding allowing sufficient processing time for
terminals before responding; Figure SA and 5B, trigger frame with plural sections including duration/ID
section that indicates the length of trigger frame that has bearing on padding required, that is analogous
to AID; Frame body 510 further explained in figure 5B including padding, the padding being before

Frame Check Section 512).

4. It would have been obvious to one of ordinary skill in the art before the effective filing date of
the claimed invention to modify the teachings of Chun to include the limitations of wherein the
processor is further configured to identify a padding appliedin the trigger frame by a predetermined
association ID (AID) field information contained in the trigger frame as taught by Chu. Adding padding

to frame allows the frame to end at a desired duration for terminals to complete processing.
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5. As to claim 14, Chun disclose the wireless communication terminal of claim 13. Chun does not
expressly disclose however Chu discloses wherein a duration of the padding is set based on a time
needed for the one or more terminals to process the trigger frame (Chu, [0091] Trigger frame with

padding, the padding allowing sufficient processing time for terminals before responding).

6. It would have been obvious to one of ordinary skill in the art before the effective filing date of

the claimed invention to modify the teachings of Chun to include the limitations of wherein a duration
of the padding is set based on a time needed for the one or mo re terminals to process the trigger frame
as taught by Chu. Adding padding time to allow for processing time may reduce number of components

needed in a device.

7. As to claim 15, Chun disclose the wireless communication terminal of claim 13. Chun does not
expressly disclose however Chu discloses wherein the padding is contained before a frame check
sequence (FCS) field of the trigger frame (Chu, Figure SA with Frame body 510 further explained in 5B

includes padding, the padding being before Frame Check Section 512).

8. It would have been obvious to one of ordinary skill in the art before the effective filing date of
the claimed invention to modify the teachings of Chun to include the limitations of wherein the padding
is contained before a frame check sequence (FCS) field of the trigger frame as taught by Chu. Padding

sections are commonly used in the art so frames in network communications are of a uniform size.

9. As to claim 16, Chun discloses wherein the predetermined ID field information indicates a start

of the padding (Chun, page 35, Table 15, AID used as padding data).
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10. As to claim 17, Chun discloses wherein the predetermined AID field information is duplicated

bit information in an AID field (Chun, Figure 12, Repeating AID information frame).

11. As to claim 18, Chun disclose the wireless communication terminal of claim 13. Chun does not
expressly disclose however Chu discloses wherein the padding is applied by using duplicated

information (Chu, [0091], padding with duplicated bits as needed).

12. It would have been obvious to one of ordinary skill in the art before the effective filing date of
the claimed invention to modify the teachings of Chun to include the limitations of wherein the padding
is applied by using duplicated information as taught by Chu. Padding can be made of duplicated

information to allow for redundant processing of information if needed.

13. As to claim 20, Chun discloses wherein the processoris further configured to: generate an
uplink packet to performthe uplink transmission, and performthe uplink transmission in response to the
trigger frame by using the generated uplink packet (Chun, Figure 41-45, [00536]-[00548], sending
trigger frame to stations and receiving responses), wherein a padding is applied to the uplink packet to
terminate the uplink transmission at a designated timed field information (Chun, page 35, table 15, AID
and other data used to pad a frame, used in the art to terminate a frame at a particular length and

duration).

14. As to claims 21-26 and 28, the claims are rejected as applied to claims 13-18 and 20

respectively above by Chun in view Chu.

233



Application/Control Number: 16/377,829 Page 6
Art Unit: 2467

Response to Arguments

1. Applicant’s arguments with respect to claims 13 and 21 have been considered but are moot

because the arguments do not apply to any of the references being used in the current rejection.

Allowable Subject Matter

4. Claims 19 and 27 are objected to as being dependent upon a rejected base claim, but would be
allowable if rewritten in independent form including all of the limitations of the base claim and any

intervening claims.

Conclusion

Any inquiry concerning this communication or earlier communications from the examiner
should be directed to GAUTAM SHARMA whose telephone number is (571)270-7182. The examiner
can normally be reached on 11lam-8pm.

Examiner interviews are available via telephone, in-person, and video conferencing using a
USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use
the USPTO Automated Interview Request (AIR) at http//www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor,
Hassan Phillips canbe 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.

/GAUTAM SHARMA/

Examiner, Art Unit 2467

/HASSAN A PHILLIPS/
Supervisory Patent Examiner, Art Unit 2467
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USPAT;
USOCR;

FPRS;

EPO; JPO

245

(kim-yongho.in.

US-PGPUB; iOR
USPAT;
USOCR;

FPRS;

EPO; JPO

2019/09/27
116:25

:2019/09/27
§16:25

2019/09/27
116:25

584

728

kwak-jinsam.in.

US-PGPUB; OR

USPAT;
USOCR;
FPRS;
EPO; JPO

OFF

12019/09/27
116:25

585

380

§son—juhyung.in.

tH04W74/085.cp.

iH04W74/0841.cpc.

US-PGPUB; iOR
USPAT; |
USOCR;
FPRS;
EPO; JPO
US-PGPUB; iOR
USPAT;
USOCR;
FPRS;
EPO; JPO
US-PGPUB; OR
USPAT; |
USOCR;
FPRS;
EPO; JPO

OFF

2019/09/27
116:25

12019/09/27
16:25

2019/09/27
116:25

18726 {H04W74/0833.cpc.

USPAT;
USOCR;
FPRS;
EPO; JPO

OFF

:2019/09/27
§16:25

251




589

10061 {H04W74/08.cpc.

{US-PGPUB;

USPAT;
USOCR;
FPRS;
EPO; JPO

OR

OFF

12019/09/27
116:25

S90

7707 {HO4W74/00.cpc.

6421 HO04W72/1231.cpc.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO

USPAT;
USOCR;
FPRS;
EPO; JPO

US-PGPUB; |

USPAT;
USOCR;
FPRS;
EPO; JPO

US-PGPUB; |

USPAT;
USOCR;
FPRS;
EPO; JPO

US-PGPUB;

USPAT;
USOCR;
FPRS;
EPO; JPO

OR

OFF

2019/09/27
116:25

2019/09/27
116:25

:2019/09/27
116:25

2019/09/27
§16:25

595

3880 HO4W72/1226.cpc.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO

‘OR

OFF

12019/09/27
116:25

596

4091 iH04W72/121.cpc.

{US-PGPUB;

USPAT;
USOCR;
FPRS;
EPO; JPO

OR

OFF

2019/09/27
116:25

252




597

3427 {H04W72/1205.cpc.

|US-PGPUB; OR

USPAT;
USOCR;
FPRS;
EPO; JPO

OFF

12019/09/27
116:25

598

8631 §H04W72/00.cpc.

8631 :H04W72/00.cpc.

US-PGPUB; ‘OR
USPAT; :
USOCR;

FPRS;

EPO; JPO

USPAT;
USOCR;
FPRS;

EPO; JPO
US-PGPUB; ‘OR
USPAT;
USOCR;
FPRS;

EPO; JPO
US-PGPUB; iOR
USPAT;
USOCR;
FPRS;

EPO; JPO
US-PGPUB; iOR
USPAT;
USOCR;
FPRS;

EPO; JPO

OFF

2019/09/27
116:25

2019/09/27
116:25

:2019/09/27
116:25

2019/09/27
§16:25

S103

0  iHO4W1/1664.cpc.

US-PGPUB; {OR
USPAT;
USOCR;

FPRS;

EPO; JPO

OFF

12019/09/27
116:25

5104

0  HO4W1/1621.cpc.

{US-PGPUB; 1OR

USPAT;
USOCR;
FPRS;
EPO; JPO

OFF

2019/09/27
116:25

253




5105

0

tH04W1/1607.cp.

|US-PGPUB; OR

USPAT;
USOCR;
FPRS;
EPO; JPO

OFF  i2019/09/27

116:25

S106

0

‘H04W1/16.cpc.

‘H04W1/00.cp.

"15555075"

§”predetermined association ID"

US-PGPUB; ‘OR
USPAT; ‘
USOCR;

FPRS;

EPO; JPO

USPAT;
USOCR;
FPRS;

EPO; JPO
US-PGPUB; ‘OR
USPAT;
USOCR;
FPRS;

EPO; JPO
US-PGPUB; iOR
USPAT;
USOCR;
FPRS;

EPO; JPO
US-PGPUB; iOR
USPAT; !
USOCR;
FPRS;

EPO; JPO

2019/09/27
116:25

OFF

2019/09/27
116:25

:2019/09/27
116:25

2019/09/27
§16:25

S111

‘w02011102575

US-PGPUB; {OR
USPAT;
USOCR;

FPRS;

EPO; JPO

OFF

12019/09/27
116:25

5112

22

'2011102575"

{US-PGPUB; 1OR

USPAT;
USOCR;
FPRS;
EPO; JPO

2019/09/27
116:25

OFF

254




S113

22011-102575

|US-PGPUB; OR

USPAT;
USOCR;
FPRS;
EPO; JPO

OFF  i2019/09/27

§16:25

S114

833 §noh.in. and seok.in. and Ig.as.

130314697".pn.

'20120314697".pn.

§"ba bitmap" with (pad or padding)

"bitmap" with (pad or padding)

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO

OR

USPAT;
USOCR;
FPRS;
EPO; JPO
US-PGPUB; :
USPAT;
USOCR;
FPRS;
EPO; JPO
US-PGPUB; !
USPAT;
USOCR;
FPRS;
EPO; JPO
US-PGPUB; !
USPAT;
USOCR;
FPRS;
EPO; JPO

2019/09/27
116:25

OFF

2019/09/27
116:25

:2019/09/27
116:25

2019/09/27
516:25

S119

"bitmap" with (pad or padding) with
{(duplicat$5 or repeat$5)

US-PGPUB; {OR
USPAT;
USOCR;
FPRS;

EPO; JPO

OFF

12019/09/27
116:25

5120

67  {("bitmap" with (pad or padding) ) and

(multiuser or mimo or "mu mimo")

{US-PGPUB;

‘OR
USPAT;
USOCR;

FPRS;

EPO; JPO

2019/09/27
116:25

OFF

255




S121 74 {("bitmap" with (pad or padding) ) and |US-PGPUB; OR OFF  2019/09/27
{(multiuser or mimo or "mu mimo" or "multi- {USPAT; ' i16:25
user" ) USOCR;
: FPRS;
EPO; JPO
§122'5  i(pad or padding) with (multiuser or mimo US-PGPUB; iOR OFF  2019/09/27
‘or "mu mimo" or "multi-user" ) with USPAT; i 116:25
{(duplicat$4 or repeat$5) USOCR;
FPRS;
EPO; JPO
s ‘i‘iiié"d‘§‘(‘5§&“6‘r“55&&‘i'r'{ij‘)'“v‘&i%h""(‘a‘ij‘.ési‘i'éé“t'é‘éf6} ..................... i 2019/09/27
irepeat$5) USPAT; i16:25
USOCR;
5124 1519(ba or "block ack" or "block acknowledge") {US-PGPUB; OR ~ OFF 2019/09/27
116:25
S §(Bénar"""IB‘IBEE"a"E'IE"""6}'""IBiaé‘k"égi&ﬁ&\;l‘é&ég"’} ........................ 2019/09/27
inear7 (pad or padding) i16:25
SE T E'("ZBS"BF";’EIEEI{"EEI?r&f“EiBE‘k ....................................................... 2019/09/27
§ackn0w|edge") near7 (pad or padding) ) 516:25
ga nd ("same time" ) :
EPO; JPO
$127 13 i( ("block ack" or "block acknowledge" or US-PGPUB; iOR {OFF :2019/09/27
"block acknowledgment") near7 (pad or USPAT; ! 116:25
‘padding) ) and ("same time" ) USOCR; 5
FPRS;
EPO; JPO
S128119  (("block ack" or "block acknowledge” or  {US-PGPUB; IOR OFF  2019/09/27
g"block acknowledgment") near7 (pad or USPAT; : §16:25
ipadding) ) USOCR;
FPRS;
EPO; JPO
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5129 (527 ("time to process" or "processing time" ) US-PGPUB; :OR OFF  2019/09/27
with ( (pad or padding) ) USPAT; i16:25
USOCR;
FPRS;
EPO; JPO
S$130 222  ("time to process" or "processing time" ) US-PGPUB; iOR OFF  2019/09/27
inear5 (pad or padding) USPAT; 116:25
USOCR;
FPRS;
EPO; JPO
ST §‘(‘?"£i‘r‘ﬁé'%6"5&‘6‘&&55"""6?‘""5}6&5&;‘51"ri"g"‘t‘i‘r'i&‘é"""j .............................. 2019/09/27
gnear3 (pad or padding) §16:26
S §'('(""‘t"i‘r‘ﬁé"56]5?5&5;5‘""'B‘r"""“;')"r'é‘é‘é%‘i‘r'i‘g‘j"fi‘ﬁ%é""") ........................... 2019/09/27
inear3 (pad or padding) ) with (frame or 116:26
gpacket or datagram or pdu or ppdu ) :
SR §(“'t‘i'ﬁw'énfénBf&ééé"""ar'""'B'Eaéé‘suéi'hnén't"i"hi'é""nj ............................. 2019/09/27
:with (pad or padding) with (frame or packet {USPAT; i16:26
‘or datagram or pdu or ppdu ) USOCR;
FPRS;
EPO; JPO
Sisaisy §'§i§§"ﬁ&"§i§'ﬁ ........................................................................................ 2019/09/27
116:26
EPO; JPO
S135 15 "predetermined association id" US-PGPUB; iOR {OFF :2019/09/27
USPAT;, 16:26
USOCR; i
FPRS;
EPO; JPO
S136 4163 ("trigger frame") |US-PGPUB; OR OFF  2019/09/27
USPAT; i16:26
USOCR;
FPRS;
EPO; JPO
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S137 27 {("trigger frame") with (fcs) with (pad or US-PGPUB; OR OFF  2019/09/27
gpadding) USPAT; i16:26
USOCR; !

FPRS;
EPO; JPO

5138 1192  ("trigger frame") with (pad or padding) US-PGPUB; {OR OFF  2019/09/27

USPAT; | 16:26
USOCR; '
FPRS;
EPO; JPO

S gl(‘;";c"rliaé‘é}‘"f}g‘r'ﬁ'é;r‘S‘r"""é‘r'ilc_‘;‘aé}"Béléllzéf“‘)m{/\}'i"‘c"ri .............................. 2019/09/27
i(pad or padding) with ("predetermined i16:26
gassociation")

T §'('(""‘fr"i'§aéF'?Fé'ﬁ%é"""B‘rm""ffi‘ééé'r"‘bgé'll&éf""‘)'Wi't"r‘i .......................... 2019/09/27
§(pad or padding)) same ("predetermined §16:26
:association") s

SPTE P §&;;{r‘i.é‘é‘é}..ﬁ%.|‘1‘1"é."".a.rm'."t"r.i‘(_.:j‘(_‘:j.éi‘"Bé"é.lzé‘f"")m;/.\./‘ifﬁ ........................... 2019/09/27
i(pad or padding)) and ("predetermined §16:26
‘association")

S g‘é‘i‘i"';ﬁa"é;éé ............................................................................................. 2019/09/27
§16:26

EPO; JPO

$143.0  iS71and 587 US-PGPUB; :OR OFF  12019/09/27

USPAT; 16:26
USOCR; i
FPRS;

_ EPO; JPO

S14410  S71and S88 |US-PGPUB; OR OFF  2019/09/27

USPAT;, 116:26
USOCR; :
FPRS;
EPO; JPO
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5145

0  iS71and S89

|US-PGPUB; OR

USPAT;
USOCR;
FPRS;
EPO; JPO

OFF  i2019/09/27

§16:26

S146

0 §s71 and S90

and S91

1571 and 592

§S71 and S93

571 and 594

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO

OR

USPAT;
USOCR;
FPRS;
EPO; JPO
US-PGPUB; :
USPAT;
USOCR;
FPRS;
EPO; JPO
US-PGPUB; !
USPAT;
USOCR;
FPRS;
EPO; JPO
US-PGPUB; !
USPAT;
USOCR;
FPRS;
EPO; JPO

2019/09/27
16:26

OFF

2019/09/27
116:26

12019/09/27
116:26

2019/09/27
§16:26

S151

§S71 and S95

US-PGPUB; {OR
USPAT;
USOCR;
FPRS;

EPO; JPO

OFF

2019/09/27
16:26

5152

571 and 596

{US-PGPUB;

‘OR
USPAT; |
USOCR;

FPRS;

EPO; JPO

2019/09/27
16:26

OFF

259




5153

0  iS71and S97

|US-PGPUB; OR

USPAT;
USOCR;
FPRS;
EPO; JPO

OFF  i2019/09/27

§16:26

S154

0 §s71 and S98

and 599

1571 and S100

§s71 and S101

571 and S102

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO

OR

USPAT;
USOCR;
FPRS;
EPO; JPO
US-PGPUB; :
USPAT;
USOCR;
FPRS;
EPO; JPO
US-PGPUB; !
USPAT;
USOCR;
FPRS;
EPO; JPO
US-PGPUB; !
USPAT;
USOCR;
FPRS;
EPO; JPO

2019/09/27
16:26

OFF

2019/09/27
116:26

12019/09/27
116:26

2019/09/27
§16:26

S159

§S71 and S103

US-PGPUB; {OR
USPAT;
USOCR;
FPRS;

EPO; JPO

OFF

2019/09/27
16:26

5160

571 and 5104

{US-PGPUB;

‘OR
USPAT;
USOCR;

FPRS;

EPO; JPO

2019/09/27
16:26

OFF

260




S161

0  iS71and S105

|US-PGPUB; OR

USPAT;
USOCR;
FPRS;
EPO; JPO

OFF  i2019/09/27

§16:26

5162

0 §s71 and S106

and S107

1571 and 5108

§S71 and $109

571 and S110

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO

OR

USPAT;
USOCR;
FPRS;
EPO; JPO
US-PGPUB; :
USPAT;
USOCR;
FPRS;
EPO; JPO
US-PGPUB; !
USPAT;
USOCR;
FPRS;
EPO; JPO
US-PGPUB; !
USPAT;
USOCR;
FPRS;
EPO; JPO

2019/09/27
16:26

OFF

2019/09/27
116:26

12019/09/27
116:26

2019/09/27
§16:26

5167

iS71 and S111

US-PGPUB; {OR
USPAT;
USOCR;
FPRS;

EPO; JPO

OFF

2019/09/27
16:26

5168

"15555075"

{US-PGPUB;

‘OR
USPAT;
USOCR;

FPRS;

EPO; JPO

2019/09/27
16:26

OFF

261




5169 352  {("predetermined assocaition id" or "aid")  US-PGPUB; iOR OFF  12019/09/27
‘with ("trigger frame") USPAT; ! 116:26
USOCR;
FPRS;
EPO; JPO
S170 12 {("predetermined assocaition id" or "aid") US-PGPUB; iOR OFF  i2019/09/27
‘with ("trigger frame") with (pad or padding |USPAT; i 116:59
ior add or adding) USOCR;
FPRS;
EPO; JPO
$171 2 {("predetermined assocaition id" US-PGPUB OFF  12019/09/27
‘or"association identifier" or "predetermined USPAT; f 117:13
‘assocaition identifier" or "aid" or USOCR;
§"association id" ) with ("trigger frame") with :FPRS;
g(pad or padding or add or adding) EPO; JPO
S172 2 {("predetermined assocaition id" or US-PGPUB :2019/09/27
§"association identifier" or "predetermined USPAT; i17:26
iassociation identifier" or "aid" or USOCR;
§"association id" ) with ("trigger frame") with {FPRS;
§(pad or padding or add or adding)
S173 1359  ("predetermined assocaition id" or 12019/09/27
"association identifier" or "predetermined 117:27
‘association identifier" or "aid" or
"association id" ) with ("trigger frame")
S174 359  |("predetermined association id" or :2019/09/27
{"association identifier" or "predetermined USPAT; 117:27
‘association identifier" or "aid" or USOCR;
""association id" ) with ("trigger frame") FPRS;
EPO; JPO
S175 237 {(("predetermined association id" or US-PGPUB; iOR OFF  i2019/09/27
"association identifier" or "predetermined ~ USPAT; 117:28
‘association identifier" or "aid" or USOCR; 5
i"association id" ) with ("trigger frame")) FPRS;
§and (pad or padding or add or adding or EPO; JPO
§exten or extending or encapsulat$6)
$176 132 i(("predetermined association id" or :2019/09/27
“"association identifier" or "predetermined 117:29
‘association identifier" or "aid" or
"association id" ) with ("trigger frame")) ;
gand ( (pad or padding or add or adding or {EPO; JPO
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iexten or extending or encapsulat$6) with (
§packet or frame or message ) )
$177 14  (("predetermined association id" or US-PGPUB; ‘OR OFF  2019/09/27
“"association identifier" or "predetermined USPAT; 117:29
‘association identifier" or "aid" or USOCR;
§"association id" ) with ("trigger frame™)) FPRS;
§same( (pad or padding or add or adding or {EPO; JPO
iexten or extending or encapsulat$6) with (
ipacket or frame or message ) )
5178 3 '15555075" US-PGPUB; iOR OFF  i2019/09/27
USPAT; 118:33
USOCR;
FPRS;
EPO; JPO
S222 11 '16377829" US-PGPUB; iOR OFF  i2020/04/09
USPAT; 117:49
USOCR; :
FPRS;
EPO; JPO
$223 26 i("block ack") with ( pad or padding) US-PGPUB; iOR OFF  i2020/04/09
USPAT; ! 117:51
USOCR;
FPRS;
EPO; JPO
5224 16 "predetermined association id" US-PGPUB; : :2020/04/09
USPAT; 118:05
USOCR;
FPRS;
EPO; JPO
$225 300 i("trigger frame") with ( "bar" or "block ack” US-PGPUB; OFF  i2020/04/09
) USPAT; ! 118:06
USOCR;
FPRS;
EPO; JPO
$226 211 §("trigger frame") with ( "block ack" ) 52020/04/09
i18:07

263




5227

§("trigger frame") with ( "bar" or "block ack"
) with (pad or padding)

|US-PGPUB; OR

USPAT;
USOCR;
FPRS;
EPO; JPO

OFF  i2020/04/09

§18:o7

S228

43

3

(("trigger frame") with ( "bar" )) and (pad
‘or padding)

"15555075"

40960 §("block ack" or BA or "bar") with (aid)

{("block ack" ) with (aid)

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO

OR

USPAT;
USOCR;
FPRS;
EPO; JPO
US-PGPUB; :
USPAT;
USOCR;
FPRS;
EPO; JPO
US-PGPUB; !
USPAT;
USOCR;
FPRS;
EPO; JPO
US-PGPUB; !
USPAT;
USOCR;
FPRS;
EPO; JPO

2020/04/09
118:07

OFF

2020/04/09
118:22

:2020/04/09
118:25

:2020/04/09
518:25

$233

("block ack" ) with (aid) with (pad or
‘padding)

US-PGPUB; {OR
USPAT;
USOCR;
FPRS;

EPO; JPO

OFF

12020/04/09
18:28

5234

285

("block ack" or BA or "bar") with (aid) with
{(pad or padding)

{US-PGPUB;

‘OR
USPAT;
USOCR;

FPRS;

EPO; JPO

2020/04/09
18:29

OFF

264




S2351  '16320158" |US-PGPUB; OR OFF  2020/04/10
: USPAT; 112:43
USOCR;
FPRS;
EPO; JPO
$236 121  i"trigger frame" with "aid" with (ulink or US-PGPUB; {OR OFF  2020/04/17
ul) USPAT; i17:46
USOCR;
FPRS;
EPO; JPO
o g;;if‘r‘i‘:cjtcj‘é‘r‘"ﬁgﬁig‘;ui)\‘/‘i‘fh"“‘é.‘ia;;"\‘/‘x}‘i“tﬁ"‘(h"ii‘ﬁﬁlalr‘“;"ﬁi“w e S 2020/04/17
‘or ack or multiuser or "block ack") USPAT; 117:46
USOCR;
FPRS;
EPO; JPO
Syl §""lffi'_éj‘c_j‘é‘r"?Fé?ﬁé""u'\}Q'i‘t‘"ri'""‘é‘i‘d"""wifuhm('ﬁ‘l'i"r'{i%"ar"""‘ﬁll"" ............................................. 2020/04/17
‘or ack or multiuser or "block ack") with 117:46
{(pad or padding) s
S §;;é"ia;;"\'/'\'/i"'ciﬁ'"("JIIiﬁE'B'rm""ij‘l"""aénéic‘:'i‘('IBF"HGIIEi'GééF ........................ 2020/04/17
‘or "block ack") with (pad or padding) 117:47
T P g”ﬁé‘r"'c'ié'i"é'i'&"""i)i)ifﬁn'('f"r'é'iﬁé'grmﬁé'é'k&‘)'"\'/'x}'i't"r‘i"( ........................... 2020/04/17
‘pad or padding) 118:20
EPO; JPO
S241 1248  {(“trigger frame" ) with ( pad or padding)  US-PGPUB; ‘OR OFF  12020/04/17
USPAT; 118:20
USOCR; 5
FPRS;
EPO; JPO
$242503  (frame or packet) with (staid or "sta-id" or {US-PGPUB; IOR OFF  2020/04/17
gaid or "partial aid" or "predetermined USPAT; : i18:52
:association Id" or "sta id" ) with (pad or USOCR;
‘padding) FPRS;
EPO; JPO
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5243170 {(frame or packet) nearS (staid or "sta-id" or US-PGPUB; OR OFF  2020/04/17

‘aid or "partial aid" or "predetermined \USPAT; 118:54
lassociation Id" or "sta id" ) near5 (pad or  {USOCR; |
‘padding) \FPRS;

[EPO; JPO

EAST Search History (Interference)

.............................................................................................................................................................................................................................................

Ref Hits :Search Query ‘DBs Default
i Operator

5179 7 §("trigger frame" or "trigger packet").clm.
§and (fcs or "frame check" or "check
;frame").clm. and (pad or padding).cim.

S182 6469 :H04W74/0833.cpc. US- OR OFF  2019/09/27
PGPUB; 16:26
{USPAT
S183 2924 :H04W74/08.cpc. US- OR OFF  2019/09/27
{PGPUB; 116:26
(USPAT
STre s M re— T T e
PPGPUB;
USPAT
S185 2730 :H04W72/1284.cpc. Us- OR OFF  2019/09/27
iPGPUB; 116:26
{USPAT
S186 2244 HO4W72/1278.cpc. US- OR OFF  2019/09/27

S$187 4073 iH04W72/12.cpC.
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5188

2362 H04W72/1231.cpc.

1483 (H04W72/1226.cpc.

1552 :H04W72/121.cpc.

1114 :H04W72/1205.cpc.

OR

OFF  2019/09/27

:16:26

12019/09/27
116:26

2019/09/27
16:26

12019/09/27
116:26

5192

2959 HO4W72/00.cpc.

HO4W7/0413.cpc.

§H04W7/ 0406.cpc.

OR

12019/09/27
16:26

OFF

:2019/09/27
116:26

12019/09/27
116:26

5195

\H04W1/1664.cpc.

OR

2019/09/27
116:26

OFF

iH04W1/1621.cpc.

\H04W1/1607.cpc.

12019/09/27
116:26
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Docket No.: QUS-0003 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Confirmation No.: 4240
Woojin AHN et al. Group Art Unit: 2467

Serial No.: 16/377,829 Examiner: Gautam SHARMA
Filed: April 8, 2019 Customer No.: 34610

For: WIRELESS COMMUNICATION TERMINAL AND WIRELESS
COMMUNICATION METHOD FOR MULTI-USER CONCURRENT
TRANSMISSION

AMENDMENT

U.S. Patent and Trademark Office
Customer Window, Mail Stop Amendment
Randolph Building
401 Dulany Street
Alexandria, Virginia 22314
Sir:
In reply to the Office Action dated October 4, 2019, please amend the above-
identified application as follows:

Amendments to the Claims are reflected in the listing of claims.

Remarks begin after the listing of the claims.
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AMENDMENTS TO THE CLAIMS

This listing of claims will replace all prior versions, and listings, of claims in the application:

Listing of Claims:
1-12.  (Canceled)

13. (Previously Presented) A wireless communication terminal, the terminal
comprising:
a transcetver; and
a processoft,
wherein the processor is configured to:
receive, through the transceiver, a trigger frame indicating uplink
transmission of one or more terminals, and
perform, through the transcerver, an uplink transmission in response to
the trigger frame,
wherem the processor is further configured to identify a padding applied m
the trigger frame by a predetermimed association 1D (AID) field information contained in

the trigger frame.

14.  (Previously Presented) The wireless communication terminal of claim 13,
wherein a duration of the padding is set based on a time needed for the one or more

terminals to process the trigger frame.
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15.  (Previously Presented) The wireless communication terminal of claim 13,
wherein the padding is contained before a frame check sequence (FCS) field of the trigger

frame.

16.  (Previously Presented) The wireless communication terminal of claim 13,

wherein the predetermimed AID field information mdicates a start of the paddmng.

17. (Previously Presented) The wireless communication terminal of claim 16,
wherein the predetermined AID field information 1s duplicated bit information in an AID

field.

18.  (Currently Amended) The wireless communication terminal of claim 13,

wherein the padding 1s applied_in the trigger frame by using duplicated information.

19.  (Currently Amended) The wireless communication terminal of claim 18,
wherein the padding 1s applied m the trigger frame by duplicating the predetermimed AID

field information.

20.  (Previously Presented) The wireless communication terminal of claim 13,
wherein the processor 1s further configured to:

generate an uplink packet to perform the uplink transmission, and
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perform the uplink transmission in response to the trigger frame by using the
generated uplink packet,
wherein a padding 1s applied to the uplink packet to terminate the uplink

transmission at a designated time.

21. (Previously Presented) A wireless communication method of a wireless
communication termial, comprising:
recetving a trigger frame indicating uplink transmission of one or more
terminals;
identifying a padding applied in the trigger frame by a predetermined
association 1D (AID) field information contained 1n the trigger frame; and

performing an uplink transmission in response to the trigger frame.

22. (Previously Presented) The wireless communication method of claim 21,
wheremn a duration of the padding is set based on a time needed for the one or more

terminals to process the trigger frame.

23.  (Previously Presented) The wireless communication method of claim 21,
wherein the padding is contained before a frame check sequence (FCS) field of the trigger

frame.
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24.  (Previously Presented) The wireless communication method of claim 21,

wherein the predetermined AID field information indicates a start of the padding.

25.  (Previously Presented) The wireless communication method of claim 24,
wherein the predetermined AID field information 1s duplicated bit information m an AID

tield.

26.  (Currently Amended) The wireless communication method of claim 21,

wherein the padding is applied in the trigger frame by using duplicated information.

27.  (Currently Amended) The wireless communication method of claim 26,
wherein the padding is applied in the trigger frame by duplicating the predetermmed AID

field information.

28.  (Currently Amended) The wireless communication method of claim 21,
whetremn-the-method-further comprising:
generating an uplink packet to perform the uplink transmission, and
performing the uplink transmission in response to the trigger frame by using
the generated uplink packet,
wherein a padding 1s applied to the uplink packet to termmate the uplmnk

transmission at a designated time.
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REMARKS

Claims 13-28 are pending in the application. By this Amendment, claims 18, 19 and
26-28 are amended. No new matter 1s added. Various amendments may be made for clarity,
and may be unrelated to 1ssues of patentability.

The Office Action rejects claims 13-15 and 21-22 on the ground of non-statutory
obviousness-type double patenting over claims 1 and 3 of U.S. Patent 10,305,638. An
eTerminal Disclaimer (with respect to U.S. Patent 10,305,638) 1s being filed simultaneously.
Withdrawal of the rejection 1s respectfully requested.

The Office Action rejects claims 13, 16-21 and 24-28 under 35 U.S.C. §102(a)(2) over

U.S. Patent Publication 2017/0272138 to Chun et al. (hereafter Chun). The Office Action

also rejects claims 14 and 22 under 35 U.S.C. {103 over Chun m view of U.S. Patent
Publication 2016/0227437 to Blanksby et al. (hereafter Blanksby). Still further, the Office
Action rejects claims 15 and 23 under 35 U.S.C. §103 over Chun in view of U.S. Patent
Publication 2006/0034317 to Hong et al. (hereafter Hong). These rejections are respectfully
traversed with respect to the pending claims.

The applied references do not teach or suggest all the features of independent claim
13. More spectfically, Chun, Blanksby and Hong do not teach or suggest the processor is
further configured to identify a padding applied m the trigger frame by a predetermined
association 1D (AID) field mformation contamned in the trigger frame, as recited in

mdependent claim 13.
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When discussing features of “to identify a padding applied in the trigger frame by a
predetermined association ID (AID) field imnformation,” the Office Action (on page 5) cites
Chun’s Table 15 on page 35, Table 15 as allegedly teaching a trigger frame with AID padding
mnformation. Applicant hereafter refers to the Office Action citation as “the cited trigger
frame-padding information.”

Chun’s Table 15 includes three header, namely (1) Trigger Frame Type, (2) Contents,
and (3) Remarks.

The Office Action citation to the cited trigger frame-padding information
corresponds to the first row of Table 15 since it is the only row that discusses both trigger
frame and padding. The cited first row of Table 15 has the Trigger Frame Type of “trigger
frame for UL MU data transmission” and has the following “Remarks:”

Information on the length of a UL data frame is required. The STA configures and transmits data
according 1o the value, (padding when data is insufficient)

Chun does not teach or suggest identify a padding applied in the trigeer frame by a
predetermined association ID (AID) field information contained m the trigger frame” as
recited 1n independent claim 1. More specifically, the “padding” cited in the first row of
Chun’s Table 15 1s applied to a UL data frame. However, the UL (upload) data frame is not a
trigger frame. Further, as shown above, Chun “remarks” (for the first row) recites that
padding 1s applied “when data 1s msufficient.” In this example, the “data” represents UL data
in a UL data frame transmitted by the STA (station). The expression “msufficient” means

that the “data” 1s msufficient as compared to the “length of a UL data frame” informed by
7
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the trigger frame. Accordingly, Chun applies the padding only when the UL data in a UL
data frame 1s insufficient to meet the requirement of the “length of a UL data frame”
mnformed by the trigger frame. Chun does not teach to identify a padding applied in the
trigger frame by a predetermined association ID (AID) field mnformation contamed m the
trigger frame, as recited in mdependent claim 1.

Additionally, Chun does not teach or suggest identify a padding applied in the trigger

frame by a predetermined association 1D (AID) field information contained in the trigger

frame, as recited in independent claim 13. There 1s no teaching that Chun’s “a predetermined

association ID (AID) field mnformation” 1s used to “identity a padding applied 1n the trigger
frame.” Chun’s Table 15 discloses, as a “contents” of the “trigger frame for UL MU data
transmission” the following:

nx AID, (n x MCS, nx STBC), n x N_sts, n x N_subband, UL MU frame Length

Chun merely discloses that n AID fields are contained m the trigger frame. Chun
does not discuss any AID field information that is used to “identify a padding applied m the
trigger frame.” Chun does not teach or suggest identify a padding applied in the trigger
frame by a predetermined association 1D (AID) field information contained in the trigger
frame, as recited n independent claim 13.

For at least these reasons, Chun does not teach or suggest all the features of
mdependent claim 13. Blanksby and Hong do not teach or suggest the missing features of

mdependent claim 13. Independent claim 13 therefore defines patentable subject matter.
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For at least similar reasons as set forth above, the applied references do not teach or
suggest all the features of independent claim 21. More specifically, Chun, Blanksby and
Hong do not teach or suggest identifying a padding applied in the trigger frame by a
predetermined association 1D (AID) field mnformation contained in the trigger frame, as
recited mn independent claim 21. Accordingly, mdependent claim 21 defines patentable
subject matter.

For at least the reasons set forth above, each of independent claims 13 and 21 defines
patentable subject matter. Fach of the dependent claims depends from one of the
mdependent claims and therefore defines patentable subject matter at least for this reason.
In addition, the dependent claims recite features that further and independently distnguish

over the applied references.

CONCLUSION

In view of the foregoing, it 1s respectfully submitted that the application 1s in
condition for allowance. Favorable consideration and prompt allowance of claims 13-28 are
earnestly solicited. If the Examiner believes that any additional changes would place the
application i better condition for allowance, the Examiner 1s invited to contact the
undersigned attorney at the telephone number listed below.

To the extent necessary, a petition for an extension of time under 37 C.F.R. 1.136 1s
hereby made. Please charge any shortage in fees due i connection with the filing of this,
concurrent and future replies, including extension of time fees, to Deposit Account 16-0607

and please credit any excess fees to such deposit account.
9
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Respecttully submitted,
KED & ASSOCIATES, LLP

/David C. Oren/

David C. Oren
Registration No. 38,694

Correspondence Address:

P.O. Box 8638

Reston, VA 20195

703 766-3777 (Man)

703-766-3756 (Direct) pco/kan

Please direct all correspondence to Customer Number 34610

10
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Document Description: Electronic Terminal Disclaimer - Filed

PTO/SB/26
U.S. Patent and Trademark Office
Department of Commerce

“PRIOR” PATENT

Electronic Petition Request TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING REJECTION OVER A

Application Number 16377829
Filing Date 08-Apr-2019
First Named Inventor Woojin AHN
Attorney Docket Number QUS-0003

Title of Invention

WIRELESS COMMUNICATION TERMINAL AND WIRELESS COMMUNICATION METHOD FOR
MULTI-USER CONCURRENT TRANSMISSION

IZ Office Action

XI This electronic Terminal Disclaimer is not being used for a Joint Research Agreement.

Filing of terminal disclaimer does not obviate requirement for response under 37 CFR 1.111 to outstanding

Owner

Percent Interest

WILUS INSTITUTE OF STANDARDS AND TECHNOLOGY INC.

100%

SKTELECOM CO.,, LTD.

100%

date of the full statutory term of prior patent number(s)

10305638

The owner(s) with percent interest listed above in the instant application hereby disclaims, except as provided below, the
terminal part of the statutory term of any patent granted on the instant application which would extend beyond the expiration
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as the term of said prior patent is presently shortened by any terminal disclaimer. The owner hereby agrees that any patent so
granted on the instant application shall be enforceable only for and during such period that it and the prior patent are commonly
owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors
or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant
application that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent
is presently shortened by any terminal disclaimer,” in the event that said prior patent later:

- expires for failure to pay a maintenance fee;

- is held unenforceable;

- is found invalid by a court of competent jurisdiction;

- is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

- has all claims canceled by a reexamination certificate;

- is reissued; or

- is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer.

(® Terminal disclaimer fee under 37 CFR 1.20(d) is included with Electronic Terminal Disclaimer request.

| certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR 1.20(d)
required for this terminal disclaimer has already been paid in the above-identified application.

O

Applicant claims the following fee status:

O Small Entity
(O Micro Entity
(® Regular Undiscounted

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 Section 1001 of Title 18 of the United States Code and
that such willful false statements may jeopardize the validity of the application or any patent issued thereon.

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES

| certify, in accordance with 37 CFR 1.4(d)(4) that | am:

® An attorney or agent registered to practice before the Patent and Trademark Office who is of record in
this application

Registration Number 38694

(O Asoleinventor

O A joint inventor; | certify that | am authorized to sign this submission on behalf of all of the inventors as evidenced by the
power of attorney in the application

(O Ajointinventor; all of whom are signing this request

Si t
Ignature /David C. Oren/

Name David C. Oren
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*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner).
Form PTO/SB/96 may be used for making this certification. See MPEP § 324.
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DETAILED ACTION

Notice of Pre-AIA or AIA Status
1. The present application, filed on or after March 16, 2013, is being examined under the first

inventor to file provisions of the AIA.

2. Claims 13-28 are pending.

Double Patenting
3. The nonstatutory double patenting rejection is based on a judicially created doctrine grounded in
public policy (a policy reflected in the statute) so as to prevent the unjustified or improper timewise
extension of the “right to exclude” granted by a patent and to prevent possible harassment by multiple
assignees. A nonstatutory double patenting rejection is appropriate where the conflicting claims are not
identical, but at least one examined application claim is not patentably distinct from the reference
claim(s) because the examined application claim is either anticipated by, or would have been obvious
over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In
re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ
645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422
F.2d 438, 164 USPQ 619 (CCPA 1970); In re Thorington,418 F.2d 528, 163 USPQ 644 (CCPA 1969).
4. A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) may be used
to overcome an actual or provisional rejection based on nonstatutory double patenting provided the
reference application or patent either is shown to be commonly owned with the examined application, or
claims an invention made as a result of activities undertaken within the scope of a joint research

agreement. See MPEP § 717.02 for applications subject to examination under the first inventor to file
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provisions of the AIA as explained in MPEP § 2159. See MPEP §§ 706.02()(1) - 706.02(1)(3) for
applications not subject to examination under the first inventor to file provisions of the AIA. A terminal
disclaimer must be signed in compliance with 37 CFR 1.321(b).

5. The USPTO Internet website contains terminal disclaimer forms which may be used. Please visit
www.uspto.gov/patent/patents-forms. The filing date of the application in which the form is filed
determines what form (e.g., PTO/SB/25, PTO/SB/26, PTO/AIA/25, or PTO/AIA/26) should be used. A
web-based eTerminal Disclaimer may be filled out completely online using web-screens. AneTerminal
Disclaimer that meets all requirements is auto-processed and approved immediately upon submission.
For more information about eTerminal Disclaimers, refer to
www.uspto.gov/patents/process/file/efs/guidance/eTD-info-1. jsp.

6. Claims 13-15 and 21-22 are rejected on the ground of nonstatutory double patenting as being
unpatentable over claims 1 and 3 of U.S. Patent No. 10,305,638 as mapped below. Although the claims

at issue are not identical, they are not patentably distinct from each other because they cover the same

scope.
Instant Application Parent Patent 10,305,638
13. (New) A wireless communication terminal, 1. A base wireless communication terminal,
the terminal comprising: a transceiver, and a the terminal comprising: a transceiver; and a

processor, wherein the processor is configured processor, wherein the processor is configured

to: receive, through the transceiver, a trigger to: transmit, through the transceiver, a trigger
frame indicating uplink transmission of one or frame triggering a multi-user uplink transmission
more terminals, and perform, through the of one or more terminals, and receive, through

transceiver, an uplink transmission in response to | the transceiver, uplink packet(s) transmitted from
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the trigger frame, wherein the processor is
further configured to identify a padding applied
in the trigger frame by a predetermined
association ID (AID) field information contained
in the trigger frame.

15. (New) The wireless conmunication terminal
of claim 13, wherein the padding is contained
before a frame check sequence (FCS) field of the

trigger frame.

one or more terminals in response to the trigger
frame, wherein a predetermined padding is
performed before a frame check sequence (FCS)
field of the trigger frame, and wherein a
predetermined association ID (AID) field
information is inserted to the trig ger frame to

indicate the predetermined padding.

14. (New) The wireless conmunication terminal
of claim 13, wherein a duration of the padding is
set based on a time needed forthe one or more

terminals to process the trigger frame.

3. The base wireless communication terminal of
claim 1, wherein the predetermined padding is set
based on a processing time needed for the one or

more terminals to respond to the trigger frame.

7.

parent patent 10,305,638.

As to claims 21-23, the claims are double patent rejected as applied to claims 1-3 above by

Claim Rejections - 35 USC § 102

8.

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis

for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —
(a)(2) the claimed invention was described in a patent
published or deemed published under section 122(b), i

issued under section 151, or in an ap plication for patent
n which the patent or application, as the case may be,

names another inventor and was effectively filed before the effective filing date of the claimed invention.
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9. Claims 13, 16-21 and 24-28 are re jected under 35 U.S.C. 102(a)(2) as being anticipate by Chun

et al, application no. 2017/0272138, hereinafter known as Chun.

10. As to claim 13, Chun discloses a wireless communication terminal, the terminal comprising: a
transceiver; and a processor, wherein the processor is configured to (Chun, Figure 1 and 47, [0076]-
[0095], Apparatus of a either stations and AP’s): receive, throughthe transceiver, a trigger frame
indicating uplink transmission of one or more terminals, and perform, through the transceiver, an uplink
transmission in response to the trigger frame (Chun, Figure 41-45, [00536]-[00548], sending trigger
frame to stations and receiving responses) wherein the processor is further configured to identify a
padding applied in the trigger frame by a predetermined association ID (AID) field information

contained in the trigger frame (Chun, Page 35, Table 15, Trigger frame with AID padding information).

11. As to claim 16, Chun discloses wherein the predetermined ID field information indicates a start

of the padding (Chun, page 35, Table 15, AID used as padding data).

12. As to claim 17, Chun discloses wherein the predetermined AID field information is duplicated

bit information in an AID field (Chun, Figure 12, Repeating AID information frame).

13. As to claim 18, Chun discloses wherein the padding is applied by using duplicated information

(Chun, Figure 12, Repeating AID information frame).

14. As to claim 19, Chun discloses wherein the padding is applied by duplicating the predetermined

AID (Chun, Figure 12, repeating AID information frame).
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15. As to claim 20, Chun discloses wherein the processoris further configured to: generate an
uplink packet to performthe uplink transmission, and performthe uplink transmission in response to the
trigger frame by using the generated uplink packet (Chun, Figure 41-45, [00536]-[00548], sending
trigger frame to stations and receiving responses), wherein a padding is applied to the uplink packet to
terminate the uplink transmission at a designated timed field information (Chun, page 35, table 15, AID
and other data used to pad a frame, used in the art to terminate a frame at a particular length and

duration).

16. As to claims 21, 24-28, the claims are rejected as applied to claims 13 and 16-20 respectively

above by Chun.

Claim Rejections - 35 USC § 103

17. The following is a quotation of 35 U.S.C. 103 which forms the basis for all obviousness

rejections setforth in this Office action:

A patent for a claimed invention may not be obtained, notwithstanding that the claimed invention is not
identically disclosed as set forthin section 102, if the differences between the claimed invention and the prior art
are such that the claimed invention as a whole would have been obvious before the effective filing date of the
claimed invention to a person having ordinary skill in the art to which the claimed invention pertains.
Patentability shallnot be negated by the manner in which the invention was made.

18. The factual inquiries set forth in Grahamv. John Deere Co.,383 U.S. 1, 148 USPQ 459 (1966),
that are applied for establishing a background for determining obviousness under 35 U.S.C. 103 are
summarized as follows:

1. Determining the scope and contents of the prior art.
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2. Ascertaining the differences between the prior art and the claims atissue.
3. Resolving the level of ordinary skill in the pertinent art.
4. Considering objective evidence present in the application indicating obviousness or

nonobviousness.

19. Claims 14 and 22 are rejected under 35 U.S.C. 103 as being unpatentable over Chun in view of

Blanksby et al, application no. 2016/0227437, hereinafter known as Blanksby.

20. As to claim 14, Chun disclose the wireless communication terminal of claim 13. Noh and Chun
do not expressly disclose however Blanksby discloses wherein a duration of the padding is set based on
a time needed for the one or more terminals to process the trigger frame (Blanksby, [0044], adding

padding to account for processing time).

21. It would have been obvious to one of ordinary skill in the art before the effective filing date of
the claimed invention to modify the teachings of Chun to include the limitations of wherein a duration
of the padding is set based on a time needed for the one or more terminals to process the trigger frame
as taught by Blanksby. Adding padding time to allow for processing time may reduce number of

components needed in a device (Blanksby, [0044]).

22. As to claim 22, the claim is rejected as applied to claim 14 above by Chun in view of Blanksby.

23. Claims 15 and 23 are rejected under 35 U.S.C. 103 as being unpatentable over Chun in view of

Hong et al, 2006/0034317, hereinafter known as Hong.

298



Application/Control Number: 16/377,829 Page 8
Art Unit: 2467

24. As to claim 15, Chun disclose the wireless communication terminal of claim 13. Chun does not
expressly disclose however Hong discloses wherein the padding is contained before a frame check

sequence (FCS) field of the trigger frame (Hong, Figure 20, padding before FCS).

25. It would have been obvious to one of ordinary skill in the art before the effective filing date of
the claimed invention to modify the teachings of Chun to include the limitations of wherein the padding
is contained before a frame check sequence (FCS) field of the trigger frame as taught by Hong. Padding

sections are commonly used in the art so frames in network communications are of a uniform size.

26. As to claim 23, the claim is rejected as applied to claim 15 above by Chun in view of Hong.

Conclusion

Any inquiry concerning this communication or earlier communications from the examiner
should be directed to GAUTAM SHARMA whose telephone number is (571)270-7182. The examiner
can normally be reached on 1lam-8pm.

Examiner interviews are available via telephone, in-person, and video conferencing using a
USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use
the USPTO Automated Interview Request (AIR) at http//www.uspto.gov/interviewpractice.

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.

/GAUTAM SHARMA/

Examiner, Art Unit 2467

/HASSAN A PHILLIPS/
Supervisory Patent Examiner, Art Unit 2467
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16:25

L23

13418

HO4W72/12.cpc.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2019/09/27
16:25

L24

6421

HO4W72/1231.cpc.

us-
PGPUB,;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

JOFF

2019/09/27
16:25

L25

3880

HO04W72/1226.cpc.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2019/09/27
16:25

L26

4091

HO4W72/121.cpc.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

JOFF

2019/09/27
16:25

L27

3427

H04W72/1205.cpc.

us-

JOR

OFF

2019/09/27;
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PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

L28

8631

HO04W72/00.cpc.

us-
PGPUB;
USPAT;
USQOCR;
FPRS;
EPO;
JPO

OR

OFF

16:25

2019/09/27

16:25

L29

29929

HO4W72/0413.cpc.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2019/09/27
16:25

L30

23745

H04W72/0406.cpc.

us-
PGPUB;
USPAT,;
USOCR;
FPRS;
EPQ;
JPO

OR

OFF

2019/09/27
16:25

L31

32544

HO04W72/04.cpc.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQ;
JPO

OR

OFF

2019/09/27
16:25

L32

8631

H04W72/00.cpc.

us-
PGPUB,;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

JOFF

2019/09/27
16:25

L33

HO04W1/1664.cpc.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2019/09/27
16:25

L34

HO4W1/1621.cpc.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

JOFF

2019/09/27
16:25

L35

HO04W1/1607.cpc.

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPOQ;

OR

OFF

2019/09/27
16:25
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L36

JuPo

HO04W1/16.cpc.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2019/09/27
16:25

L37

HO4W1/12.cpc.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2019/09/27
16:25

L38

H04W1/00.cpc.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2019/09/27
16:25

L39

"15555075"

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPQ;
JPO

OR

OFF

2019/09/27
16:25

L40

"predetermined association ID"

us-
PGPUB,;
USPAT,;
USOCR,;
FPRS;
EPO;
JPO

OR

OFF

2019/09/27
16:25

L41

w02011102575

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2019/09/27
16:25

L42

22

"2011102575"

us-
PGPUB,;
USPAT;
USOCR,;
FPRS;
EPO;
JPO

OR

OFF

2019/09/27
16:25

L43

2011-102575

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

833

noh.in. and seok.in. and lg.as.

us-

PGPUB;
USPAT;
USOCR,;

OR

OFF

2019/09/27
16:25

2019/09/27
16:25
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FPRS;
EPQO;
JPO

L45

"20130314697".pn.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2019/09/27
16:25

L46

"20120314697".pn.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2019/09/27
16:25

L47

12

"ba bitmap" with (pad or padding)

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPQ;
JPO

OR

OFF

L48

362

"bitmap" with (pad or padding)

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPQ;
JPO

OR

OFF

2019/09/27
16:25

2019/09/27
16:25

L49

"bitmap" with (pad or padding) with
(duplicat$5 or repeat$5)

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2019/09/27
16:25

L50

67

("bitmap" with (pad or padding) ) and
(multiuser or mimo or "mu mimo")

us-
PGPUB,;
USPAT;
USOCR,;
FPRS;
EPO;
JPO

OR

OFF

2019/09/27
16:25

L51

74

("bitmap" with (pad or padding) ) and
(multiuser or mimo or "mu mimo" or
"multi-user" )

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2019/09/27
16:25

L52

(pad or padding) with (multiuser or mimo
or "mu mimo" or "multi-user" ) with
(duplicat$4 or repeat$5)

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO;
JPO

OR

OFF

2019/09/27
16:25

L53

17490

(pad or padding) with (duplicat$4 or
repeat$s)

us-
PGPUB;

OR

OFF

2019/09/27
16:25
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USPAT;
USOCR,;
FPRS;
EPO;
JPO

L54

1519

(ba or "block ack" or "block acknowledge")
with (pad or padding)

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2019/09/27
16:25

L55

673

(ba or "block ack" or "block acknowledge")
near?7 (pad or padding)

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2019/09/27
16:25

L56

154

( (ba or "block ack" or "block
acknowledge") near7 (pad or padding) )
and ("same time" )

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2019/09/27
16:25

L57

13

( ("block ack" or "block acknowledge" or
"block acknowledgment") near7 (pad or
padding) ) and ("same time" )

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

( ("block ack" or "block acknowledge" or
"block acknowledgment") near7 (pad or

\ipadding) )

us-
PGPUB,;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2019/09/27
16:25

2019/09/27
16:25

L59

527

("time to process" or "processing time" )
with ( (pad or padding) )

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2019/09/27
16:25

L60

222

("time to process" or "processing time" )
near5 (pad or padding)

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO;
JPO

OR

OFF

2019/09/27
16:25

L61

118

("time to process" or "processing time" )
near3 (pad or padding)

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2019/09/27
16:25
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L62

15

(("time to process" or "processing time" )
near3 (pad or padding) ) with (frame or
packet or datagram or pdu or ppdu )

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2019/09/27
16:25

L63

48

("time to process" or "processing time" )
with (pad or padding) with (frame or
packet or datagram or pdu or ppdu )

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2019/09/27
16:25

L64

33

L63 not L62

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2019/09/27
16:25

L65

"predetermined association id"

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2019/09/27
16:25

L66

4163

("trigger frame")

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQ;
JPO

OR

OFF

2019/09/27
16:25

L67

27

J("trigger frame") with (fcs) with (pad or
{padding)

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2019/09/27
16:25

L68

192

("trigger frame") with (pad or padding)

us-
PGPUB,;
USPAT;
USOCR,;
FPRS;
EPO;
JPO

OR

OFF

2019/09/27
16:25

L69

("trigger frame" or "trigger packet") with
(pad or padding) with ("predetermined
association")

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

L70

(("trigger frame" or "trigger packet") with
(pad or padding)) same ("predetermined
association")

Us-
PGPUB;
USPAT;
USOCR;
FPRS;

OR

OFF

2019/09/27

2019/09/27
16:25

16:25
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EPO;
JPO

L71

(("trigger frame" or "trigger packet") with
(pad or padding)) and ("predetermined

association")

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2019/09/27
16:25

L72

("trigger frame" or '

"trigger packet").clm.

and (fcs or "frame check" or "check
frame").cim. and (pad or padding).clm.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2019/09/27
16:25

L73

sharma-gautam.xa.

and ("block ack" or

"block acknowledge$5")

us-
PGPUB;
USPAT;
USQOCR;
FPRS;
EPQ;
JPO

OR

OFF

2019/09/27
16:25

L74

sharma-gautam.xa.

preamble")

and ("legacy

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQ;
JPO

OR

OFF

2019/09/27
16:25

L75

{isharma-gautam.xa.
iipreamble)

and (legacy with

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2019/09/27
16:25

L76

41

sharma-gautam.xa.

and ("20 mhz")

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2019/09/27
16:25

L77

sharma-gautam.xa.

(legacy ))

and (("20 mhz") with

us-
PGPUB,;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

JOFF

L78

sharma-gautam.xa.

("he-sig-a" ))

and (("20 mhz") with

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPQO;
JPO

OR

OFF

2019/09/27
16:25

2019/09/27
16:25

L79

358

(("20 mhz") with ("he-sig-a" ))

us-
PGPUB;
USPAT;

OR

OFF

2019/09/27
16:25
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USOCR,;
FPRS;
EPO;
JPO

L80

169

(("20 mhz") with ("he-sig-a" ) with legacy)

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2019/09/27
16:25

L81

57

("same time") with ("block ack" or "block
acknowledge$5")

us-
PGPUB;
USPAT;
USQOCR;
FPRS;
EPO;
JPO

OR

OFF

2019/09/27
16:25

("20130286959" | "20130301569").PN.

us-
PGPUB;
USPAT

OR

OFF

2019/09/27
16:25

128

ahn-wogjin.in.

us-
PGPUB;
USPAT;
USQOCR;
FPRS;
EPQ;
JPO

OR

OFF

2019/09/27

16:25

L84

245

i{kim-yongho.in.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2019/09/27
16:25

L85

728

ikwak-jinsam.in.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

L86

380

son-juhyung.in.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2019/09/27

2019/09/27
16:25

16:25

L87

3533

H04W?74/085.cpc.

us-
PGPUB,;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

JOFF

2019/09/27
16:25

L88

1441

H04W74/0841.cpc.

us-
PGPUB;
USPAT;
USOCR,;
FPRS;

OR

OFF

2019/09/27
16:25
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EPO;
JPO

L89

18726

H04W?74/0833.cpc.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2019/09/27
16:25

L90

10061

HO4W74/08.cpc.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2019/09/27
16:25

Lo1

7707

H04W74/00.cpc.

us-
PGPUB;
USPAT;
USQOCR;
FPRS;
EPQ;
JPO

OR

OFF

2019/09/27
16:25

L92

8445

HO4W72/1284.cpc.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQ;
JPO

OR

OFF

2019/09/27
16:25

L93

6677

H04W72/1278.cpc.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2019/09/27
16:25

L94

13418

HO4W72/12.cpc.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2019/09/27
16:25

L95

6421

HO4W72/1231.cpc.

us-
PGPUB,;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

JOFF

L96

3880

HO04W72/1226.cpc.

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPQO;
JPO

OR

OFF

2019/09/27
16:25

2019/09/27
16:25

L97

4091

HO4W72/121.cpc.

us-
PGPUB;
USPAT;

OR

OFF

2019/09/27
16:25
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USOCR,;
FPRS;
EPO;
JPO

L98

3427

HO4W72/1205.cpc.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2019/09/27
16:25

L99

8631

H04W72/00.cpc.

us-
PGPUB;
USPAT;
USQOCR;
FPRS;
EPO;
JPO

OR

OFF

2019/09/27
16:25

L100

29929

HO4W72/0413.cpc.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQ;
JPO

OR

OFF

2019/09/27
16:25

L101

23745

H04W72/0406.cpc.

us-
PGPUB;
USPAT,;
USOCR;
FPRS;
EPQ;
JPO

OR

OFF

2019/09/27
16:25

L102

32544

HO4W72/04.cpc.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2019/09/27
16:25

L103

8631

H04W72/00.cpc.

us-
PGPUB,;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

JOFF

2019/09/27
16:25

L104

HO04W1/1664.cpc.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2019/09/27
16:25

L105

HO4W1/1621.cpc.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

JOFF

2019/09/27
16:25

L106

HO04W1/1607.cpc.

us-

JOR

OFF

2019/09/27;
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PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

L107

H04W1/16.cpc.

us-
PGPUB;
USPAT;
USQOCR;
FPRS;
EPO;
JPO

OR

OFF

16:25

2019/09/27

16:25

L108

HO4W1/12.cpc.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2019/09/27
16:25

L109

H04W1/00.cpc.

us-
PGPUB;
USPAT,;
USOCR;
FPRS;
EPQ;
JPO

OR

OFF

2019/09/27
16:25

L110

"156555075"

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQ;
JPO

OR

OFF

2019/09/27
16:25

L111

"predetermined association ID"

us-
PGPUB,;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

JOFF

2019/09/27
16:25

L112

wo2011102575

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2019/09/27
16:25

L113

22

"2011102575"

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

JOFF

2019/09/27
16:25

L114

2011-102575

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPOQ;

OR

OFF

2019/09/27
16:25
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L115

JuPo

833

noh.in. and seok.in. and Ig.as.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2019/09/27
16:25

L116

"20130314697".pn.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2019/09/27
16:25

L117

"20120314697".pn.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2019/09/27
16:25

L118

"ba bitmap" with (pad or padding)

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPQ;
JPO

OR

OFF

2019/09/27
16:25

L119

362

"bitmap" with (pad or padding)

us-
PGPUB,;
USPAT,;
USOCR,;
FPRS;
EPO;
JPO

OR

OFF

2019/09/27
16:25

L120

"bitmap" with (pad or padding) with
(duplicat$5 or repeat$s)

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2019/09/27
16:25

L121

67

("bitmap" with (pad or padding) ) and
(multiuser or mimo or "mu mimo")

us-
PGPUB,;
USPAT;
USOCR,;
FPRS;
EPO;
JPO

OR

OFF

2019/09/27
16:25

L122

74

("bitmap" with (pad or padding) ) and
(multiuser or mimo or "mu mimo" or
"multi-user" )

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

(pad or padding) with (multiuser or mimo
or "mu mimo" or "multi-user" ) with
(duplicat$4 or repeat$5)

us-

PGPUB;
USPAT;
USOCR,;

OR

OFF

2019/09/27
16:25

2019/09/27
16:25
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FPRS;
EPQO;
JPO

L124

17490

(pad or padding) with (duplicat$4 or
repeat$s)

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2019/09/27
16:25

L125

1519

(ba or "block ack" or "block acknowledge")

with (pad or padding)

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2019/09/27
16:25

L126

673

(ba or "block ack" or "block acknowledge")

near?7 (pad or padding)

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPQ;
JPO

OR

OFF

L127

154

( (ba or "block ack" or "block
acknowledge") near7 (pad or padding) )
and ("same time" )

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPQ;
JPO

OR

OFF

2019/09/27
16:25

2019/09/27
16:25

L128

13

( ("block ack" or "block acknowledge" or
"block acknowledgment") near7 (pad or

ipadding) ) and ("same time" )

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2019/09/27
16:25

L129

19

( ("block ack" or "block acknowledge" or
"block acknowledgment") near7 (pad or

iipadding) )

us-
PGPUB,;
USPAT;
USOCR,;
FPRS;
EPO;
JPO

OR

OFF

2019/09/27
16:25

L130

527

("time to process" or "processing time" )
with ( (pad or padding) )

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2019/09/27
16:25

L131

222

("time to process" or "processing time" )
near5 (pad or padding)

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO;
JPO

OR

OFF

2019/09/27
16:25

L132

118

("time to process" or "processing time" )
near3 (pad or padding)

us-
PGPUB;

OR

OFF

2019/09/27
16:26
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USPAT;
USOCR,;
FPRS;
EPO;
JPO

L133

15

(("time to process" or "processing time" )
near3 (pad or padding) ) with (frame or
packet or datagram or pdu or ppdu )

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2019/09/27
16:26

L134

48

("time to process" or "processing time" )
with (pad or padding) with (frame or
packet or datagram or pdu or ppdu )

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2019/09/27
16:26

L135

33

L134 not L133

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2019/09/27
16:26

L136

"predetermined association id"

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

4163

("trigger frame")

us-
PGPUB,;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2019/09/27
16:26

2019/09/27
16:26

L138

27

J("trigger frame") with (fcs) with (pad or
iipadding)

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2019/09/27
16:26

L139

192

("trigger frame") with (pad or padding)

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO;
JPO

OR

OFF

2019/09/27
16:26

L140

("trigger frame" or "trigger packet") with
(pad or padding) with ("predetermined
association")

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2019/09/27
16:26
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L141

(("trigger frame" or "trigger packet") with
(pad or padding)) same ("predetermined
association")

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2019/09/27
16:26

L142

(("trigger frame" or "trigger packet") with
(pad or padding)) and ("predetermined
association")

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2019/09/27
16:26

L143

L72 and L87

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2019/09/27
16:26

L144

L72 and L88

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2019/09/27
16:26

L145

L72 and L89

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQ;
JPO

OR

OFF

2019/09/27
16:26

L146

L72 and L90

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2019/09/27
16:26

L147

L72 and L91

us-
PGPUB,;
USPAT;
USOCR,;
FPRS;
EPO;
JPO

OR

OFF

2019/09/27
16:26

L148

L72 and L92

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

L149

L72 and L93

Us-
PGPUB;
USPAT;
USOCR;
FPRS;

OR

OFF

2019/09/27

2019/09/27
16:26

16:26

file:///C/Users/gsharma/Documents/e-Red%20Folder/16377829/EASTSearchHistory.16377829_AccessibleVersion.htm[9/27/2019 6:44:27 PM]

321




EAST Search History

EPO;
JPO

L150

L72 and L94

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2019/09/27
16:26

L151

L72 and L95

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2019/09/27
16:26

L1562

L72 and L96

us-
PGPUB;
USPAT;
USQOCR;
FPRS;
EPQ;
JPO

OR

OFF

2019/09/27

16:26

L153

L72 and L97

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQ;
JPO

OR

OFF

2019/09/27
16:26

L154

L72 and L98

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2019/09/27
16:26

L1565

L72 and L99

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2019/09/27
16:26

L156

L72 and L100

us-
PGPUB,;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

JOFF

L157

L72 and L101

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2019/09/27
16:26

2019/09/27
16:26

L158

L72 and L102

us-
PGPUB;
USPAT;

OR

OFF

2019/09/27
16:26
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USOCR,;
FPRS;
EPO;
JPO

L159

L72 and L103

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2019/09/27
16:26

L160

L72 and L104

us-
PGPUB;
USPAT;
USQOCR;
FPRS;
EPO;
JPO

OR

OFF

2019/09/27
16:26

L161

L72 and L105

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQ;
JPO

OR

OFF

2019/09/27
16:26

L162

L72 and L106

us-
PGPUB;
USPAT,;
USOCR;
FPRS;
EPQ;
JPO

OR

OFF

2019/09/27
16:26

L163

L72 and L107

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2019/09/27
16:26

L164

L72 and L108

us-
PGPUB,;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

JOFF

2019/09/27
16:26

L165

L72 and L109

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2019/09/27
16:26

L166

L72 and L110

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

JOFF

2019/09/27
16:26

L167

L72 and L111

us-

JOR

OFF

2019/09/27;
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PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

L168

L72 and L112

us-
PGPUB;
USPAT;
USQOCR;
FPRS;
EPO;
JPO

OR

OFF

16:26

2019/09/27

16:26

L212

"156555075"

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2019/09/27
16:26

L213

352

("predetermined assocaition id" or "aid")
with ("trigger frame")

us-
PGPUB;
USPAT,;
USOCR;
FPRS;
EPQ;
JPO

OR

OFF

2019/09/27
16:26

L214

("predetermined assocaition id" or "aid")
with ("trigger frame") with (pad or padding
or add or adding)

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQ;
JPO

OR

OFF

2019/09/27
16:59

L215

("predetermined assocaition id"
or"association identifier" or "predetermined
assocaition identifier" or "aid" or
"association id" ) with ("trigger frame")
with (pad or padding or add or adding)

us-
PGPUB,;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

JOFF

2019/09/27
17:13

L216

("predetermined assocaition id" or
"association identifier" or "predetermined
association identifier" or "aid" or
"association id" ) with ("trigger frame")
with (pad or padding or add or adding)

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2019/09/27
17:26

L217

359

("predetermined assocaition id" or
"association identifier" or "predetermined
association identifier" or "aid" or
"association id" ) with ("trigger frame")

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

JOFF

2019/09/27
17:27

L218

359

("predetermined association id" or
"association identifier" or "predetermined
association identifier" or "aid" or
"association id" ) with ("trigger frame")

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPOQ;

OR

OFF

2019/09/27
17:27
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l PO :
L219 {237 (("predetermined association id" or us- OR OFF 2019/09/27
"association identifier" or "predetermined {jPGPUB; 17:28
association identifier" or "aid" or USPAT;
"association id" ) with ("trigger frame")) USOCR;
and (pad or padding or add or adding or FPRS;
exten or extending or encapsulat$6) EPQO;
JPO
L220 {132 (("predetermined association id" or us- OR OFF 2019/09/27
"association identifier" or "predetermined {{PGPUB; 17:29
association identifier" or "aid" or USPAT;
"association id" ) with ("trigger frame")) USOCR,;
and ( (pad or padding or add or adding or {{FPRS;
exten or extending or encapsulat$6) with ( {{EPO;
packet or frame or message ) ) JPO
L221 {14 (("predetermined association id" or us- OR OFF 2019/09/27
"association identifier" or "predetermined {PGPUB,; 17:29
association identifier" or "aid" or USPAT;
"association id" ) with ("trigger frame")) USOCR;
same( (pad or padding or add or adding or {{FPRS;
exten or extending or encapsulat$6) with ( {EPO;
packet or frame or message ) ) JPO
L222 {3 "15555075" us- OR OFF 2019/09/27
PGPUB; 18:33
USPAT;
USOCR;
FPRS;
EPO;
JPO
S1 1 sharma-gautam.xa. and ("block ack" or us- OR OFF 2018/06/22
"block acknowledge$5") PGPUB; 18:46
USPAT;
USOCR;
FPRS;
EPO;
JPO
S2 0 §sharma-gautam.xa. and ("legacy us- OR OFF 2018/06/22
preamble”) PGPUB; 18:47
USPAT;
USOCR;
FPRS;
EPQO;
JPO
S3 1 \sharma-gautam.xa. and (legacy with us- OR OFF 2018/06/22
ipreamble) PGPUB; 18:47
USPAT;
USOCR;
FPRS;
EPO;
JPO
4 24 sharma-gautam.xa. and ("20 mhz") us- OR OFF 2018/06/22
PGPUB; 18:59
USPAT;
USOCR;
FPRS;
EPQO;
.............. JPO ttssttittssttssa s
S5 0 sharma-gautam.xa. and (("20 mhz") with {jUS- OR OFF 2018/06/22
(legacy )) PGPUB; 19:00
USPAT;
USOCR;
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FPRS;
EPQO;
JPO

S6

sharma-gautam.xa. and (("20 mhz") with
("he-sig-a" ))

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2018/06/22
19:00

S7

196

(("20 mhz") with ("he-sig-a" ))

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2018/06/22
19:01

95

(("20 mhz") with ("he-sig-a" ) with legacy)

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPQ;
JPO

OR

OFF

S9

46

("same time") with ("block ack" or "block
acknowledge$5")

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPQ;
JPO

OR

OFF

2018/06/22
19:01

2018/06/22
19:06

S10

("20130286959" | "20130301569").PN.

us-
PGPUB;
USPAT

OR

OFF

2018/06/22
19:10

St

52

ahn-woojin.in.

us-
PGPUB,;
USPAT;
USOCR,;
FPRS;
EPO;
JPO

OR

OFF

2018/06/22
19:11

S12

S13

212

§kim-yongho.in.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

572

ilkwak-jinsam.in.

us-
PGPUB,;
USPAT;
USOCR,;
FPRS;
EPO;
JPO

OR

OFF

2018/06/22
19:11

2018/06/22
19:12

Si14

236

son-juhyung.in.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;

OR

OFF

2018/06/22
19:13
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S15

JuPo

3060

H04W74/085.cpc.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2018/06/22
19:13

S16

1278

HO4W74/0841.cpc.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2018/06/22
19:13

S17

15485

H04W74/0833.cpc.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2018/06/22
19:13

S18

8650

H04W74/08.cpc.

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPQ;
JPO

OR

OFF

2018/06/22
19:13

S19

7584

HO04W74/00.cpc.

us-
PGPUB,;
USPAT,;
USOCR,;
FPRS;
EPO;
JPO

OR

OFF

2018/06/22
19:14

S20

6674

HO4W72/1284.cpc.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2018/06/22
19:14

6202

H04W72/1278.cpc.

us-
PGPUB,;
USPAT;
USOCR,;
FPRS;
EPO;
JPO

OR

OFF

2018/06/22
19:14

S22

11494

HO4W72/12.cpc.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

6203

H04W72/1231.cpc.

us-

PGPUB;
USPAT;
USOCR,;

OR

OFF

2018/06/22
19:14

2018/06/22
19:14
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FPRS;
EPQO;
JPO

S24

3982

HO4W72/1226.cpc.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2018/06/22
19:14

S25

3211

HO04W72/121.cpc.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2018/06/22
19:15

S26

2911

HO4W72/1205.cpc.

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPQ;
JPO

OR

OFF

S27

9246

H04W72/00.cpc.

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPQ;
JPO

OR

OFF

2018/06/22
19:15

2018/06/22
19:15

528

26676

HO4W72/0413.cpc.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2018/06/22
19:15

529

22096

HO04W72/0406.cpc.

us-
PGPUB,;
USPAT;
USOCR,;
FPRS;
EPO;
JPO

OR

OFF

2018/06/22
19:15

S30

29000

HO4W72/04.cpc.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2018/06/22
19:15

9246

H04W72/00.cpc.

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO;
JPO

OR

OFF

2018/06/22
19:15

S32

HO4W1/1664.cpc.

us-
PGPUB;

OR

OFF

2018/06/22
19:16
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USPAT;
USOCR,;
FPRS;
EPO;
JPO

S33

HO04W1/1621.cpc.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2018/06/22
19:16

S34

H04W1/1607.cpc.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2018/06/22
19:16

S35

H04W1/16.cpc.

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO;
JPO

OR

OFF

2018/06/22
19:16

S36

HO4W1/12.cpc.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

H04W1/00.cpc.

us-
PGPUB,;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2018/06/22
19:16

2018/06/22
19:16

S38

"15555075"

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2018/06/22
19:18

S39

"predetermined association D"

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO;
JPO

OR

OFF

2018/06/22
19:30

$40

w02011102575

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2018/06/23
15:47
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16

"2011102575"

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2018/06/23
15:47

S42

2011-102575

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2018/06/23
15:49

$43

791

noh.in. and seok.in. and Ig.as.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2018/06/23
15:49

S44

"20130314697".pn.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2018/06/23
15:50

S45

"20120314697".pn.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQ;
JPO

OR

OFF

2018/06/23
15:51

S46

"ba bitmap" with (pad or padding)

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2018/06/23
16:07

A7

320

"bitmap" with (pad or padding)

us-
PGPUB,;
USPAT;
USOCR,;
FPRS;
EPO;
JPO

OR

OFF

2018/06/23
16:14

S48

"bitmap" with (pad or padding) with
(duplicat$5 or repeat$5)

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

57

("bitmap" with (pad or padding) ) and
(multiuser or mimo or "mu mimo")

Us-
PGPUB;
USPAT;
USOCR;
FPRS;

OR

OFF

2018/06/23

2018/06/23
16:25

16:27
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EPO;
JPO

S50

63

("bitmap" with (pad or padding) ) and
(multiuser or mimo or "mu mimo" or
"multi-user" )

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2018/06/23
16:27

S51

(pad or padding) with (multiuser or mimo
or "mu mimo" or "multi-user” ) with
(duplicat$4 or repeat$5)

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2018/06/23
16:41

552

15875

(pad or padding) with (duplicat$4 or
repeat$5s)

us-
PGPUB;
USPAT;
USQOCR;
FPRS;
EPQ;
JPO

OR

OFF

2018/06/23
16:42

S63

1370

(ba or "block ack" or "block acknowledge")
with (pad or padding)

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQ;
JPO

OR

OFF

2018/06/23
16:48

S64

560

(ba or "block ack" or "block acknowledge")
near7 (pad or padding)

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2018/06/23
16:49

S65

122

( (ba or "block ack" or "block
acknowledge") near7 (pad or padding) )
and ("same time" )

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2018/06/23
16:49

S56

( ("block ack" or "block acknowledge" or
"block acknowledgment") near7 (pad or
ipadding) ) and ("same time" )

us-
PGPUB,;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

JOFF

14

( ("block ack" or "block acknowledge" or
"block acknowledgment") near7 (pad or
iipadding) )

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPQO;
JPO

OR

OFF

2018/06/23
16:51

2018/06/23
16:52

S58

464

("time to process" or "processing time" )
with ( (pad or padding) )

us-
PGPUB;
USPAT;

OR

OFF

2018/06/23
17:01
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USOCR,;
FPRS;
EPO;
JPO

S69

203

("time to process" or "processing time" )
near5 (pad or padding)

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2018/06/23
17:12

S60

109

("time to process" or "processing time" )
near3 (pad or padding)

us-
PGPUB;
USPAT;
USQOCR;
FPRS;
EPO;
JPO

OR

OFF

2018/06/23
17:12

S61

13

(("time to process" or "processing time" )
near3 (pad or padding) ) with (frame or
packet or datagram or pdu or ppdu )

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQ;
JPO

OR

OFF

2018/06/23
17:13

S62

39

("time to process" or "processing time" )
with (pad or padding) with (frame or
packet or datagram or pdu or ppdu )

us-
PGPUB;
USPAT,;
USOCR;
FPRS;
EPQ;
JPO

OR

OFF

2018/06/23
17:16

S63

26

S62 not S61

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2018/06/23
17:17

S64

"predetermined association id"

us-
PGPUB,;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

JOFF

2018/12/12
19:04

S65

3398

("trigger frame")

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPQO;
JPO

OR

OFF

2018/12/12
19:09

S66

15

J("trigger frame") with (fcs) with (pad or
iipadding)

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

JOFF

2018/12/12
19:09

S67

133

("trigger frame") with (pad or padding)

us-

JOR

OFF

2018/12/13;
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PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

S68

("trigger frame" or "trigger packet") with
(pad or padding) with ("predetermined
association")

us-
PGPUB;
USPAT;
USQOCR;
FPRS;
EPO;
JPO

OR

OFF

14:32

2018/12/13

14:32

S69

(("trigger frame" or "trigger packet") with
(pad or padding)) same ("predetermined
association")

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2018/12/13
14:32

S70

(("trigger frame" or "trigger packet") with
(pad or padding)) and ("predetermined
association")

us-
PGPUB;
USPAT,;
USOCR;
FPRS;
EPQ;
JPO

OR

OFF

2018/12/13
14:33

S71

("trigger frame" or "trigger packet").cim.
and (fcs or "frame check" or "check
frame").clm. and (pad or padding).cim.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQ;
JPO

OR

OFF

2018/12/13
15:45

S72

sharma-gautam.xa. and ("block ack" or
"block acknowledge$5")

us-
PGPUB,;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

JOFF

2018/12/13
15:45

S73

sharma-gautam.xa. and ("legacy

iipreamble")

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2018/12/13
15:45

S74

\jsharma-gautam.xa. and (legacy with
iipreamble)

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

JOFF

2018/12/13
15:45

S75

31

sharma-gautam.xa. and ("20 mhz")

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPOQ;

OR

OFF

2018/12/13
15:45
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S76

JuPo

sharma-gautam.xa. and (("20 mhz") with
(legacy ))

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;

OR

OFF

2018/12/13
15:45

S77

sharma-gautam.xa. and (("20 mhz") with
("he-sig-a" ))

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;

OR

OFF

2018/12/13
15:45

S78

249

(("20 mhz") with ("he-sig-a" ))

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2018/12/13
15:45

S79

122

(("20 mhz") with ("he-sig-a" ) with legacy)

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPQ;
JPO

OR

OFF

2018/12/13
15:45

S80

50

("same time") with ("block ack" or "block
acknowledge$5")

us-
PGPUB,;
USPAT,;
USOCR,;
FPRS;
EPO;
JPO

OR

OFF

2018/12/13
15:45

S81

("20130286959" | "20130301569").PN.

us-
PGPUB;
USPAT

OR

OFF

2018/12/13
15:45

S82

71

ahn-woojin.in.

us-
PGPUB,;
USPAT;
USOCR,;
FPRS;
EPO;

OR

OFF

2018/12/13
15:45

S83

221

ikim-yongho.in.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2018/12/13
15:45

S84

623

itkwak-jinsam.in.

us-
PGPUB,;
USPAT;
USOCR,;
FPRS;
EPQO;

OR

OFF

2018/12/13
15:45

JPO
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S85

281

son-juhyung.in.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2018/12/13
15:45

S86

3636

H04W74/085.cpc.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2018/12/13
15:45

1429

H04W74/0841.cpc.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2018/12/13
15:45

S88

18329

H04W74/0833.cpc.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2018/12/13
15:45

589

9807

H04W?74/08.cpc.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQ;
JPO

OR

OFF

2018/12/13
15:45

S90

7873

HO4W74/00.cpc.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2018/12/13
15:45

8230

H04W72/1284.cpc.

us-
PGPUB,;
USPAT;
USOCR,;
FPRS;
EPO;
JPO

OR

OFF

2018/12/13
15:45

S92

7015

HO4W72/1278.cpc.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

13163

HO04W72/12.cpc.

Us-
PGPUB;
USPAT;
USOCR;
FPRS;

OR

OFF

2018/12/13

2018/12/13
15:45

15:45
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EPO;
JPO

S94

6896

H04W72/1231.cpc.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2018/12/13
15:45

S95

4426

HO4W72/1226.cpc.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2018/12/13
15:45

S96

4075

H04W72/121.cpc.

us-
PGPUB;
USPAT;
USQOCR;
FPRS;
EPQ;
JPO

OR

OFF

2018/12/13
15:45

S97

3497

HO4W72/1205.cpc.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQ;
JPO

OR

OFF

2018/12/13
15:45

S98

9815

H04W72/00.cpc.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2018/12/13
15:45

S99

32130

HO4W72/0413.cpc.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2018/12/13
15:45

S100

25873

HO4W72/0406.cpc.

us-
PGPUB,;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

JOFF

S101

32500

H04W72/04.cpc.

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPQO;
JPO

OR

OFF

2018/12/13
15:45

2018/12/13
15:45

S$102

9815

H04W72/00.cpc.

us-
PGPUB;
USPAT;

OR

OFF

2018/12/13
15:45
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USOCR,;
FPRS;
EPO;
JPO

S103

HO04W1/1664.cpc.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2018/12/13
15:45

5104

H04W1/1621.cpc.

us-
PGPUB;
USPAT;
USQOCR;
FPRS;
EPO;
JPO

OR

OFF

2018/12/13
15:45

S105

HO4W1/1607.cpc.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQ;
JPO

OR

OFF

2018/12/13
15:45

S106

H04W1/16.cpc.

us-
PGPUB;
USPAT,;
USOCR;
FPRS;
EPQ;
JPO

OR

OFF

2018/12/13
15:45

S107

HO4W1/12.cpc.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2018/12/13
15:45

S108

H04W1/00.cpc.

us-
PGPUB,;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

JOFF

2018/12/13
15:45

S109

"155655075"

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2018/12/13
15:45

S110

"predetermined association |D"

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

JOFF

2018/12/13
15:45

S111

wo02011102575

us-

JOR

OFF

2018/12/13;

file:///C/Users/gsharma/Documents/e-Red%20Folder/16377829/EASTSearchHistory.16377829_AccessibleVersion.htm[9/27/2019 6:44:27 PM]

337




EAST Search History

PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

S112

"2011102575"

us-
PGPUB;
USPAT;
USQOCR;
FPRS;
EPO;
JPO

OR

OFF

15:45

2018/12/13

15:45

S113

2011-102575

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2018/12/13
15:45

S114

808

noh.in. and seok.in. and Ig.as.

us-
PGPUB;
USPAT,;
USOCR;
FPRS;
EPQ;
JPO

OR

OFF

2018/12/13
15:45

S115

"20130314697".pn.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQ;
JPO

OR

OFF

2018/12/13
15:45

S116

"20120314697".pn.

us-
PGPUB,;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

JOFF

2018/12/13
15:45

S117

"ba bitmap" with (pad or padding)

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2018/12/13
15:45

S118

339

"bitmap" with (pad or padding)

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

JOFF

2018/12/13
15:45

S119

"bitmap" with (pad or padding) with
(duplicat$5 or repeat$5s)

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPOQ;

OR

OFF

2018/12/13
15:45
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JuPo

S120 {61

("bitmap" with (pad or padding) ) and
(multiuser or mimo or "mu mimo")

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2018/12/13
15:45

S121 467

("bitmap" with (pad or padding) ) and
(multiuser or mimo or "mu mimo" or
"multi-user" )

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2018/12/13
15:45

S122 4

(pad or padding) with (multiuser or mimo
or "mu mimo" or "multi-user" ) with
(duplicat$4 or repeat$s)

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2018/12/13
15:45

S123 {16431

(pad or padding) with (duplicat$4 or
repeat$s)

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPQ;
JPO

OR

OFF

2018/12/13
15:45

S124 {1412

(ba or "block ack" or "block acknowledge")
with (pad or padding)

us-
PGPUB,;
USPAT,;
USOCR,;
FPRS;
EPO;
JPO

OR

OFF

2018/12/13
15:45

S125 1591

(ba or "block ack" or "block acknowledge")
near?7 (pad or padding)

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2018/12/13
15:45

S126 {128

( (ba or "block ack" or "block
acknowledge") near7 (pad or padding) )
and ("same time" )

us-
PGPUB,;
USPAT;
USOCR,;
FPRS;
EPO;
JPO

OR

OFF

2018/12/13
15:45

S127 {10

( ("block ack" or "block acknowledge" or
"block acknowledgment") near7 (pad or
ipadding) ) and ("same time" )

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

( ("block ack" or "block acknowledge" or
"block acknowledgment") near7 (pad or
{padding) )

us-

PGPUB;
USPAT;
USOCR,;

OR

OFF

2018/12/13
15:45

2018/12/13
15:45
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FPRS;
EPQO;
JPO

S129

483

("time to process" or "processing time" )
with ( (pad or padding) )

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2018/12/13
15:45

S130

211

("time to process" or "processing time" )
near5 (pad or padding)

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2018/12/13
15:45

S131

114

("time to process" or "processing time" )
near3 (pad or padding)

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPQ;
JPO

OR

OFF

S132

14

(("time to process" or "processing time" )
near3 (pad or padding) ) with (frame or
packet or datagram or pdu or ppdu )

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPQ;
JPO

OR

OFF

2018/12/13
15:45

2018/12/13
15:45

S133

41

("time to process" or "processing time" )
with (pad or padding) with (frame or

ipacket or datagram or pdu or ppdu )

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2018/12/13
15:45

S134

27

S133 not $132

us-
PGPUB,;
USPAT;
USOCR,;
FPRS;
EPO;
JPO

OR

OFF

2018/12/13
15:45

S135

"predetermined association id"

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2018/12/13
15:45

5136

3403

("trigger frame")

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO;
JPO

OR

OFF

2018/12/13
15:45

S137

15

("trigger frame") with (fcs) with (pad or
padding)

us-
PGPUB;

OR

OFF

2018/12/13
15:45
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USPAT;
USOCR,;
FPRS;
EPO;
JPO

S138

133

("trigger frame") with (pad or padding)

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2018/12/13
15:45

S$139

("trigger frame" or "trigger packet") with
(pad or padding) with ("predetermined
association")

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2018/12/13
15:45

S140

(("trigger frame" or "trigger packet") with
(pad or padding)) same ("predetermined
association")

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO;
JPO

OR

OFF

2018/12/13
15:45

S1441

(("trigger frame" or "trigger packet") with
(pad or padding)) and ("predetermined
association")

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

S71 and S86

us-
PGPUB,;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2018/12/13
15:45

2018/12/13
15:53

S143

S71 and S87

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2018/12/13
15:53

S144

S71 and S88

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO;
JPO

OR

OFF

2018/12/13
15:53

S145

S71 and S89

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2018/12/13
15:53
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S146

S71

and S90

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPQO;
JPO

OR

OFF

2018/12/13
15:53

S147

S71

and S91

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2018/12/13
15:53

5148

S71

and S92

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

OFF

2018/12/13
15:53

S149

S71
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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 16/377,829

Projected Publication Date: 08/01/2019

Non-Publication Request: No

Early Publication Request: No

Title

WIRELESS COMMUNICATION TERMINAL AND WIRELESS COMMUNICATION METHOD FOR
MULTI-USER CONCURRENT TRANSMISSION

Preliminary Class
370
Statement under 37 CFR 1.55 or 1.78 for AlA (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 USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

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

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

to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
page 2 of 4
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this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
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).

SelectUSA

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
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technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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Under the Paperwork Reduction Act of 1995, no persons are req

ired to respond to a collection of informa

PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERGCE

tion unless it displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD | Aeplication or Docket Number | Fiing Date
Substitute for Form PTO-875 16/377,829 04/08/2019 (7o be Mailed
ENTITY: LARGe (JsmaLL (J micro
APPLICATION AS FILED - PART |
(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
(] BasiC FEE N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
(] sEARcH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A
E] EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) NiA NiA N/A
TOTAL CLAIMS . .
(37 CFR 1.16(i)) minus 20 = x $100 =
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) minus 3 = x $460 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
[:]/C\:IT:;LI?%ION SIZE FEE (37 for small entity) for each additional 50 sheets or
16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
D MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART I
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
— 04/08/2019 Z‘E#"EAF'{N'NG ’;H'&"\ﬁgﬁsw PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total * ; *x - —
=| o 16 Mins |+ 20 -0 x $100 - 0
| R R vinos | -3 -0 x $460 - 0
< J Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
RE/';"F"}'E';‘NG PRNEL\J/'\IAC?LIJESRLY PRESENT EXTRA RATE ($) ADDITIONAL FEE (§)
E AMENDMENT PAID FOR
L | Total * i *x - -
= | 37CFR1.160) Minus — x s0 -
O | Independent « : . — _
E 370»% L16(n) Minus — X $ 0 -
E Application Size Fee (37 CFR 1.16(s))
] FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE
“* If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /SHERRY A DAVIS/
*** 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 number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
1/f you need assistance in completing the form, call 1-800-PTO-97199 and select option 2.
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Sheet 1 of 1

ATTORNEY. DOCKET NO. APPLICATION SERIAL NO.
LIST OF ART CITED BY APPLICANT QUS-0003 Continuation of U.S.
Patent Application Serial
(PTO'1 449) No. 15/555,075
APPLICANT(S)
Woojin AHN; Yongho KIM; Jinsam KWAK; and
Juhyung SON
FILING DATE GROUP
To Be Assigned
.S, PATENT DOCUMENTS
EXAMINER'S
INITIALS *PATENT NO. *ISSUE DATE *INVENTOR NAME CLASS | sSuBCLASS | FILING DATE
i U.S. PATENT APPLICATION PUBLICATIONS
EXAMINER'S | *APPLICATION PUBLICATION | *PUBLICATION
INITIALS NO. DATE *INVENTOR CLASS | suBCLASS | FILING DATE
2017 /0373813 12/2017 | ASTERJADHI, Alfred
2016/0227437 08/2016 | BLANKSBY, Andrew
2006/0034317 02/2006 | HONG, Jin-woo
2012/0314697 12/2012 | NOH, Yu Jin
2017 /0250784 08/2017 | SAKAI, Eisuke
2013 /0301569 11/2013 | WANG et al.
2013 /0286959 10/2013 |[LOUetal.
. U.S. PATENT APPLICATIONS |
EXAMINER'S
INITIALS +APPLICATION NO. +FILING DATE *INVENTOR CLASS | suBCLASS | FILING DATE
~FOREIGN PATENT DOCUMENTS
EXAMINER'S PUBLICATION Translation
INITIALS PATENT NO. DATE COUNTRY CLASS | suBcLAss | Yes No
2011/102575 08/2011 | WIPO X
2014 /171788 10/2014 WIPO X

OTHER ART (Including Author, Title, Date, Pertinent Pages, Publisher, Place of Publication, Etc.)

translation from WIPO

International Search Report for PCT/KR2016/002199 mailed on July 8, 2016 and its English

Written Opinion of the International Searching Authority for PCT/KR2016/002199 mailed on July 8,
2016 and its English machine translation by Google Translate

2015, slides 3-10

AHN, Woo Jin et al., “UL-OFMA Procedure in IEEE 802.11ax”, IEEE 802.11-15/0091r], 13 January

U.S. Office Action dated July 2, 2018 issued in Application No. 15/555,075

EXAMINER

DATE CONSIDERED

EXAMINER:

conformance and not considered.

Initial if reference has been considered, whether or not citation is in conformance with MPEP 609; draw line through citation if not in

\\ked2\Documents\2453\2453-003\774498.docx
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

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

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

STATEMENT UNDER 37 CFR 3.73(c)
WILUS INSTITUTE OF STANDARDS AND TECHNOLOGY INC. & SK TELECOM CO., LTD.

Continuation of U.S. Application No. 15/555,075  ijad/lssue Date: August 31, 2017

Applicant’/Patent Owner:

Application No./Patent No.:
Titleg: WIRELESS COMMUNICATION TERMINAL AND WIRELESS COMMUNICATION METHOD FOR MULTI-USER CONCURRENT TRANSMISSION

WILUS INSTITUTE OF STANDARDS AND TECHNOLOGY INC. & SK TELECOM CO., LTD, a cO rpo rati on
]

{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. The assignee of the entire right, title, and interest.

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

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

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. |:| 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. |:| 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. 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 046584 , Frame 0320 , or for which a copy
thereof is attached.

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

1. From: To:

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

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

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

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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PTO/AIA/96 (08-12)
Approved for use through 01/31/2013. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

3. From:

4. From:

5. From:

6. From:

STATEMENT UNDER 37 CFR 3.73(c)

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

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

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

To:

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

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

To:

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

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

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

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

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

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

/Daniel Y.J. Kim/ April 8, 2019
Signature Date

Daniel Y.J. Kim 36,186

Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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Privacy Act Statement

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

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

1.

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

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

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

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).
A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

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

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Approved for use through 01/31/2018. OMB 0651-0035

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

Under the Paperwark Reduction Act of 1895, no person is required ta respond to a collection of informatiaon unless it displays a valid OMB control number

LPOWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO ]

1 hereby revoke all previous powers of attorney given in the application identified in the attached
statement under 37 CFR 3.73{c).

| hereby appoint:

Practitioners associated with Customer Number: 34610

OR

D Practitioner(s) named below (if more than ten patent practitioners are to be named, then a customer number must be used):

Registration Name Registration

Name Number Number

As attorney(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Office {(USPTQ) in connaction with
any and all patent applications assigned only to the undersigned according to the USPTO assighment records or assignment documents
attached to this form in accordance with 37 CFR 3.73{c).

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

The address assaciated with Customer Number: 34610
OR

D Firm or individual name

Address

City | State Zip

Country

Telephone | Email

Assignee name and address: SK Telecom Co., Ltd.
SK T-Tawer, 65, Eulji-ro, Jung-gu
Seoul, 04539, Republic of Korea
A copy of this form, together with a statement under 37 CFR 3.73(c) (Form PTO/AIA/96 or equivalent) is required to be
filed in each application in which this form is used. The statement under 37 CFR 3.73(c) may be completed by one of the
practitioners appointed in this form, and must identify the application in which this Power of Atterney is to be filed.
SIGNATURE of Assignee of Record
The individual whose signature and title is supplied below is authorized to act on behalf of the assignee.

Signature My__ Date
Name  fBipu, {so éﬂ/‘f\/ Telephone

Title  Pryectn 7[ 20K

This collection of informaticn is required bv 37 CFR 1. 3{ 1,32, and 1.33, The information is required to obtain or retain a benefit by the public, which is to update
(and by the USPTO to process) the file of a patent or reexamination proceeding. Confidentiality is governsd by 35 U.5.C. 122 and 37 CFR 1.11 and 1.14, This
collection is estimated to take 18 minutes to complete, including gathering, preparing, and submitting the completed apglication form ta the USPTO. Time will vary
depending upcn the individual ¢ase. Any comments on the amount of time you reguire to complete this form and/or suggestions for reducing this burden, should
be sent to the Chief Information Officer, U.5. Patent and Trademark Office, U.5. Department of Commerce, P.O. 8ox 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, cal 1-800-PT0-91989 ond select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information In connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which
the information is used by the U.S. Patent and Trademark Office is to process andfor 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 (6 U.S.C 552a). Records from this system of records
may be disclosed fo the Department of Justice to determine whether disclosure of these records is
required by the Freedom of Infermation Act.

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

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

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).
A record related to an International Application filed under the Patent Cooperation Treaty in this system
of records may be disclosed, as a routine use, to the International Bureau of the World Intellectual
Property Organization, pursuant to the Patent Cooperation Treaty.

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

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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Approved for usa through 017312018, OMB 0651-0035

U.5, Patentand Trademark Office; L35, DEPARTMENT OF COMMERCE

Under the faperwork Reduction Act of 2895, no person is required to respond to 3 collection of Information uniess it displays a valid OMB control number

[ POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO }

I hereby revoke all previous powers of attorney given in the application identified In the attached
statement under 37 OFR 3.73{c).

{ hereby appoint:

EX Practitioners associated with Customer Number: | 34610

2R
l:] Practitionsr{s} namad befow (if more than ten patent practitionars are 1o be named, then 3 customer number must be used):
Registration Registeation
me Name
Ha Number Number

As attorneyis) or agent(s) to represent the undarsigned before the United States Petent and Trademark Cffice {USPTO) in connection with
any and all patent applications assigned only to the undersigned according to the USPTO assignment revords or assignment docurnerits
attached (o this form in accordance with 37 CFR 3.73{c).

Please change the correspondance address for the application identified in the attached statement
under 37 CFR 3.73{¢) to:

X The address associated with Custamer Numben 34810
OR

------- Firm or individusl name

Bdddrass

City ‘ State 2ip

Country

Telephone { Esnail

Assignes name and addresst ) 1o IS TITUTE OF STANDARDS AND TECHNGLOBY INC.

5F1, 218 Hwangsasul-ro, Bundang-gu, Seongnan-si, Gysonggl-do 13595, Republic of Kerea

A copy of this form, together with a statement under 37 CFR 3.73{c} (Form PTO/AIA/96 or equivalent) iS required io be
filed in each application in which this form is used. The statement undey 37 CFR 3.73(c) may be completed by one of the
practitioners appointed in this form, and must identify the application in which this Power of Attorney is 1o be filed,
bt TURE-of-8ssignee of Record
-3 N
The individual w@f;ﬁg—éﬁﬁﬁ Hifle s Supplied below is authorized to act on behalf of the assignee.
T 7

Signature W ,{;/ pate M T 0/
Name  “xh AL LI [Tetephone +0y 3] Ao —pta3
Title C &

Thiz coliection of infermation ts required by 87 CFR .31, 1.32, and 1.33. The Information is required to obtain or retsin a bensfit by the sublic, which is to update
{and by the USPTD 1o procass) the file of 2 patent or reexarmination proceeding. Corfidentiality is governed by 55 U.5.C, 142 and 37 CFR 1.1 and 114, This
colleciion is estirated to take 18 minutes ta compiste, includiog gathering, praparing, and submitting the completed application form to the USPTO. Time wil vary
d wpan the individual case. Any on the ameount ¢of time vou raquirs to complete this form and/or suggestions for redudng this burden, shanid
b sent to the Chiel information Officer, U.8, Patent and Trademark Qffice, LS, Depsriment of Commerce, P.O. Box 1450, Alexandria, VA 22318-1450, DO MOT
SEND FEES OR COMPLETED FORMS T THIS ADDIRESS, SEND T0: Commissiontr for Patents, P.0, Box 1458, Alexpndris, VA 22313-1350,

¥ vou need assistonce i completing the form, call 3-850-PTG-R192 and select option 2.
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

WIRELESS COMMUNICATION TERMINAL AND WIRELESS COMMUNICATION
METHOD FOR MULTI-USER CONCURRENT TRANSMISSION

First Named Inventor/Applicant Name:

Woojin AHN

Filer: Daniel Y.J. Kim/Sarah Garrett
Attorney Docket Number: QUS-0003
Filed as Large Entity
Filing Fees for Utility under 35 USC 111(a)
Description Fee Code Quantity Amount Suz—;l'g(t;)l in
Basic Filing:
UTILITY APPLICATION FILING 1011 1 300 300
UTILITY SEARCH FEE 1111 1 660 660
UTILITY EXAMINATION FEE 1311 1 760 760
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Description Fee Code Quantity Amount Sub-Total in

UsD($)
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1720
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Electronic Acknowledgement Receipt

EFS ID: 35658484
Application Number: 16377829
International Application Number:
Confirmation Number: 4240

Title of Invention:

WIRELESS COMMUNICATION TERMINAL AND WIRELESS COMMUNICATION
METHOD FOR MULTI-USER CONCURRENT TRANSMISSION

First Named Inventor/Applicant Name:

Woojin AHN

Customer Number:

34610

Filer: Daniel Y.J. Kim/Sarah Garrett
Filer Authorized By: Daniel Y.J. Kim
Attorney Docket Number: QUS-0003
Receipt Date: 08-APR-2019
Filing Date:
Time Stamp: 15:33:45

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $1720

RAM confirmation Number

040919INTEFSW15344600

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:

Document s . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (if appl.)
120288
1 Transmittal of New Application Transmittal.pdf no 2
f66fb9d7e15bd9c98afad09580d8580de1 14
7e%e
Warnings:
Information:
95410
) Authorization for E>|<'ten5|on of Time all Authorization.pdf no ]
rEp 1es 1329a118624467f77fcbf1767a3674e4e5848
doc
Warnings:
Information:
1822982
3 Application Data Sheet ADS.pdf no 10
1abb4f8d84cffcafaf9665f3d5db08667b485)
Warnings:
Information:
159432
4 PreliminaryAmedment.pdf yes 7
1f28891083c58f31e68f0e28a961358bb7bal
Multipart Description/PDF files in .zip description
Document Description Start End
Preliminary Amendment 1 1
Specification 2 2
Claims 3 6
Applicant Arguments/Remarks Made in an Amendment 7 7
Warnings:
Information:
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1755753

5 Application.pdf yes 44
5544fd13b22a0b541b8ae3d07c4fd124b0c|
84a98
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 40
Claims 41 43
Abstract 44 44
Warnings:
Information:
946124
6 Drawings-only bIaFk and white line Drawings.pdf no 27
drawings
99c5766285754ae5803c3ebeaefd07efb2eql
be4b
Warnings:
Information:
129617
7 Qath or Declaration filed Declaration.pdf no 3
fc80f252a7¢73509422bfa13867f844055221)
e80
Warnings:
Information:
149995
8 Transmittal Letter IDS.pdf no 2
Sedabee718c17c64198063e0c4c0582f60a
d4da
Warnings:
Information:
173613
9 Information DFlscIos(uSréeOSSt)atement (IDS) 1449.pdf no ]
orm e2b33b0b66bbe27e7b7997e7c97b7fbd33
ellba4
Warnings:
Information:
This is not an USPTO supplied IDS fillable form
118794
10 Assignee showing of ownership per 37 373.pdf no 3

CFR3.73

037e3269c5f810e823c14e02c5330cfa3422
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Warnings:

Information:

83548

11 Power of Attorney SKTPOA.pdf no 2

6229e87751d80209d7070cdcf47066927eb
e%adc

Warnings:

Information:

684549

12 Power of Attorney WilusPOA.pdf no 1

7d48ef1c76c74381ba7eaa352fcoc44f306b

Warnings:

Information:

34783

13 Fee Worksheet (SB06) fee-info.pdf no 2

8035356f260390d649b6c76828fe 3090 09ff]
080e

Warnings:

Information:

Total Files Size (in bytes){ 6274888

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UTILITY PATENT APPLICATION
TRANSMITTAL UNDER 37 C.F.R. §1.53(b)

U.S. Patent and Trademark Office

Customer Service Window, MAIL STOP PATENT APPLICATION

Randolph Building

401 Dulany Street

Alexandria, VA 22314 Docket No.: QUS-0003

Sir:

Transmitted herewith for filing is the patent application of

INVENTOR OR APPLICATION IDENTIFIER: Woojin AHN; Yongho KIM; Jinsam KWAK; and Juhyung
SON

FOR: WIRELESS COMMUNICATION TERMINAL AND WIRELESS COMMUNICATION METHOD

FOR MULTI-USER CONCURRENT TRANSMISSION
Enclosed are:
1. X 44 pages of specification, claims, abstract

2. X 21 sheets of FORMAL drawings.

3. X 3 pages of Declaration (copy from a prior application).
Incorporation By Reference-The entire disclosure of the prior application 1s considered as being patt of
the disclosure of the accompanying application and is hereby incorporated by reference therein.
X This is a [X] Continuation or [_] Divisional of prior application No. 15/555,075, filed on August 31, 2017,
entitled WIRELESS COMMUNICATION TERMINAL AND WIRELESS COMMUNICATION
METHOD FOR MULTI-USER CONCURRENT TRANSMISSION

4. X Application Data Sheet.

5. K An Information Disclosure Statement and PTO 1449 Form are submitted herewith.

6. The filing fee is calculated on the basis of the claims as filed herewith:

For No. Filed No. Extra Rate Fee
Total Claims 16 -20 0 X $100.00 $0.00
Independent Claims 2 -3 0 X $460.00 $0.00
Multiple Dependent Claims (If applicable) X $820.00 $0.00

APPLICATION SIZE FEE

Number of Pages X.75= 0 - 100= /50 = *$400.00 $0.00
BASIC FILING FEE $300.00
UTILITY SEARCH FEE $660.00
UTILITY EXAMINATION FEE $760.00
TOTAL FILING FEE $1,720.00

7. X Preliminary Amendment is enclosed.

8. [ Applicant claims Small Entity status.

9. [X]  Please charge my Credit Card.

10. [ Please chatge my Deposit Account No. 16-0607 in the amountof $___
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Continuation Application of Docket No: QUS-0003
U.S. Serial No. 15/555,075

11. X The Commissioner is hereby authorized to charge fees under 37 C.F.R. §1.16 and §1.17 which may be
required, including any extension of time fees to maintain the pendency of the parent application No.
15 /555,075 or credit any overpayment to Deposit Account No. 16-0607.

12. X Authorization under 37 C.F.R. §1.136(a)(3).
13. X Priority is claimed. A copy of the foreign priority document was electronically retrieved in prior
application No. 15/555,075 on August 31, 2017.
14. [X]  The prior application is assigned of record to WILUS INSTITUTE OF STANDARDS AND
TECHNOLOGY INC. & SK TELECOM CO., LTD. at Reel 046584, Frame 0320.
15. [X]  The power of attorney in the prior application is to:

KED & ASSOCIATES, LLP (Customer No. 34610)

16. X  Also enclosed:
Power of Attorney (PTO /AIA/80)
Statement Under 37 C.F.R. §3.73(c) (PTO/AIA/96)

17. [0  Two (2) return postcards.
[[] Stamp & Return with Courier.
[] Prepaid Postcard-Stamped Filing Date & Returned with Unofficial Serial Number.

Respectfully submitted,
KED & ASSOCTATES, LLP

/Daniel Y.J. Kim/

Daniel Y.J. Kim
Registration No. 36,186

Correspondence Address Below:
P.O. Box 8638
Reston, VA 20195

(703) 766-3777
DYK/seg

Please direct all correspondence to Customer Number 34610
\\ked2\Documents\ 2453\ 2453-003\ 774496.docx
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Docket No.: QUS-0003 PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Application of Customer No.: 34610

Woojin AHN; Yongho KIM; Jinsam KWAK; and
Juhyung SON

Serial No.: Continuation of U.S. Patent Application
Serial No. 15/555,075 filed August 31, 2017

For:  WIRELESS COMMUNICATION TERMINAL AND WIRELESS
COMMUNICATION METHOD FOR MULTI-USER CONCURRENT
TRANSMISSION

AUTHORIZATION TO TREAT A REPLY AS INCORPORATING
AN EXTENSION OF TIME UNDER 37 C.F.R. §1.136(a)(3)

U.S. Patent and Trademark Office

Customer Service Window, MAIL STOP APPLICATIONS
Randolph Building

401 Dulany Street

Alexandria, VA 22314

Sir:

The U.S. Patent and Trademark Office is hereby authorized to treat any concurrent
or future reply that requires a petition for an extension of time under this paragraph for its
timely submission, as incorporating a petition for extension of time for the appropriate
length of time under 37 C.F.R. §1.136(2)(3). The U.S. Patent and Trademark Office is
hereby authorized to charge all required extension of time fees to our Deposit Account No.
16-0607, 1f such fees are not otherwise provided for m such reply.

Respectfully submitted,
KED & ASSOCIATES, LLP
/Daniel Y. J. Kim/

Daniel Y. J. Kim
Registration No. 36,186

Correspondence Address:

P.O. Box 8638

Reston, VA 20195

703 766-3777 DYK/seg

Please direct all correspondence to Customer Number 34610

Q:\Documents\2453-003\774493
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PTO/AIA/14 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

) N Attorney Docket Number | QUS-0003
Application Data Sheet 37 CFR 1.76

Application Number

WIRELESS COMMUNICATION TERMINAL AND WIRELESS COMMUNICATION METHOD FOR MULTI-

Title of Invention | jarp CONGURRENT TRANSMISSION

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:

[ 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.}

Inventor Information:

Remove
Inventor |1

Legal Name
Prefix| Given Name Middle Name Family Name Suffix
| [ Jooin | prn | [
Residence Information (Select One) US Residency ® Non US Residency Active US Military Service
city |Feoul | country of Residence | kR |

Mailing Address of Inventor:

Address 1 8-1, Seooreung-ro 13-gil Eunpyeong-gu
Address 2
City | Beoul | state/Province | |
Postal Code | ’03410 | Countryi | ‘KR
Inventor 2
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
| [ Fronaho | kim e
Residence Information (Select One) US Residency (8 Non US Residency Active US Military Service
City |jncheon || country of Residence i KR |

Mailing Address of Inventor:

Address 1 404-804, 192 Guwol-ro Namdong-gu
Address 2
City | 'ncheon I State/Province | |
Postal Code | 21561 | Countryi | R

R
Inventor B

Legal Name

EFS Web 2213
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PTO/AIA/14 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

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

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

Attorney Docket Number | QUS-0003

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention | ;orp CONCURRENT TRANSMISSION

WIRELESS COMMUNICATION TERMINAL AND WIRELESS COMMUNICATION METHOD FOR MULTI-

Prefix| Given Name Middle Name Family Name

Suffix|

‘ ] kwak

lJinsam ‘

| [

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

KR

Country of Residence i

City |[Gyeonggi-do |

Mailing Address of Inventor:

Address 1 113-1704, 11 Naesonjungang-ro Uiwang-si

Address 2

City | ISyeonggi—do I State/Province

Postal Code

| ‘16021

| Countryi

| ‘KR

Inventor

4

Remove

Legal Name

Prefix| Given Name Middle Name Family Name

Suffix|

| U

Uuhyung ‘ SON

|1

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

Kr

Country of Residence i

City |([Gyeonggi-do |

Mailing Address of Inventor:

Address 1 114-302, 11 Naesonjungang-ro Uiwang-si

Address 2

City | I:syeonggi—do I State/Province | |
Postal Code | [16021 | Countryi | kR

All Inventors Must Be Listed - Additional Inventor Information blocks may be

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 34610

Email Address ked-docket@ked-iplaw_com | Add Email |

|Remove Email

EFS Web 2.2.13
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PTO/AIA/14 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

Attorney Docket Number | QUS-0003

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention WIRELESS COMMUNICATION TERMINAL AND WIRELESS COMMUNICATION METHOD FOR MULTI-
USER CONCURRENT TRANSMISSION

Application Information:

Title of the Invention ULTLUSER CONCURRENT TRANSMISSION

Attorney Docket Number| QUS-0003 Small Entity Status Claimed [ ]

Application Type Nonprovisional -
Subject Matter | Mility v
Total Number of Drawing Sheets (if any) 21 Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this section when filing an application by reference under 35 U5.C. 111(c) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). )
|

Application number of the previously Filing date {YYYY-MM-DD) Intellectual Property Authority or Country
filed application

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

Request Not to Publish. | hereby request that the attached application not be published under

] 35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not 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).

Either enter 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: e Customer Number US Patent Practitioner ‘ (O Limited Recognition (37 CFR 11.9)

Customer Number 34610

EFS Web 2.2.13
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PTO/AIA/14 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032

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

L Attorney Docket Number | QUS-0003
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention WIRELESS COMMUNICATION TERMINAL AND WIRELESS COMMUNICATION METHOD FOR MULTI-
USER CONCURRENT TRANSMISSION

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate

National Stage entry from a PCT application. Providing benefit claim 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.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status | Pending v Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
[Continuation of ~J 15555075 2018-01-02
Prior Application Status | Pending - Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number

(YYYY-MM-DD)

15555075 B 371 of international ~§ PCT/KR2016/002199 2016-03-04

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

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.5.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Remove

Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable)
[10-2015-0030369 Kr po15-03-04
Remove
Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable)
[10-2015-0036754 kr po15-03-17
Remove
Application Number Countryi Filing Date (YYYY-MM-DD) Access Codé (if applicable)
J10-2015-0066670 kr po15-05-13

Additional Foreign Priority Data may be generated within this form by selecting the

Add button. [ Add |

EFS Web 2.2.13
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PTO/AIA/14 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032

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

L Attorney Docket Number
Application Data Sheet 37 CFR 1.76

QUS-0003

Application Number

USER CONCURRENT TRANSMISSION

. . WIRELESS COMMUNICATION TERMINAL AND WIRELESS COMMUNICATION METHOD FOR MULTI-
Title of Invention

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

Applications

[] 16, 2013.

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

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March
18, 2013, will be examined under the first inventor to file provisions of the AlA.

EFS Web 2.2.13
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PTO/AIA/14 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

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

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

Attorney Docket Number | QUS-0003

Application Data Sheet 37 CFR 1.76

Application Number

WIRELESS COMMUNICATION TERMINAL AND WIRELESS COMMUNICATION METHOD FOR MULTI-

Title of Invention | ;orp CONCURRENT TRANSMISSION

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly sighed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office (EPQO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 helow, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authoerization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPQO), the Japan Patent Office
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic of
China (SIP0O), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related biblicgraphic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

().

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2_ Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s}

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authocrize the USPTO to transmit to the EPO any search results from the instant patent
[] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.

EFS Web 2.2.13

380



PTO/AIA/14 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

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

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

Attorney Docket Number | QUS-0003

Application Data Sheet 37 CFR 1.76

Application Number

WIRELESS COMMUNICATION TERMINAL AND WIRELESS COMMUNICATION METHOD FOR MULTI-

Title of Invention | ;orp CONCURRENT TRANSMISSION

Applicant Information:
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COMMUNICATION TERMINAL

PRELIMINARY AMENDMENT

U.S. Patent and Trademark Office
Customer Service Window, MAIL STOP AMENDMENT
Randolph Building
401 Dulany Street
Alexandria, VA 22314
Sir:

Prior to initial examination on the merits, please amend the above-identified
application as follows:
Amendments to the Specification are reflected in this paper.

Amendments to the Claims are reflected in the listing of claims.

Remarks/Arguments begin after the listing of the claims.
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AMENDMENTS TO THE SPECIFICATION

Please add the following new paragraph afiter the title:

CROSS-REFERENCE TO REIATED PATENT APPLICATIONS

This application is a continuation of U.S. Patent Application Serial No. 15/555,075,
filed January 2, 2018, which 1s a U.S. National Stage Application under 35 U.S.C. {371 of
PCT Application No. PCT/KR2016/002199, filed March 4, 2016, which claims priority to
Korean Patent Application No’s. 10-2015-0030369, filed March 4, 2015, 10-2015-0036754,
filed March 17, 2015 and 10-2015-0066670, filed May 13, 2015, whose entire disclosures are

hereby incorporated by reference.
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AMENDMENTS TO THE CLAIMS

This Iisting of claims will replace all prior versions, and listings, of claims in

the application:

Listing of Claims:

1-12.  (Canceled)

13. (New) A wireless communication terminal, the terminal comprising:

a transcetver; and

a processor,

wherein the processor 1s configured to:

receive, through the transceiver, a trigger frame mdicating uplink transmission of one
or more terminals, and

perform, through the transcetver, an uplink transmission in response to the trigger
frame,

wherem the processor 1s further configured to identify a paddmg applied m the
trigger frame by a predetermined association ID (AID) field information contained in the

trigger frame.

14.  (New) The wireless communication terminal of claim 13, wherein a duration

of the padding 1s set based on a time needed for the one or more terminals to process the
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trigger frame.

15. (New) The wireless communication terminal of claim 13, wherein the padding

1s contained before a frame check sequence (FCS) field of the trigger frame.

16.  (New) The wireless communication terminal of claim 13, wherein the

predetermined AID field mmformation indicates a start of the padding.

17.  (New) The wireless communication terminal of claim 16, wherein the

predetermined AID field information is duplicated bit information m an AID field.

18.  (New) The wireless communication terminal of claim 13, wherein the padding

1s applied by using duplicated mformation.

19.  (New) The wireless communication terminal of claim 18, wherein the padding

1s applied by duplicating the predetermined AID field mformation.

20.  (New) The wireless communication terminal of claim 13, wherein the
processor is further configured to:

generate an uplink packet to perform the uplink transmission, and

perform the uplink transmission in response to the trigger frame by using the

generated uplink packet,
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wherem a padding 1s applied to the uplink packet to terminate the uplink transmission

at a designated time.

21, (New) A wireless communication method of a wireless communication
terminal, comprising:

recetving a trigger frame mdicating uplink transmission of one or more terminals;

identifying a padding applied in the trigger frame by a predetermined association ID
(AID) tield information contained in the trigger frame; and

performing an uplink transmission in response to the trigger frame.

22. (New) The wireless communication method of claim 21, wherein a duration of

the paddmg 1s set based on a time needed for the one or more termmals to process the

trigger frame.

23.  (New) The wireless communication method of claim 21, wherem the padding

1s contained before a frame check sequence (FCS) field of the trigger frame.

24. (New) The wireless communication method of claim 21, wherein the

predetermined AID field information indicates a start of the padding.

25. (New) The wireless communication method of claim 24, wherein the

predetermined AID field information is duplicated bit information in an AID field.
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26.  (New) The wireless communication method of claim 21, wherein the padding

1s applied by using duplicated mformation.

27.  (New) The wireless communication method of claim 26, wherem the padding

1s applied by duplicating the predetermined AID field information.

28.  (New) The wireless communication method of claim 21, wherein the method
further comprising:

generating an uplink packet to perform the uplink transmission, and

performing the uplink transmission in response to the trigger frame by using the
generated uplink packet,

wherein a padding 1s applied to the uplink packet to terminate the uplink transmission

at a designated time.
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REMARKS
Claims 13-28 are pending. By this Amendment, the specification has been amended
to include the prior application information, and claims 1-12 have been canceled without
prejudice or disclaimer, and new claims 13-28 have been added. Prompt examination and

allowance 1n due course are respectfully solicited.

CONCLUSION

Should the Examiner have any questions regarding the above-identified application,
the Examiner 1s mvited to contact the undersigned attorney, Daniel Y.J. Kim, at the
telephone number listed below.

To the extent necessary, a petition for an extension of time under 37 C.F.R. {1.136 1s
hereby made. Please charge any shortage m fees due in connection with the filing of this,
concurrent and future replies, including extension of time fees, to Deposit Account 16-0607
and please credit any excess fees to such deposit account.

Respectfully submitted,
KED & ASSOCIATES, LLP

/Daniel Y.J. Kim/

Daniel Y.J. Kim
Registration No. 36,186

Correspondence Address:

P.O. Box 8638

Reston, VA 20195

703 766-3777 DYK/seg

Please direct all correspondence to Customer Number 34610
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[DESCRIPTION]
[Invention Title]

WIRELESS COMMUNICATION TERMINAL AND WIRELESS
COMMUNICATION METHOD FOR MULTI-USER CONCURRENT
TRANSMISSION
[Technical Field]

The present invention relates to a wireless communication terminal and a
wireless communication method for a simultaneous multi-user transmission, and more
particularly, to a wireless communication terminal and a wireless communication
method for efficiently managing simultaneous data transmissions of a plurality of
terminals.

[Background Art]

In recent years, with supply expansion of mobile apparatuses, a wireless LAN
technology that can provide a rapid wireless Internet service to the mobile apparatuses
has been significantly spotlighted. The wireless LAN technology allows mobile
apparatuses including a smart phone, a smart pad, a laptop computer, a portable
multimedia player, an embedded apparatus, and the like to wirelessly access the Internet
in home or a company or a specific service providing area based on a wireless
communication technology in a short range.

Institute of FElectrical and Electronics Engineers (IEEE) 802.11 has
commercialized or developed various technological standards since an initial wireless
LAN technology is supported using frequencies of 2.4 GHz. First, the IEEE 802.11b
supports a communication speed of a maximum of 11 Mbps while using frequencies of
a 2.4 GHz band. IEEE 802.11a which is commercialized after the IEEE 802.11b uses

frequencies of not the 2.4 GHz band but a 5 GHz band to reduce an influence by

-1-
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interference as compared with the [requencies of the 2.4 GHz band which are
significantly congested and improves the communication speed up to a maximum of 54
Mbps by using an OFDM technology. However, the IEEE 802.11a has a disadvantlage
in that a communication distance is shorter than the IEEE 802.11b. In addition, IEEE
802.11g uses the frequencies of the 2.4 GHz band similarly to the IEEE 802.11b to
implement the communication speed of a maximum of 54 Mbps and satisfies backward
compatibility to significantly come into the spotlight and further, is superior to the IEEE
802.11a in terms of the communication distance.

Moreover, as a technology standard established to overcome a limitation of
the communication speed which is pointed out as a weak point in a wireless LAN, IEEE
802.11n has been provided. The IEEE 802.11n aims at increasing the speed and
reliability of a network and extending an operating distance of a wireless network. In
more detail, the IEEE 802.11n supports a high throughput (HT) in which a data
processing speed is a maximum of 540 Mbps or more and further, is based on a multiple
inputs and multiple outputs (MIMO) technology in which multiple antennas are used at
both sides of a transmitting unit and a receiving unit in order to minimize a transmission
error and optimize a data speed. Further, the standard can use a coding scheme that
transmits multiple copies which overlap with each other in order to increase data
reliability.

As the supply of the wireless LAN is activated and further, applications using
the wireless LAN are diversified, the need for new wireless LAN systems for supporting
a higher throughput (very high throughput (VHT)) than the data processing speed
supported by the IEEE 802.11n has come into the spotlight. Among them, IEEE
802.11ac supports a wide bandwidth (80 to 160 MHz) in the 5 GHz frequencies. The

IEEE 802.11ac standard is defined only in the 5 GHz band, but initial 11ac chipsets will

2.
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support even operations in the 2.4 GHz band for the backward compalibility with the
existing 2.4 GHz band products. Theoretically, according to the standard, wireless LAN
speeds of multiple stations are enabled up to a minimum of 1 Gbps and a maximum
single link speed is enabled up to a minimum of 500 Mbps. This is achieved by
extending concepts of a wireless interface accepted by 802.11n, such as a wider wireless
frequency bandwidth (a maximum of 160 MHz), more MIMO spatial streams (a
maximum of 8), multi-user MIMO, and high-density modulation (a maximum of 256
QAM). Further, as a scheme that transmits data by using a 60 GHz band instead of the
existing 2.4 GHz/5 GHz, IEEE 802.11ad has been provided. The IEEE 802.11ad is a
transmission standard that provides a speed of a maximum of 7 Gbps by using a
beamforming technology and is suitable for high bit rate moving picture streaming such
as massive data or non-compression HD video. However, since it is difficult for the 60
GHz frequency band to pass through an obstacle, it is disadvantageous in that the 60
GHz frequency band can be used only among devices in a short-distance space.

Meanwhile, in recent years, as next-generation wireless LAN standards after
the 802.11lac and 802.11ad, discussion for providing a high-efficiency and high-
performance wireless LAN communication technology in a high-density environment is
continuously performed. That is, in a next-generation wireless LAN environment,
communication having high frequency efficiency needs to be provided indoors/outdoors
under the presence of high-density stations and access points (APs) and various
technologies for implementing the communication are required.
[Disclosure]
[Technical Problem]

The present invention has an object to provide high-efficiency/high-

performance wireless LAN communication in a high-density environment as described

-3-
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above.

In addition, the present invention has an object to reduce the possibility of
collision of data transmission of a plurality of terminals in a dense user environment and
to provide a stable data communication environment.

Also, the present invention has an object to provide a method by which a
plurality of terminals can efficiently perform simultaneous multi-user transmission.
[Technical Solution]

In order to achieve the objects, the present invention provides a wireless
communication method and a wireless communication terminal as below.

First, an exemplary embodiment of the present invention provides a base
wireless communication terminal, including: a transceiver configured to transmit and
receive a wireless signal; and a processor configured to control an operation of the base
wireless communication terminal, wherein the processor transmits a trigger frame
triggering a multi-user uplink transmission of a plurality of terminals, receives multi-
user uplink data through resources allocated to the plurality of terminals, and transmits a
block ACK through the resources in response to the received multi-user uplink data,
wherein the transmission of the block ACK in each resource is terminated at the same
time.

According to an embodiment, the processor may perform padding on the
block ACK transmitted through at least one resource to match termination points of
block ACK transmissions in each resource.

According to another embodiment, the processor may insert duplicated ACK
information into the block ACK transmitted through at least one resource to match
termination points of block ACK transmissions in each resource.

In addition, a predetermined padding may be performed before a frame check

_4-
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sequence (FCS) [ield of the trigger (rame.

In this case, the transmission of the trigger frame may be terminated at the
same lime in each resource through which the trigger [rame is (ransmitted.

In addition, the resource may be a channel or a sub-channel.

According to an embodiment, a transmission packet of the multi-user uplink
data may include a legacy preamble and a non-legacy preamble, and the legacy
preamble may be received as common information on a 20 MHz channel basis.

In addition, the non-legacy preamble may include HE-SIG-A and remaining
fields, and the HE-SIG-A may be received as common information on a 20 MHz
channel basis, and the remaining fields of the non-legacy preambles may be received as
individual information for each resource allocated to each terminal.

In this case, the remaining fields of the non-legacy preamble may include HE-
STF and HE-LTF.

According to an embodiment, the multi-user uplink data transmission in each
resource may be terminated at the same time.

In this case, the uplink data transmitted through at least one resource may be
padded to terminate the multi-user uplink data transmission at the same time.

In addition, an exemplary embodiment of the present invention provides a
wireless communication method of a base wireless communication terminal, including:
transmitting a trigger frame triggering a multi-user uplink transmission of a plurality of
terminals; receiving multi-user uplink data through resources allocated to the plurality
of terminals; and transmitting a block ACK through the resources in response to the
received multi-user uplink data; wherein the transmission of the block ACK in each
resource is terminated at the same time.

[Advantageous Effects]
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According (0 an embodiment of the present invention, efflicient multi-user
uplink transmission scheduling is possible in a contention-based channel access system.

Also, according to the embodiment of the present invention, it is possible (o
reduce unnecessary channel occupancy and increase total spectral efficiency of the
network in a multi-user uplink transmission process.

In addition, according to the embodiment of the present invention, it is
possible to prevent malfunction of the wireless LAN network by aligning the lengths of
block ACKs transmitted through a plurality of channels, and at the same time, it is
possible to secure transmission time of a control frame of an AP.

According to the embodiment of the present invention, it is possible to
increase the total resource utilization rate in the contention-based channel access system
and improve the performance of the wireless LAN system.

[Description of Drawings]

FIG. 1 illustrates a wireless LAN system according to an embodiment of the
present invention.

FIG. 2 illustrates a wireless LAN system according to another embodiment of
the present invention.

FIG. 3 is a block diagram illustrating a configuration of a station according to
an embodiment of the present invention.

FIG. 4 is a block diagram illustrating a configuration of an access point
according to an embodiment of the present invention.

FIG. 5 schematically illustrates a process in which a STA and an AP set a link.

FIG. 6 illustrates a carrier sense multiple access (CSMA)/collision avoidance
(CA) method used in wireless LAN communication.

FIG. 7 illustrates a method for performing a distributed coordination function

-6 -
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(DCF) using a request to send (RTS) [rame and a clear (o send (CTS) [rame.

FIG. 8 illustrates a wireless LAN network according to an embodiment of the
present invention.

FIG. 9 illustrates a sequence of processes in which a multi-user uplink
transmission is performed according to an embodiment of the present invention.

FIG. 10 illustrates an ACK transmission method for a multi-user uplink
transmission according to an embodiment of the present invention.

FIG. 11 illustrates a NAV setting method for a multi-user uplink transmission
according to an embodiment of the present invention.

FIG. 12 illustrates a frequency masking method according to the frequency
bandwidth in use.

FIG. 13 illustrates a guard band setting method according to an embodiment
of the present invention.

FIG. 14 illustrates a method of transmitting a legacy preamble of a non-legacy
terminal in a process of a multi-user uplink data transmission.

FIG. 15 illustrates a method of configuring a non-legacy preamble in a
process of a multi-user data transmission.

FIG. 16 illustrates a method for performing a multi-user uplink transmission
according to an embodiment of the present invention.

FIG. 17 illustrates a structure of a multiplexed group ACK according to an
embodiment of the present invention.

FIG. 18 illustrates a method of transmitting a multiplexed group ACK
according to an embodiment of the present invention.

FIG. 19 illustrates a length alignment method of block ACKs according to an

embodiment of the present invention.
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FIG. 20 illustrates a method of frame length alignment by padding in a multi-
user simultaneous transmission according to an embodiment of the present invention.

FIG. 21 illustrates a method of transmitting a multiplexed block ACK when a
plurality of channels are used for a multi-user uplink transmission.

[Best Mode]

Terms used in the specification adopt general terms which are currently
widely used by considering functions in the present invention, but the terms may be
changed depending on an intention of those skilled in the art, customs, and emergence
of new technology. Further, in a specific case, there is a term arbitrarily selected by an
applicant and in this case, a meaning thereof will be described in a corresponding
description part of the invention. Accordingly, it should be revealed that a term used in
the specification should be analyzed based on not just a name of the term but a
substantial meaning of the term and contents throughout the specification.

Throughout this specification and the claims that follow, when it is described
that an element is “coupled” to another element, the element may be “directly coupled”
to the other element or “electrically coupled” to the other element through a third
element. Further, unless explicitly described to the contrary, the word “comprise” and
variations such as “comprises” or “comprising”, will be understood to imply the
inclusion of stated elements but not the exclusion of any other elements. Moreover,
limitations such as "or more” or “or less” based on a specific threshold may be
appropriately substituted with “more than’ or “less than”, respectively.

This application claims priority to and the benefit of Korean Patent
Application Nos. 10-2015-0030369, 10-2015-0036754 and 10-2015-0066670 filed in
the Korean Intellectual Property Office and the embodiments and mentioned items

described in the respective application, which forms the basis of the priority, shall be
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included in the Detailed Description of the present application.

FIG. 1 is a diagram illustrating a wireless LAN system according to an
embodiment of the present invention. The wireless LAN system includes one or more
basic service sets (BSS) and the BSS represents a set of apparatuses which are
successfully synchronized with each other to communicate with each other. In general,
the BSS may be classified into an infrastructure BSS and an independent BSS (IBSS)
and FIG. 1 illustrates the infrastructure BSS between them.

As illustrated in FIG. 1, the infrastructure BSS (BSS1 and BSS2) includes one
or more stations STA1, STA2, STA3, STA4, and STAS5, access points PCP/AP-1 and
PCP/AP-2 which are stations providing a distribution service, and a distribution system
(DS) connecting the multiple access points PCP/AP-1 and PCP/AP-2.

The station (STA) is a predetermined device including medium access control
(MAC) following a regulation of an IEEE 802.11 standard and a physical layer interface
for a wireless medium, and includes both a non-access point (non-AP) station and an
access point (AP) in a broad sense. Further, in the present specification, a term
‘terminal’ may be used to refer to a non-AP STA, or an AP, or to both terms. A station
for wireless communication includes a processor and a transceiver and according to the
embodiment, may further include a user interface unit and a display unit. The processor
may generate a frame to be transmitted through a wireless network or process a frame
received through the wireless network and besides, perform various processing for
controlling the station. In addition, the transceiver is functionally connected with the
processor and transmits and receives frames through the wireless network for the station.

The access point (AP) is an entity that provides access to the distribution
system (DS) via wireless medium for the station associated therewith. In the

infrastructure BSS, communication among non-AP stations is, in principle, performed
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via the AP, but when a direct link is configured, direct communication is enabled even
among the non-AP stations. Meanwhile, in the present invention, the AP is used as a
concepl including a personal BSS coordination point (PCP) and may include concepts
including a centralized controller, a base station (BS), a node-B, a base transceiver
system (BTS), and a site controller in a broad sense. In the present invention, an AP
may also be referred to as a base wireless communication terminal. The base wireless
communication terminal may be used as a term which includes an AP, a base station, an
eNB (i.e. eNodeB) and a transmission point (TP) in a broad sense. In addition, the base
wireless communication terminal may include various types of wireless communication
terminals that allocate medium resources and perform scheduling in communication
with a plurality of wireless communication terminals.

A plurality of infrastructure BSSs may be connected with each other through
the distribution system (DS). In this case, a plurality of BSSs connected through the
distribution system is referred to as an extended service set (ESS).

FIG. 2 illustrates an independent BSS which is a wireless LAN system
according to another embodiment of the present invention. In the embodiment of FIG. 2,
duplicative description of parts, which are the same as or correspond to the embodiment
of FIG. 1, will be omitted.

Since a BSS3 illustrated in FIG. 2 is the independent BSS and does not
include the AP, all stations STA6 and STA7 are not connected with the AP. The
independent BSS is not permitted to access the distribution system and forms a self-
contained network. In the independent BSS, the respective stations STA6 and STA7
may be directly connected with each other.

FIG. 3 is a block diagram illustrating a configuration of a station 100

according to an embodiment of the present invention.
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As illustrated in FIG. 3, the station 100 according to the embodiment of the
present invention may include a processor 110, a transceiver 120, a user interface unit
140, a display unit 150, and a memory 160.

First, the transceiver 120 transmits and receives a wireless signal such as a
wireless LAN packet, or the like and may be embedded in the station 100 or provided as
an exterior. According to the embodiment, the transceiver 120 may include at least one
transmit/receive module using different frequency bands. For example, the transceiver
120 may include transmit/receive modules having different frequency bands such as 2.4
GHz, 5 GHz, and 60 GHz. According to an embodiment, the station 100 may include a
transmit/receive module using a frequency band of 6 GHz or more and a
transmit/receive module using a frequency band of 6 GHz or less. The respective
transmit/receive modules may perform wireless communication with the AP or an
external station according to a wireless LAN standard of a frequency band supported by
the corresponding transmit/receive module. The transceiver 120 may operate only one
transmit/receive module at a time or simultaneously operate multiple transmit/receive
modules together according to the performance and requirements of the station 100.
When the station 100 includes a plurality of transmit/receive modules, each
transmit/receive module may be implemented by independent elements or a plurality of
modules may be integrated into one chip.

Next, the user interface unit 140 includes various types of input/output means
provided in the station 100. That is, the user interface unit 140 may receive a user input
by using various input means and the processor 110 may control the station 100 based
on the received user input. Further, the user interface unit 140 may perform output
based on a command of the processor 110 by using various output means.

Next, the display unit 150 outputs an image on a display screen. The display
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unit 150 may output various display objects such as contents executed by the processor
110 or a user interface based on a control command of the processor 110, and the like.
Further, the memory 160 stores a control program used in the station 100 and various
resulting data. The control program may include an access program required for the
station 100 to access the AP or the external station.

The processor 110 of the present invention may execute various commands or
programs and process data in the station 100. Further, the processor 110 may control the
respective units of the station 100 and control data transmission/reception among the
units. According to the embodiment of the present invention, the processor 110 may
execute the program for accessing the AP stored in the memory 160 and receive a
communication configuration message transmitted by the AP. Further, the processor
110 may read information on a priority condition of the station 100 included in the
communication configuration message and request the access to the AP based on the
information on the priority condition of the station 100. The processor 110 of the
present invention may represent a main control unit of the station 100 and according to
the embodiment, the processor 110 may represent a control unit for individually
controlling some component of the station 100, for example, the transceiver 120, and
the like. The processor 110 controls various operations of wireless signal
transmission/reception of the station 100 according to the embodiment of the present
invention. A detailed embodiment thereof will be described below.

The station 100 illustrated in FIG. 3 is a block diagram according to an
embodiment of the present invention, where separate blocks are illustrated as logically
distinguished elements of the device. Accordingly, the elements of the device may be
mounted in a single chip or multiple chips depending on design of the device. For

example, the processor 110 and the transceiver 120 may be implemented while being
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integrated into a single chip or implemented as a separate chip. Further, in the
embodiment of the present invention, some components of the station 100, for example,
the user interface unit 140 and the display unit 150 may be optionally provided in the
station 100.

FIG. 4 is a block diagram illustrating a configuration of an AP 200 according
to an embodiment of the present invention.

As illustrated in FIG. 4, the AP 200 according to the embodiment of the
present invention may include a processor 210, a transceiver 220, and a memory 260. In
FIG. 4, among the components of the AP 200, duplicative description of parts which are
the same as or correspond to the components of the station 100 of FIG. 2 will be omitted.

Referring to FIG. 4, the AP 200 according to the present invention includes
the transceiver 220 for operating the BSS in at least one frequency band. As described
in the embodiment of FIG. 3, the transceiver 220 of the AP 200 may also include a
plurality of transmit/receive modules using different frequency bands. That is, the AP
200 according to the embodiment of the present invention may include two or more
transmit/receive modules among different frequency bands, for example, 2.4 GHz, 5
GHz, and 60 GHz together. Preferably, the AP 200 may include a transmit/receive
module using a frequency band of 6 GHz or more and a transmit/receive module using a
frequency band of 6 GHz or less. The respective transmit/receive modules may perform
wireless communication with the station according to a wireless LAN standard of a
frequency band supported by the corresponding transmit/receive module. The
transceiver 220 may operate only one transmit/receive module at a time or
simultaneously operate multiple transmit/receive modules together according to the
performance and requirements of the AP 200.

Next, the memory 260 stores a control program used in the AP 200 and

13-

404



various resullting data. The control program may include an access program [or
managing the access of the station. Further, the processor 210 may control the
respeclive units of the AP 200 and control data transmission/reception among the units.
According to the embodiment of the present invention, the processor 210 may execute
the program for accessing the station stored in the memory 260 and transmit
communication configuration messages for one or more stations. In this case, the
communication configuration messages may include information about access priority
conditions of the respective stations. Further, the processor 210 performs an access
configuration according to an access request of the station. The processor 210 controls
various operations such as wireless signal transmission/reception of the AP 200
according to the embodiment of the present invention. A detailed embodiment thereof
will be described below.

FIG. 5 is a diagram schematically illustrating a process in which a STA sets a
link with an AP.

Referring to FIG. 5, the link between the STA 100 and the AP 200 is set
through three steps of scanning, authentication, and association in a broad way. First,
the scanning step is a step in which the STA 100 obtains access information of BSS
operated by the AP 200. A method for performing the scanning includes a passive
scanning method in which the AP 200 obtains information by using a beacon message
(S101) which is periodically transmitted and an active scanning method in which the
STA 100 transmits a probe request to the AP (S103) and obtains access information by
receiving a probe response from the AP (S105).

The STA 100 that successfully receives wireless access information in the
scanning step performs the authentication step by transmitting an authentication request

(S107a) and receiving an authentication response from the AP 200 (S107b). After the
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authentication step is performed, the STA 100 performs the association step by
transmitting an association request (S109a) and receiving an association response from
the AP 200 (S109b). In this specilication, an association basically means a wireless
association, but the present invention is not limited thereto, and the association may
include both the wireless association and a wired association in a broad sense.

Meanwhile, an 802.1X based authentication step (S111) and an IP address
obtaining step (S113) through DHCP may be additionally performed. In FIG. 5, the
authentication server 300 is a server that processes 802.1X based authentication with the
STA 100 and may be present in physical association with the AP 200 or present as a
separate server.

FIG. 6 is a diagram illustrating a carrier sense multiple access
(CSMA)/collision avoidance (CA) method used in wireless LAN communication.

A terminal that performs a wireless LAN communication checks whether a
channel is busy by performing carrier sensing before transmitting data. When a wireless
signal having a predetermined strength or more is sensed, it is determined that the
corresponding channel is busy and the terminal delays the access to the corresponding
channel. Such a process is referred to as clear channel assessment (CCA) and a level to
decide whether the corresponding signal is sensed is referred to as a CCA threshold.
When a wireless signal having the CCA threshold or more, which is received by the
terminal, indicates the corresponding terminal as a receiver, the terminal processes the
received wireless signal. Meanwhile, when a wireless signal is not sensed in the
corresponding channel or a wireless signal having a strength smaller than the CCA
threshold is sensed, it is determined that the channel is idle.

When it is determined that the channel is idle, each terminal having data to be

transmitted performs a backoff procedure after an interframe space (IFS) time
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depending on a situation of each terminal, for instance, an arbitration IFS (AIFS), a PCF
IFS (PIFS), or the like elapses. According to the embodiment, the AIFS may be used as
a component which substitutes for the existing DCF IFS (DIFS). Each terminal stands
by while decreasing slot time(s) as long as a random number assigned to the
corresponding terminal during an interval of an idle state of the channel and a terminal
that completely exhausts the slot time(s) attempts to access the corresponding channel.
As such, an interval in which each terminal performs the backoff procedure is referred
to as a contention window interval.

When a specific terminal successfully accesses the channel, the corresponding
terminal may transmit data through the channel. However, when the terminal which
attempts the access collides with another terminal, the terminals which collide with each
other are assigned with new random numbers, respectively to perform the backoff
procedure again. According to an embodiment, a random number newly assigned to
each terminal may be decided within a range (2*CW) which is twice larger than a range
(a contention window, CW) of a random number which the corresponding terminal is
previously assigned. Meanwhile, each terminal attempts the access by performing the
backoff procedure again in a next contention window interval and in this case, each
terminal performs the backoff procedure from slot time(s) which remained in the
previous contention window interval. By such a method, the respective terminals that
perform the wireless LAN communication may avoid a mutual collision for a specific
channel.

FIG. 7 is a diagram illustrating a method for performing a distributed
coordination function using a request to send (RTS) frame and a clear to send (CTS)
frame.

The AP and STAs in the BSS contend in order to obtain an authority for
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transmitting data. When data (ransmission at the previous step is completed, each
terminal having data to be transmitted performs a backoff procedure while decreasing a
backoll counter (alternatively, a backo(l timer) of a random number allocated to each
terminal after an AFIS time. A transmitting terminal in which the backoff counter
expires transmits the request to send (RTS) frame to notify that corresponding terminal
has data to transmit. According to an exemplary embodiment of FIG. 7, STA1 which
holds a lead in contention with minimum backoff may transmit the RTS frame after the
backoff counter expires. The RTS frame includes information on a receiver address, a
transmitter address, and duration. A receiving terminal (i.e., the AP in FIG. 7) that
receives the RTS frame transmits the clear to send (CTS) frame after waiting for a short
IFS (SIFS) time to notify that the data transmission is available to the transmitting
terminal STA1. The CTS frame includes the information on a receiver address and
duration. In this case, the receiver address of the CTS frame may be set identically to a
transmitter address of the RTS frame corresponding thereto, that is, an address of the
transmitting terminal STA1.

The transmitting terminal STA1 that receives the CTS frame transmits the
data after a STFS time. When the data transmission is completed, the receiving terminal
AP transmits an acknowledgment (ACK) frame after a SIFS time to notify that the data
transmission is completed. When the transmitting terminal receives the ACK frame
within a predetermined time, the transmitting terminal regards that the data transmission
is successful. However, when the transmitting terminal does not receive the ACK frame
within the predetermined time, the transmitting terminal regards that the data
transmission is failed. Meanwhile, adjacent terminals that receive at least one of the
RTS frame and the CTS frame in the course of the transmission procedure set a network

allocation vector (NAV) and do not perform data transmission until the set NAV is

-17 -

408



terminated. In this case, the NAV of each terminal may be set based on a duration field
of the received RTS frame or CTS frame.

In the course of the alorementioned data (ransmission procedure, when the
RTS frame or CTS frame of the terminals is not normally transferred to a target terminal
(i.e., a terminal of the receiver address) due to a situation such as interference or a
collision, a subsequent process is suspended. The transmitting terminal STA1 that
transmitted the RTS frame regards that the data transmission is unavailable and
participates in a next contention by being allocated with a new random number. In this
case, the newly allocated random number may be determined within a range (2*CW)
twice larger than a previous predetermined random number range (a contention window,
CW).

Multi-user uplink transmission

FIG. 8 illustrates a wireless LAN network according to an embodiment of the
present invention. In FIG. 8, a BSS consists of an AP and a plurality of STAs (STAI,
STA2, STA3 and STA4) associated therewith. The blocks shown with each terminal
represents the channel state measured at the corresponding terminal. A shadow block
indicates a busy channel, and a white block indicates an idle channel.

When using an orthogonal frequency division multiple access (OFDMA) or a
multi-input multi-output (MIMQO), one wireless communication terminal can
simultaneously transmit data to a plurality of wireless communication terminals. Further,
one wireless communication terminal can simultaneously receive data from a plurality
of wireless communication terminals. For example, a multi-user downlink transmission
in which an AP simultaneously transmits data to a plurality of STAs, and a multi-user
uplink transmission in which a plurality of STAs simultaneously transmit data to the AP

may be performed.
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In order to perform the multi-user uplink transmission, the channel to be used
and the transmission start time of each STA that performs uplink transmission should be
adjusted. However, in a wireless LAN environment in which a plurality of BSSs are
adjacent to each other, the measured channel states may be different from each other in
the same BSS as shown in FIG 8. That is, depending on the influence of the adjacent
external BSS of each terminal, channels to which each terminal can access may be
different from each other. In addition, whether or not each STA has data for uplink
transmission changes in real time. Therefore, in order to efficiently schedule the multi-
user uplink transmission, state information of each STA needs to be transmitted to the
AP.

According to an embodiment of the present invention, information for
scheduling of a multi-user uplink transmission may be indicated through a
predetermined field of a preamble of a packet and/or a predetermined field of a MAC
header. For example, a STA may indicate information for multi-user uplink
transmission scheduling through a predetermined field of a preamble or a MAC header
of an uplink transmission packet, and may transmit the information to an AP. In this
case, the information for multi-user uplink transmission scheduling includes at least one
of buffer status information of each STA, channel state information measured by each
STA. The buffer status information of the STA may indicate at least one of whether the
STA has uplink data to be transmitted, the access class (AC) of the uplink data and the
size (or the transmission time) of the uplink data.

FIG. 9 illustrates a sequence of processes in which a multi-user uplink
transmission is performed. As described above, the multi-user uplink transmission
process may be managed by the AP because a plurality of terminals simultaneously

transmit data. Therefore, in order to allocate resources and prevent data collision, the
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AP should obtain the buffer status information of each STA and deliver the accurate
transmission time point information to each STA before the start of multi-user uplink
transmission. The bufller status information of the STA may indicale al least one of
whether the STA has uplink data to be transmitted, the access category (AC) of the
uplink data, and the size (or the transmission time) of the uplink data. Such information
delivery of each STA may be performed through an initialization step S210 and a
scheduling step S220 for the multi-user uplink transmission.

According to an embodiment of the present invention, the scheduling step
S220 for the multi-user uplink transmission is performed in advance to collect related
information, and the initialization step S210 may be performed if a specific condition is
satisfied. Alternatively, the initialization step S210 may be performed in advance
according to the time condition, and then the scheduling step S220 may be performed
next to collect the related information. The initializing step S210 and the scheduling
step S220 include a process of exchanging information on channels available to the AP
and the STA. According to an exemplary embodiment, the AP may transmit available
channel information to a plurality of STAs in advance, and the plurality of STAs may
feedback channel information available to the corresponding STA among the channels
available to the AP. The specific operation method of the initializing step S210 and the
scheduling step S220 in the embodiment of the present invention is not limited thereto.
According to an embodiment, the initialization step S210 and the scheduling step S220
may be performed with an integrated operation.

When the initialization step S210 and the scheduling step S220 are performed,
a multi-user uplink data transmission step S230 is performed. At least one STA
assigned a channel or a sub-channel from the AP simultaneously transmits uplink data

at the time point designated by the AP. The STA may perform uplink data transmission
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through a 20 MHz channel basis or a wideband channel basis over the 20 MHz. In
addition, the non-legacy STA may perform uplink data transmission through a sub-
channel basis smaller than 20 MHz. In the embodiment of the present invention, a term
resource may be used for comprehensively meaning a channel or a sub-channel
allocated to the STAs. The AP receiving the uplink data from the STA transmits an
ACK in response thereto (S240). If uplink data transmission is performed through a sub-
channel basis, a plurality of STAs can transmit uplink data through one channel. In this
case, the AP may transmit a group ACK through the corresponding channel to transmit
an ACK for a plurality of STAs that transmitted the uplink data.

In case of being affected by a plurality of external BSSs in a dense BSS
environment, the available channels of each terminal may be different from each other
according to the geographical location of the wireless terminal. Therefore, the number
of terminals capable of data transmission through each channel may be different from
each other. In this case, as shown in FIG. 9, the air time during which actual uplink data
transmission is performed may be different for each channel. However, if the AP
cannot simultaneously perform data transmission and reception, the AP cannot transmit
an ACK through another channel in which uplink data transmission has been completed
while receiving uplink data through a channel in which the air time is long. Therefore,
the STAs using the channel in which the air time is short may perform zero padding
until the uplink data transmission of a channel having the longest air time is completed,
to wait for ACK reception (S250). That is, the padding is performed on the uplink data
transmitted through at least one channel, so that the multi-user uplink data transmission
in each channel can be terminated at the same time.

However, when the zero padding is performed, STAs occupy the channel

regardless of data transmission, thus the overall spectral efficiency is lowered. In
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addition, terminals of other BSSs using the channel as a primary channel cannot
perform communication during the zero padding period, and thus directly experience a
decrease in performance. Therelore, there is a need [or an ACK (ransmission method for
further improving the data transmission efficiency of the terminals.

FIG. 10 illustrates an ACK transmission method for multi-user uplink
transmission according to an embodiment of the present invention. When the multi-user
uplink transmission is completed, the AP transmits a multiplexed group ACK in
response thereto (S244). In this case, the AP may transmit the multiplexed group ACK
through a first channel having the longest air time among the plurality of channels in
which the multi-user uplink transmission is performed. According to an embodiment,
the first channel having the longest air time may be the primary channel of the BSS.

The STAs in which a channel other than the first channel is assigned as the
uplink data transmission channel set an ACK timer at the time when the uplink data
transmission of the corresponding channel ends, and wait for ACK reception until the
set ACK timer expires (S242). In this case, the other channel may be a channel other
than the first channel having the longest air time, that is, a secondary channel of the
corresponding BSS. The ACK timer of each channel indicates the time from when the
uplink data transmission of the corresponding channel is completed to when the
multiplexed group ACK is transmitted. For the setting of the ACK timer, each STA
should obtain information on the transmission time point of the multiplexed group ACK.
The transmission time point information of the multiplexed group ACK may be
transmitted to each STA which is intended to perform uplink data transmission in the
initialization step S210 and/or the scheduling step S220. According to an exemplary
embodiment, the STA that the ACK timer is set may switch to a sleep mode until the

corresponding timer expires to perform a power saving.
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As described above, according to the embodiment of the present invention,
each secondary channel can be returned immediately after the uplink data transmission
is completed. Therefore, the terminals of the external BSS using the corresponding
secondary channel as a primary channel may access the channel and transmit data at an
earlier time point. Thus, the overall spectral efficiency of the network can be improved.

FIG. 11 illustrates a NAV setting method for a multi-user uplink transmission
according to an embodiment of the present invention. In the embodiment of FIG. 11, the
same or corresponding parts as those of the embodiment of FIG. 10 described above
will be omitted.

According to an embodiment of the present invention, in order to protect the
multi-user uplink transmission process, a NAV setting frame may be transmitted. First,
the AP transmits the first NAV setting frame at the start time of the multi-user uplink
transmission (S310). The actual transmission length of the multi-user uplink
transmission may vary depending on the uplink transmission data length and the
resource allocation result of the STAs. Thus, the duration field value of the first NAV
setting frame may be set to durations of the initialization step and the scheduling step.
The first NAV setting frame may be an RTS or CTS of a predetermined format.
According to an embodiment, the first NAV setting frame may be one of a predefined
multi-user RTS, RTS-to-self, CTS-to-self and CTS-to-group.

When the resource allocation of each STA is completed in the scheduling step,
an air time in which uplink data transmission is performed for each channel is calculated.
Accordingly, second NAV setting frames are transmitted for setting a NAV during a
period in which the multi-user uplink transmission and the multiplexed group ACK
transmission are performed (S320). The second NAV setting frame may be

simultancously transmitted by a plurality of STAs in which resource is allocated and
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participate in the multi-user uplink data transmission. Alternatively, a plurality of STAs
and an AP may simultaneously transmit the second NAYV setting frame. According to an
embodiment, the second NAV selling [rame may be confligured in a CTS [rame formalt.
In this case, second NAV setting frames simultaneously transmitted by a plurality of
STAs and/or the AP may be set to the same waveform.

The NAVs of the neighboring terminals are set based on the first NAV setting
frame and the second NAV setting frame transmitted as above (S330, S340). Since the
second NAYV setting frames having the same waveform are simultaneously transmitted
on a 20 MHz channel basis, the neighboring terminals including legacy terminals can
receive the second NAV setting frame and set a NAV. When the simultaneously
transmitted second NAYV setting frames have the same waveform for each channel, the
second NAYV setting frame may have duration information reflecting the air time of the
corresponding channel. Accordingly, a terminal of an external BSS that has acquired the
NAV information set on the specific channel can access the corresponding channel
immediately after the NAV time has expired.

On the other hand, when the multiplexed group ACK is used as in the
embodiment of FIG. 10, STAs that have transmitted uplink data through secondary
channels receive the multiplexed group ACK through the primary channel. If the STAs
set the NAV only for the secondary channel through which the uplink data is
transmitted, terminals of the external BSS adjacent to the STA may regard the primary
channel as idle and perform an access to the primary channel. In this case, STAs that
have been transmitted the uplink data through the secondary channels may not be able
to receive the multiplexed group ACK transmitted through the primary channel.

Therefore, according to the embodiment of the present invention, the STAs

transmitting uplink data through the secondary channel transmit the second NAV setting
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[rame through the primary channel and the secondary channel. In this case, the primary
channel through which the second NAV setting frame is transmitted is a primary
channel of the BSS (o which the corresponding STA belongs. In addition, the secondary
channel through which the second NAV setting frame is transmitted is a secondary
channel through which the STA transmits uplink data. Referring to FIG. 11, STA4 and
STAS transmitting uplink data through a secondary channel transmit a second NAV
setting frame not only through the secondary channel but also through a primary
channel (S320). As described above, the STAs additionally protect the primary channel
through which the multiplexed group ACK is transmitted as well as the secondary
channel through which the uplink data is transmitted. The duration field value of the
second NAYV setting frame transmitted through the primary channel is set to the time
when the transmission of the multiplexed group ACK is completed. The duration field
value of the second NAYV setting frame transmitted through the secondary channel is set
to the time when the uplink data transmission of the secondary channel is completed.
On the other hand, STA1, STA2, and STA3 that transmit uplink data through the
primary channel are not required to transmit an additional second NAV setting frame
through channels other than the primary channel.

FIG. 12 illustrates a frequency masking method according to the frequency
bandwidth in use. In the wireless LAN system, a frequency masking technique is used
to minimize mutual interference when different terminals perform communications
through adjacent channels. The frequency masking is implemented in a way of
intentionally reducing transmission power at the boundary frequencies (i.e., the
minimum frequency and the maximum frequency) of the currently used channel.
Therefore, the shape of frequency masking is different depending on the bandwidth in

which data transmission is performed. That is, the spectral mask 410 of a packet
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transmitted on a 40 MHz channel has a different shape from the spectral mask 420 of a
packet transmitted on two adjacent 20 MHz channels. In particular, each of the spectral
masks 410 and 420 has a diflerence in the presence or absence ol the guard band 430 at
the central frequency portion of the 40 MHz channel.

FIG. 13 illustrates a guard band setting method according to an embodiment
of the present invention.

FIG. 13 (a) represents a situation where data 440 is transmitted only through a
channel of a second band after a specific time point from the transmission of data 440
through a channel of a first band is started. In the embodiment of the present invention,
the second band has a narrower bandwidth than the first band. For example, the first
band may represent a 40 MHz bandwidth, and the second band may represent a 20 MHz
bandwidth. According to an embodiment of the present invention, the transmission
bandwidth may be changed during the transmission of data 440 according to the
scheduling of data transmission and the result of resource allocation. Even if the
transmission bandwidth is changed in this manner, the spectral mask of the RF chain
may be maintained in its original shape. That is, if the transmission band of the data is
changed from the first band to the second band, data 440 in a form without the guard
band 442 may be transmitted. In this case, when the terminal of the external BSS (i.e.,
OBSS) attempts to transmit on the idle band of the first band, interference may occur
due to absence of the guard band 442 of data transmitted through the second band.

FIG. 13 (b) represents an embodiment in which data is transmitted by setting a
guard band 450 between two adjacent basic band channels. According to an
embodiment of the present invention, when multi-user data transmission is performed,
data 440a and 440b allocated to each terminal may be transmitted through bands below

the basic band. In this case, the multi-user data transmission includes a multi-user
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uplink data transmission and a multi-user downlink data transmission. Further, the basic
band may be a 20 MHz band, but the present invention is not limited thereto. In this
manner, the guard band 450 in units of the basic band can be formed by selling a
resource exceeding the basic band as not to be allocated to a single terminal.

According to another embodiment of the present invention, when a multi-user
data transmission is performed, data allocation of a broadband exceeding the basic band
may be allowed to each terminal. However, the terminal may perform nulling to the
frequency components corresponding to the guard band 450 in the basic band unit
among the wideband data, thereby preventing interference with the external BSS
terminals.

According to another embodiment of the present invention, if the transmission
band is changed from the first band to the second band during data transmission, the
terminal may transmit the data by setting the guard band 450 on the basis of the changed
second band. That is, if the transmission bandwidth is reduced during data transmission,
the terminal sets a spectrum mask based on the reduced transmission bandwidth and
transmits the data.

According to another embodiment of the present invention, a multi-user data
transmission using a plurality of subbands in the first band may be performed. In this
case, each subband has a narrower bandwidth than the first band. The plurality of
subbands may be contiguous channels, or may be non-contiguous channels. In addition,
each subband may be set to the same bandwidth, or may be set to a different bandwidth.
According to an embodiment of the present invention, a terminal transmits multi-user
data by setting a guard band 450 and a spectrum mask based on each subband through
which data is transmitted.

FIGS. 14 and 15 illustrate a method of configuring a preamble of a non-legacy
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packet according Lo an embodiment of the present invention. More specifically, FIG. 14
illustrates a method of transmitting a legacy preamble (L-preamble) of a non-legacy
terminal in a process of a multi-user uplink data (ransmission. Further, FIG. 15
illustrates a method of configuring a non-legacy preamble in the process of a multi-user
data transmission.

The legacy preamble is decodable at the legacy terminals and includes a
legacy short training field (L-STF), a legacy long training field (L-LTF), and a legacy
signal field (L-SIG). The non-legacy preamble is a field following the legacy preamble
and can be recognized only by non-legacy terminals (e.g., an 802.11ax wireless LAN
terminal). The non-legacy preamble may include an HE signal A field (HE-SIG-A), an
HE signal B field (HE-SIG-B), an HE short training field (HE-STF), an HE long
training field (HE-LTF), and the like.

The non-legacy wireless LAN packet includes a legacy preamble for legacy
terminals and a non-legacy preamble for non-legacy terminals. The legacy preamble and
the non-legacy preamble are inserted at the beginning of a non-legacy PHY Service
Data Unit (PSDU). Non-legacy wireless LAN systems may support 256 FFT while
legacy wireless LAN systems support 64 FET. Thus, at least some of the non-legacy
preamble may be composed of 256 FFT-based OFDM symbols. When a plurality of
non-legacy STAs perform a multi-user uplink data transmission, each STA transmits at
least some information of a non-legacy preamble through a sub-channel allocated to the
STA. However, since the legacy preamble is transmitted on a 20 MHz channel basis, a
method is required for the STAs assigned to resources on a sub-channel basis to
transmit a legacy preamble in the corresponding channel.

According to an embodiment of the present invention, as shown in FIG. 14 (a),

a representative STA selected from a plurality of STAs may transmit a legacy preamble
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510 on behalf of the plurality of STAs assigned (o the same 20 MHz channel. Various
methods can be used to select the representative STA among a plurality of STAs.
According (o an embodiment, a STA having the highest received signal strength
indication (RSSI) among a plurality of STAs assigned to the same 20 MHz channel may
transmit a legacy preamble 510 for the multi-user uplink data transmission. According
to another embodiment, a STA assigned to the first sub-channel among a plurality of
sub-channels allocated within the same 20 MHz channel may transmit a legacy
preamble 510 for the multi-user uplink data transmission.

The representative STA transmits the legacy preamble 510 in units of 20 MHz,
and then transmits the non-legacy preamble 520 through the sub-channel allocated to
the STA. The remaining STAs other than the representative STA transmit the non-
legacy preamble 520 through the sub-channel allocated to the corresponding STA after
the transmission of the legacy preamble 510 of the representative STA. The plurality of
STAs transmit the non-legacy preamble 520 through allocated sub-channels at the same
time.

According to another embodiment of the present invention, as shown in FIG.
14 (b), a plurality of STAs assigned to the same 20 MHz channel may simultaneously
transmit the legacy preamble 510. In this case, the legacy preamble 510 transmitted by a
plurality of STAs is set to the same waveform. Each STA transmits the legacy preamble
510 set in the same waveform in units of 20 MHz, and then transmits the non-legacy
preamble 520 through a sub-channel allocated to the corresponding STA. To this end,
the AP may transmit information corresponding to the legacy preamble 510 to each
STA in the scheduling process. The AP receives the legacy preamble 510 from at least
one STA as common information in units of 20 MHz.

FIG. 15 illustrates a method of configuring a non-legacy preamble according
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to an embodiment of the present invention. In the embodiment of FIG. 15, the same or
corresponding parts as those of the embodiment of FIG. 14 described above will be
omilted.

FIG. 15 (a) illustrates an embodiment for constructing a non-legacy preamble.
Some fields of the non-legacy preamble, for example, the HE-SIG-A 522 may be
composed of 64 FFT-based OFDM symbols same as the legacy preamble 510.
According to an embodiment of the present invention, the HE-SIG-A 522 of the non-
legacy preamble may be transmitted on a 20 MHz channel basis in common. STAs that
perform the multi-user uplink data transmission transmit the legacy preamble 510 and
the HE-SIG-A 522 having the same information on a 20 MHz channel basis. That is, the
AP receives HE-SIG-A 522 from at least one STA as common information on a 20
MHz channel basis. Also, the STAs transmit the remaining field 524 of the non-legacy
preamble through the sub-channel allocated to the corresponding STA. That is, the AP
receives the remaining field 524 of the non-legacy preamble as individual information
for each sub-channel allocated to each STA. In this case, the remaining fields 524 of the
non-legacy preamble include HE-STF and HE-LTF.

FIG. 15 (b) illustrates another embodiment constituting the non-legacy
preamble. According to another embodiment of the present invention, the HE-SIG-A
522 of the non-legacy preamble may be transmitted on a sub-channel basis. STAs that
perform the multi-user uplink data transmission transmit a legacy preamble 510 having
the same information on a 20 MHz channel basis. Also, the STAs may transmit the non-
legacy preambles 522 and 524 through a sub-channel allocated to the corresponding
STA. The STA having assigned a plurality of sub-channels as resources may repeatedly
transmit the same HE-SIG-A 522 through each assigned sub-channel.

Meanwhile, although FIG. 15 illustrates a method of configuring a non-legacy
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preamble in a situation of the multi-user uplink data transmission, the method can be
applied to the multi-user downlink data transmission as well. The HE-SIG-A 522 of the
non-legacy preamble includes information necessary to interpret the non-legacy packet.
For example, the HE-SIG-A 522 may include an indicator indicating whether the packet
is an uplink packet or a downlink packet. According to the embodiment of the present
invention, HE-SIG-A may be duplicated in units of 20 MHz when data is transmitted
through a wideband channel.

FIG. 16 illustrates a method for performing a multi-user uplink transmission
according to an embodiment of the present invention. In the embodiment of FIG. 16, the
same or corresponding parts to those of the embodiments of FIGS. 9 and 10 described
above will be omitted.

The multi-user uplink transmission in a non-legacy wireless LAN system may
be initiated by a trigger frame. That is, the initialization step (S210) of FIG. 9 may be
performed by a transmission of the trigger frame of the AP. STAs that perform the
multi-user uplink transmission simultaneously transmit uplink data a predetermined IFS
after the transmission of the trigger frame. The trigger frame indicates the start point of
the multi-user uplink transmission and may indicate information on the channel or sub-
channel allocated to each uplink transmission STA. STAs in which a channel or a sub-
channel has been allocated from the AP simultaneously transmit uplink data at the time
point designated by the AP. When the multi-user uplink transmission is completed, the
AP transmits a multiplexed group ACK in response thereto.

According to an embodiment of the present invention, the trigger frame may
include information for NAV setting of the multi-user uplink data transmission process.
When the trigger frame conforms to the legacy frame format, a NAV of legacy

terminals can be set based on the duration field value of the MAC header of the trigger
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frame. According (o a [urther embodiment of the present invention, in order to set a
NAYV for hidden nodes adjacent to uplink transmission STAs, the AP may increase the
coverage ol the trigger [rame (o be more than the transmission range ol a normal [rame.
For example, an AP may transmit the trigger frame with increased power than a normal
frame. Alternatively, the AP may apply a robust MCS (Modulation and Coding
Scheme) to the trigger frame as compared to a normal frame.

FIG. 17 illustrates a structure of a multiplexed group ACK according to an
embodiment of the present invention. According to an embodiment of the present
invention, the multiplexed group ACK may have a frame format of a block ACK (BA).

The multiplexed group ACK includes a BA Control field and a BA
Information field and may indicate block ACK information for a plurality of STAs
through at least one of the fields. The block ACK information field is set to a variable
length and may include a Per TID information field, a Block ACK Starting Sequence
Control field, and a Block ACK Bitmap field. The Per TID information field includes a
reserved field (BO to B11) and a TID Value field (B12 to B15).

According to an embodiment of the present invention, ACK information for a
plurality of STAs may be represented by using a reserved field of the Per TID
information field. More specifically, the reserved field includes AID information of a
recipient STA and an indicator indicating whether or not the ACK is a block ACK. For
example, the reserved field may be composed of 12 bits (i.e., BO to B11). A particular
bit, for example, B11, may indicate whether the frame is a block ACK or a normal ACK.
In addition, some remaining bits of the reserved field, for example, 11 bits of BO to B11,
may indicate AID information of the recipient STA of the corresponding frame.

The block ACK information field having the above-described configuration

may be repeated for each Traffic ID (TID). Since the block ACK information field has a
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variable length, AIDs for all STAs participating in the multi-user uplink (ransmission
may be inserted into the block ACK information field through the reserved field. For
example, the block ACK information field is allocated for each STA, and may be
repeated by the number of recipient STAs. Thus, an AID, a Block ACK Starting
Sequence Control field, and a Block ACK Bitmap field for each STA may be included
in the block ACK information field. On the other hand, when the indicator B11 of the
reserved field indicates a normal ACK, the Block ACK Starting Sequence Control field
and the Block ACK Bitmap field may be omitted from the block ACK information field.

According to an embodiment of the present invention, information indicating
a BA for a multiple STAs (e.g., a Multi-STA BA) may be included in a block ACK
control field. More specifically, the block ACK control field includes a Multi-TID field
B1, a Compressed Bitmap field B2 and a reserved field B3 to B11, and whether the
frame is a Multi-STA BA is indicated through at least one of the fields. For example, a
specific bit among the reserved field B3 to B11 may be used as a bit indicating the
Multi-STA BA.

FIG. 18 illustrates a method of transmitting a multiplexed group ACK
according to an embodiment of the present invention. In the embodiment of the present
invention, the multiplexed group ACK includes a Multi-STA BA for a plurality of
STAs as described above.

As in the above-described embodiment, uplink data for each channel in the
multi-user uplink transmission may be terminated at the same time. In this case, the AP
transmits a multiplexed group ACK on each channel through which the multi-user
uplink data is transmitted to notify the completion of the transmission. However, if the
number of STAs assigned to each channel is different as shown in FIG. 18, at least some

information of the multiplexed group ACKSs transmitted on each channel may have
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different lengths. As described above with reference to FIG. 17, the block ACK
information field of the multiplexed group ACK has a variable length, and the length of
the field may be longer as the number of assigned STAs increases. Depending on
whether the indicator of the reserved field indicates a block ACK, some fields such as a
Block ACK Starting Sequence Control field and a Block ACK Bitmap field may be
omitted. However, according to the embodiment of the present invention, the L-SIG and
the HE-SIG-A may be duplicated as common information in units of 20MHz when data
is transmitted through a wideband channel. Therefore, the multiplexed group ACKs
transmitted on each channel should have the same length based on the value of a PPDU
length field included in the L-SIG.

FIG. 19 illustrates a length alignment method of block ACKs according to an
embodiment of the present invention. In an embodiment of the present invention, the
block ACK includes a multiplexed group ACK and a Multi-STA BA. In the
embodiment of FIG. 19, the same or corresponding parts as those of the embodiment of
FIG. 17 described above will be omitted.

The AP transmits a block ACK in response to the multi-user uplink data. The
AP may transmit the block ACK to a plurality of STAs using a multi-user downlink
transmission. According to an embodiment of the present invention, the AP may
transmit a block ACK for a corresponding STA on a channel through which multi-user
uplink data is transmitted.

In this case, the amount of ACK information of the block ACK transmitted on
each channel may be different. Referring to FIG. 19, ACK information of STA1, STA2,
STA3 and STA4 is included in the block ACK transmitted on the first channel, and
ACK information of STAS and STAG6 is included in the block ACK transmitted on the

second channel. In addition, ACK information of STA7 is included in the block ACK
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transmitted on the third channel, and ACK information of STAS8 and STA9 is included
in the block ACK transmitted on the fourth channel.

According to an embodiment of the present invention, the transmission of the
block ACK may be terminated at the same time for each channel. That is, the AP may
set the lengths of block ACKs transmitted on a plurality of channels to be the same.

According to an embodiment of the present invention, as shown in FIG. 19 (a),
the AP may perform padding on a block ACK transmitted through at least one channel
to match the termination point of the block ACK transmissions in each channel. That is,
the AP may perform padding on the block ACKs of the second channel to the fourth
channel in reference to the length of the block ACK of the first channel having the
largest amount of ACK information. According to an embodiment, the padding of the
block ACK may be implemented with zero padding. However, the present invention is
not limited thereto and the padding may also be implemented with one padding.

According to another embodiment of the present invention, as shown in FIG.
19 (b), the AP may insert duplicated ACK information into a block ACK transmitted
through at least one channel to match the termination point of the block ACK
transmissions in each channel. That is, the AP may insert duplicated ACK information
into the block ACKSs of the second channel to the fourth channel in reference to the
length of the block ACK of the first channel having the largest amount of ACK
information. In this case, the duplicated ACK information includes at least one of a Per
TID information field, a Block ACK Starting Sequence Control field, and a Block ACK
Bitmap field for each STA.

If the indicator B11 of the reserved field indicates a block ACK, the Per TID
information field, the Block ACK Starting Sequence Control field and the Block ACK

Bitmap field for at least one STA may be inserted in duplicate into the block ACK
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transmitted on the second o fourth channels. However, il the indicator B11 of the
reserved field indicates a normal ACK, the Block ACK Start Sequence Control field and
the Block ACK Bitmap field may be omitted [rom the block ACK information field.
Therefore, the Per TID information field for at least one STA may be inserted in
duplicate into the block ACK transmitted through the second to fourth channels. As
described above, the Per TID information field of the block ACK information field
includes AID information of the recipient STA.

FIG. 20 illustrates a method of frame length alignment by padding in a multi-
user simultaneous transmission according to an embodiment of the present invention.

According to an embodiment of the present invention, a trigger frame that
triggers the multi-user simultaneous transmission may be also be padded. In the multi-
user uplink data transmission and the multi-user downlink data transmission, a different
number of STAs may be assigned to each channel. The trigger frame may include AID
information of the STA assigned to each channel, and the amount of information of the
transmitted trigger frame may be different for each channel.

According to an embodiment of the present invention, a predetermined
padding may be performed before a Frame Check Sequence (FCS) field of the trigger
frame. Thus, the transmission of the trigger frame may be terminated at the same time in
each channel through which the trigger frame is transmitted. Also, through the padding
of the trigger frame, the STAs can acquire additional processing time to participate in
the multi-user simultaneous transmission in response to the trigger frame. Meanwhile,
according to another embodiment of the present invention, the duplicated AID
information may be inserted before the FCS field of the trigger frame.

As described above, when different numbers of STAs are assigned to each

channel in the multi-user simultaneous transmission process, the amount of information
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of the block ACK transmitted in response (o the multi-user data may be different for
each channel. According to an embodiment of the present invention, padding may be
performed on a block ACK of another channel in reference (o a length of a block ACK
of a channel to which a largest number of STAs are allocated. In this case, the padding
may be performed before the FCS field of the block ACK.

FIG. 21 illustrates a method of transmitting a multiplexed block ACK when a
plurality of channels are used for a multi-user uplink transmission. In the present
invention, the multiplexed block ACK (M-BA) may indicate the above-described
multiplexed group ACK.

As described above, the AP may transmit a multiplexed block ACK for a
corresponding STA on a channel through which multi-user uplink data is transmitted.
Therefore, the length of the multiplexed block ACK varies depending on the number of
STAs assigned to the corresponding channel, the reception state of the multi-user uplink
data, and the like. Therefore, at the time when the AP transmits the trigger frame, the
actual length of the multiplexed block ACK cannot be predicted.

According to the embodiment of the present invention, the AP may set the
TXOP value of the trigger frame by predicting the maximum time required for a multi-
user uplink data transmission. The maximum time may be set to a time required for
transmitting an M-BA using the block ACK option to all STAs on the channel through
which the largest number of STAs are allocated. Therefore, when the actual multi-user
uplink data transmission is completed, the length of the actual M-BA may be different
for each channel depending on the uplink data reception result.

If M-BAs of different lengths are transmitted for each channel, access of other
terminals may be allowed an AIFS time after the transmission completion of M-BA on

some channels. When the M-BA on the primary channel is set to be the shortest as in
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the embodiment of FIG. 21, other terminals may perform access to the primary channel.
However, since the AP cannot switch its state until the M-BA transmissions on other
channels are completed, the transmission attempts of other terminals may be ignored or
the competition of an access attempt of the AP may be disadvantageous.

Therefore, according to the embodiment of the present invention, the AP may
set the lengths of multiplexed block ACKSs transmitted through a plurality of channels to
be the same. To this end, the AP may perform padding on the multiplexed block ACKs
transmitted through at least one channel to match the termination points of the
multiplexed block ACK transmissions in each channel. According to an embodiment,
the padding scheme of IEEE 802.11ac may be used for the padding of multiplexed
block ACKs.

Meanwhile, the transmission of the multiplexed block ACK may be
terminated before the TXOP set in the trigger frame. According to an embodiment, the
AP may return the remaining TXOP after the transmission of the multiplexed block
ACK is completed. According to another embodiment, the AP may perform additional
operations such as a control frame transmission during the remaining TXOP after the
transmission of the multiplexed block ACK is completed.

Although the present invention is described by using the wireless LAN
communication as an example, the present invention is not limited thereto and the
present invention may be similarly applied even to other communication systems such
as cellular communication, and the like. Further, the method, the apparatus, and the
system of the present invention are described in association with the specific
embodiments, but some or all of the components and operations of the present invention
may be implemented by using a computer system having universal hardware

architecture.
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The detailed described embodiments of the present invention may be
implemented by various means. For example, the embodiments of the present invention
may be implemented by a hardware, a [irmware, a soflware, or a combination thereol.

In case of the hardware implementation, the method according to the
embodiments of the present invention may be implemented by one or more of
Application Specific Integrated Circuits (ASICSs), Digital Signal Processors (DSPs),
Digital Signal Processing Devices (DSPDs), Programmable Logic Devices (PLDs),
Field Programmable Gate Arrays (FPGAs), processors, controllers, micro-controllers,
micro-processors, and the like.

In case of the firmware implementation or the software implementation, the
method according to the embodiments of the present invention may be implemented by
a module, a procedure, a function, or the like which performs the operations described
above. Software codes may be stored in a memory and operated by a processor. The
processor may be equipped with the memory internally or externally and the memory
may exchange data with the processor by various publicly known means.

The description of the present invention is used for exemplification and those
skilled in the art will be able to understand that the present invention can be easily
modified to other detailed forms without changing the technical idea or an essential
feature thereof. Thus, it is to be appreciated that the embodiments described above are
intended to be illustrative in every sense, and not restrictive. For example, each
component described as a single type may be implemented to be distributed and
similarly, components described to be distributed may also be implemented in an
associated form.

The scope of the present invention is represented by the claims to be

described below rather than the detailed description, and it is to be interpreted that the
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meaning and scope of the claims and all the changes or modified forms derived [rom the
equivalents thereof come within the scope of the present invention.
[Mode for Invention]

As above, related features have been described in the best mode.
[Industrial Applicability]

Various exemplary embodiments of the present invention have been described
with reference to an IEEE 802.11 system, but the present invention is not limited thereto
and the present invention can be applied to various types of mobile communication

apparatus, mobile communication system, and the like.
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[CLAIMS]

1. A base wireless communication terminal, the terminal comprising:

a transceiver conligured (o transmit and receive a wireless signal; and

a processor configured to control an operation of the base wireless
communication terminal,

wherein the processor is configured to:

transmit a trigger frame triggering a multi-user uplink transmission of a
plurality of terminals, receive multi-user uplink data through resources allocated to the
plurality of terminals, and transmit a block ACK through the resources in response to
the received multi-user uplink data,

wherein the transmission of the block ACK in each resource is terminated at

the same time.

2. The base wireless communication terminal of claim 1, wherein the
processor performs padding on the block ACK transmitted through at least one resource

to match termination points of block ACK transmissions in each resource.

3. The base wireless communication terminal of claim 1, wherein the
processor inserts duplicated ACK information into the block ACK transmitted through
at least one resource to match termination points of block ACK transmissions in each

resource.

4. The base wireless communication terminal of claim 1, wherein a
predetermined padding is performed before a frame check sequence (FCS) field of the

trigger frame.
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5. The base wireless communication terminal of claim 4, wherein the
transmission of the trigger [rame is terminated at the same time in each resource through

which the trigger frame is transmitted.

6. The base wireless communication terminal of claim 1, wherein the resource

is a channel or a sub-channel.

7. The base wireless communication terminal of claim 1,

wherein a transmission packet of the multi-user uplink data includes a legacy
preamble and a non-legacy preamble, and

wherein the legacy preamble is received as common information on a 20 MHz

channel basis.

8. The base wireless communication terminal of claim 7,

wherein the non-legacy preamble includes HE-SIG-A and remaining fields,
and

wherein the HE-SIG-A is received as common information on a 20 MHz
channel basis, and the remaining fields of the non-legacy preambles are received as

individual information for each resource allocated to each terminal.

9. The base wireless communication terminal of claim 8,
wherein the remaining fields of the non-legacy preamble include HE-STF and

HE-LTF.
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10. The base wireless communication terminal of claim 1,
wherein the multi-user uplink data transmission in each resource is terminated

at the same (ime.

11. The base wireless communication terminal of claim 10,
wherein the uplink data transmitted through at least one resource is padded to

terminate the multi-user uplink data transmission at the same time.

12. A wireless communication method of a base wireless communication
terminal, the method comprising:

transmitting a trigger frame triggering a multi-user uplink transmission of a
plurality of terminals;

receiving multi-user uplink data through resources allocated to the plurality of
terminals; and

transmitting a block ACK through the resources in response to the received
multi-user uplink data;

wherein the transmission of the block ACK in each resource is terminated at

the same time.
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[ABSTRACT]

The present invention relates to a wireless communication terminal and a
wireless communication method for eflficiently managing simultaneous data
transmissions of a plurality of terminals.

To this end, provided are a base wireless communication terminal including: a
transceiver configured to transmit and receive a wireless signal; and a processor
configured to control an operation of the base wireless communication terminal,
wherein the processor is configured to: transmit a trigger frame triggering a multi-user
uplink transmission of a plurality of terminals, receive multi-user uplink data through
resources allocated to the plurality of terminals, and transmit a block ACK through the
resources in response to the received multi-user uplink data, wherein the transmission of
the block ACK in each resource is terminated at the same time, and a wireless

communication method using the same.
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NOTE: 37 CFR 1.63(c) states, “A person may not execute an oath or declaration unless the person has
reviewed and understands the contents of the application, including the claims and is aware of the duty to
disclose to the Office ali information known te be material to patentability as defined in § 1.56.”

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Title of WIRELESS COMMUNICATION TERMINAL AND WIRELESS COMMUNICATION METHOD FOR MULTI-
Invention lySER CONCURRENT TRANSMISSION

As the below named inventor, | hereby declare that:
This declaratior [ The attached application, or
is directed to:  [] United States application or PCT international application number
PCT/KR2016/002199 filed on March 4, 2016.

The above-identified application was made or authorized to be made by me.

| believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

I hereby acknowledge that any wiliful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personatl information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application {unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent {see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR (1)

Inventar: Woojin AHN Date {Optional): A:bw,\ “ 2-'0( -~ ZO/V
NP /

Signature:

LEGAL NAME OF INVENTOR (2)

Inventor: Yongho KIM Date (Optional):

Signature:
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NOTE: 37 CFR 1.63(c) states, A person may not execute an oath or declaration uhless the person has
reviewed and understands the contents of the application, including the claims and is aware of the duty to
disclose to the Office all information known to be material to patentability as defired in § 1.56.”

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICFJTION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Title of  [WIRELESS COMMUNICATION TERMINAL AND WIRELESS COMMUNICATICGIN METHOD FOR MULTI-
Invention [USER CONCURRENT TRANSMISSION

As the below named inventor, | hereby declare that:

This declaratior O The attached application, or

is directed to: [ United States application or PCT international application number
PCT/KR2016/002199 filed on March 4, 2016.

The above-identified application was made or authorized to be made by me.

| believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

I hereby acknowledge that any willful false statement made in this declaration is punishable under §8 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitionet/applicant is cautioned to avoid submitting personal information in documents filed in a paent application that may
contribute to identity theft. Personal information such as social security numbers, bank account nulnbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) ig never required by the USPTO
to support a petition or an application. If this type of personal information is included in documentsfsubmitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the docurnents befbre submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the puplic after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the a plication) ar issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the publid if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore ard not publicly available.

LEGAL NAME OF INVENTOR (1)

Inventor: Woaojin AHN Date (Optional):

Signature:

LEGAL NAME OF INVENTOR (2)

inventor: Yongho KIM FA i Date (Optional): (?I/ 3 o / v X1 ?
Signature; ﬂ/‘ W,LL‘)‘? ‘//4‘;;
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LEGAL NAME OF INVENTOR (3) ’ %ﬁ
inventor: Jinsam KWAK Date {Optional): Cg Vi }-O 4 7
: Za 7 7
Signature: ///7,_,_
/
LEGAL NAME OF INVENTOR (4)

20
Inventor: Juhyung SON Date (Optional): /—luﬁgﬁ_ _2"8 /7

Signature: ! //4-)%/,-(—\
e A
I

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form.
Use an additional PTO/AIA/O1 farm for each additional inventor.

This coflection of information is required by 35 U.5.C. 115 and 37 CFR 1.63. The miormation is required to oblain or retatn a benefit by the public which is to file {and
by the USPTO to pracess) 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 1 minute to
complete, including gathering, preparing, and submitting the completed application form to the USPTQ, Time will vary depending upon the individual case. Any
camments 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. DC NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissloner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450,

If you need assistance in completing the form, call 1-800-PTO-8199 and selact opfion 2.
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Docket No.: QUS-0003 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of Confirmation No.: To Be Assigned
Woojin AHN; Yongho KIM; Jinsam KWAK; and Juhyung Group Art Unit:  To Be Assigned
SON

Sertal No.: Continuation of U.S. Patent Application Serial No. Examiner: To Be Assigned

15/555,075 filed August 31, 2017
Customer No.: 34610

For: WIRELESS COMMUNICATION TERMINAL AND WIRELESS COMMUNICATION
METHOD FOR MULTI-USER CONCURRENT TRANSMISSION

INFORMATION DISCLOSURE STATEMENT

U.S. Patent and Trademark Office
Customer Service Window
Randolph Building

401 Dulany Street

Alexandria, Virginia 22314

Sir:

Pursuant to 37 C.F.R.§ 1.56, the attention of the Patent and Trademark Office 1s hereby directed to
the references listed on the attached PTO-1449. One copy of each non-U.S. reference is attached. It is
respectfully requested that the information be expressly considered during the prosecution of this application,
and that the reference(s) be made of record therein and appear among the “References Cited” on any patent
to issue therefrom.

Applicants have listed publication dates on the attached PTO-1449 based on information presently
available to the undersigned. However, the listed publication dates should not be construed as an admission
that the information was actually pubhshed on the indicated date. Applicants reserve the right to establish the
patentability of the claimed invention over any of the information provided herewith, and/or to prove that
this information may not be prior art, and/or to prove that this information may not be enabling for the
teachings purportedly offered. This statement should not be construed as a representation that a search has
been made, that information cited in the statement is considered to be and/or is material to patentability, or
that information more material to the examination of the present patent application does not exist. The
Examiner is specifically requested not to rely solely on the material submitted herewith. It is further
understood that the Examiner will consider information that was cited or submitted to the U.S. Patent and
Trademark Office in a prior application relied on under 35 U.S.C. §120. 1138 OG 37, 38 (May 19, 1992).

X 1. This Information Disclosure Statement is being filed (i) within three months of the U.S.
filing date of a U.S. application other than a CPA continued prosecution application under §1.53(d)
OR (i) within three months of the date of entry of the national stage as set forth in §1.491 i an
international application OR (ii1) before the mailing date of a first Office Action on the merits OR
(iv) before the mailing of a first Office Action after the filing of a Request for continued examination
under §1.114. No certification or fee is required. 37 CEF.R. §1.97(b).

[l 2. This Information Disclosure Statement is being filed more than three months after the U.S.
filing date AND after the mailing date of the first Office Action on the merits, but before the mailing
date of a Final Rejection OR Notice of Allowance OR an action that otherwise closes prosecution in
the application. 37 C.F.R. §1.97(c).

O a. I hereby state that each item of information contained in this Information
Disclosure Statement was first cited in any communication from a foreign patent office in a
counterpart foreign application not more than three months prior to the filing of this
Information Disclosure Statement. 37 C.F.R. §1.97(e)(1). No fee 1s required.
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Continuation Application of Docket No. QUS-0003
U.S. Patent Application Serial No. 15/555,075

O

] b. I hereby state that no item of information in this Information Disclosure Statement
was cited in a communication from a foreign patent office in a counterpart foreign
application and, to my knowledge after making reasonable inquiry, was known to any
individual des1gnated in 37 CF.R. §1.56(c) more than three months prior to the filing of this
Information Disclosure Statement. 37 C.F.R. §1.97(e)(2). No fee is required.

O C. Please chatge our Credit Card in the amount of $240.00.00 in payment of the fee
under 37 CEFR. §1.17(p) per the attached PTO 2038 form. Please credit or debit Deposit
Account No. 16-0607 as needed to ensure consideration of the disclosed information.

3. This Information Disclosure Statement is being filed after the mailing date of a Final
Rejection OR Notice of Allowance OR an action that otherwise closes prosecution in the
application, but on or before payment of the Issue Fee. Please charge our Credit Card in the amount
of $240.00.00 in payment of the fee under 37 C.E.R. §1.17(p) per the attached PTO 2038 form.
Please credit or debit Deposit Account No. 16-0607 as needed to ensure consideration of the
disclosed information. 37 C.F.R. §1.97(d).

J a. I hereby state that each item of information contained in this Information
Disclosure Statement was first cited in any communication from a foreign patent office in a
counterpart foreign application not more than three months prior to the filing of this
Information Disclosure Statement. 37 C.F.R. §1.97(e)(1).

O b. I hereby state that no item of information in this Information Disclosure Statement
was cited in a communication from a foreign patent office in a counterpart foreign
application and, to my knowledge after making reasonable inquiry, was known to any
individual designated in 37 C.F.R. §1.56(c) more than three months prior to the filing of this
Information Disclosure Statement. 37 C.F.R. §1.97(e)(2).

4. Copies of the references were cited by or submitted to the Office in parent application No.
15 /555,075, filed August 31, 2017, which is relied upon for an eatlier filing date under 35 U.S.C.
§120. Thus, copies of these references are not attached. 37 C.F.R. {1.98(d).

5. To the extent necessary, a petition for an extension of time under 37 C.F.R. §1.136 is hereby
made. Please charge any shortage in fees due in connection with the filing of this paper, including
extension of time fees, to Deposit Account 16-0607 and please credit any excess fees to such deposit
account.

Respectfully submitted,
KED & ASSOCIATES, LLP

/Daniel Y.J. Kim/

Daniel Y.J. Kim
Registration No. 36,186

Correspondence Address:
P.O. Box 8638

Reston, VA 20195
Telephone: (703) 766-3777

DYK/seg

Please direct all correspondence to Customer Number 34610
\\ked2\Documents\2453\2453-003\774497.docx
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