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Approved for use through 11/30/2020. OMB 0651.0032

U.8. Patent and Trademark Office, U.S. CEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persens are required 1o respond to a collection of information uniess i contains a valid OMB control number.

L Attorney Dockel Number | B-9905CON 631950-4
Application Data Sheet 37 CFR 1.76

Application Number

WIRELESS COMMUNICATION METHOD USING ENHANCED DISTRIBUTED CHANNEL ACCESS, AND

Title of Invention | \yor e os COMMUNICATION TERMINAL USING SAME

The application data sheat is part of the provisional or nonprovisional application for which # is being submitted The following form contains the
biblicgraphic data amanged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR1.78

This document may be completed slectronically and submitted to the Office in electionic 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 fo
37 CFR 5.2 (Paper filers only. Applicalions that fall under Secrecy Order may not be filed electronicaliy.)

Inventor information:

inventor 1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Woaojin AHN

Residence Information (Select One) (O US Residency  (8) Non US Residency (0) Active US Military Service

City Gyeonggi-do Country of Residence i KR

Mailing Address of Inventor:

Address 1 214-2803, 177 Anyangcheonseo-ro Manan-gu Anyang-si

Address 2

City Gyeonggi-do State/Province |

Postal Code 14038 | Countryi I KR

inventor 2

iegal Name

Prefix| Given Name Middie Name Family Name Suffix
Juhyung SON

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

City | Gyeonggi-do Country of Residence i KR

Mailing Address of Inventor:

Address 1 308-1402, 7 Naesonsunhwan-ro Uiwang-si

Address 2

City [ Gyeonggi-do l State/Province |
Postal Code 16024 ’ Country i I KR
Inventor 3

Legal Name

£FS Web 2.2.13
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Approved for use through 11/30/2020. CMB 0851-0032

U.S. Patent and Trademark Qffice, U.S. DEPARTMENT OF COMMERCE

Unider the Paperwork Reduction Act of 1985, no persons are required lo respond to a collection of information uniess it contains a valid OMB control number,

Attorney Docket Number | B-8205CON 6218504

Application Data Sheet 37 CFR 1.76

Application Number

WIRELESS COMMUNICATION METHOD USING ENHANCED DISTRIBUTED CHANNEL ACCESS, AND

Title of Invention | \yor ros COMMUNICATION TERMINAL USING SAME

Prefix| Given Name Middie Name Family Name Suffix

Geonjung KO
Residence Information {Select One) (O US Residency  (® Non US Residency () Active US Military Service

City Gyeonggi-do Country of Residence i KR

Mailing Address of Inventor:

Address 1 301-606, 36 Dongtanwonchaon-ro

Address 2 915beon-gil Yeongtong-gu Suwon-si

City Gyeonggi-do i State/Province |

Postal Code 16547 [ Country/ | KR

inventor 4

Legal Name

Prefix| Given Name Middie Name Family Name Suffix
Jinsam KWAK

Residence Information (Select One) (O US Residency (8 Non US Residency () Active US Military Service

City | Gyeonggi-do Country of Residence | KR

Mailing Address of Inventor:

Address 1 1113-1704, 11 Naesonjungang-ro Uiwang-si

Address 2

City Gyeonggi-do Siate/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.

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[[1 An Address is being provided for the correspondence Information of this application,

Customer Number 158747
Email Address LA_MAIL@LA LADAS.COM l

EFSWeb2.213
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Approved for use through 11/30/2020. CMB 0851-0032

U.S. Patent and Trademark Qffice, U.S. DEPARTMENT OF COMMERCE

Unider the Paperwork Reduction Act of 1985, no persons are required lo respond to a collection of information uniess it contains a valid OMB control number,

Attorney Docket Number | B-8205CON 6218504
Application Number

Application Data Sheet 37 CFR 1.76

Title of Invention WIRELESS COMMUNICATION METHOD USING ENHANCED DISTRIBUTED CHANNEL ACCESS, AND
WIRELESS COMMUNICATION TERMINAL USING SAME

Application Information:

L e e el L i
Attorney Docket Number] B-9805CON 631850-4 | Smail Entity Status Claimed [ |

Application Type Nonprovisional

Subject Matter Utiiity

Total Number of Drawing Sheets {if any) 26 Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.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 Fifing date (YYYY-MM-DD) Intellectual Property Authority or Country
filed application

Publication Information:
[4 Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | nereby 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 multiiateral international agreement, that requires
publication at eighieen 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 constituie a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or compiete the Representative Name section below, If both sections are compleied the cusiomer
Number will be used for the Representative information during processing.

Please Select One: (&) Customer Number [ () US Patent Praciitioner E (O Limited Recognition {37 CFR 11.9)
Customer Number 158747

EFSWeb2.213
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Approved for use through 11/30/2020. OMB 0651.0032
U.8. Patent and Trademark Office, U.S. CEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1985, no persons are required Lo respond to a collection of information unless it contains & valid OMB control number,

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

B-8905CON £31950-4

Application Number

Title of Invention

WIRELESS COMMUNICATION METHOD USING ENHANCED DISTRIBUTED CHANNEL ACCESS, AND
WIRELESS COMMUNICATION TERMINAL USING SAME

Domestic Benefit/National Stage Information:

This section aliows for the applicant o either claim benefit under 35 U.8.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
Mational Stage eniry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference reguired by 35 U.S.C. 113(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
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
Continuation of PCT/KR2017/000841 2017-08-07

by selecting the Add button.

Additional Domestic Benefit/National Stage Dala may be generated within this form

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.8.C. 118(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the pricrity document exchange program (PDX}' the information will be used by the Cfiice to
automatically attempt retrieval pursuant to 37 CFR 1.55())(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 intellectuai
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.35(g)(1).

Application Number Countryi Filing Date (YYYY-MM-DD) Access Code' (if applicable)
10-2016-0114822 KR 2016-09-07

Application Number Country' Filing Date (YYYY-MM-DD) Access Code' (if applicable)
10-2016-0116877 KR 2016-05-10

Application Number Countryi Filing Date (YYYY-MM-DD) Access Codeé' (if applicable)
10-2016-0116965 KR 2016-09-12

Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable)
10-2016-0117898 KR 2016-09-13

Application Number Countryi Filing Date {YYYY-MM-DD) Access Codei (if applicable)
10-2016-0122488 KR 2016-08-23

Application Number Cc;untryi Filing Date (YYYY-MM-DD) Access Code' (if applicable)
10-2016-0147188 KR 2016-11-08

EFSWeb2.213
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Approved for use through 11/30/2020. OMB 0651.0032
U.8. Patent and Trademark Office, U.S. CEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1985, no persons are required Lo respond to a collection of information unless it contains & valid OMB control number,

Application Data Sheet 37 CFR 1.76

Attorney Docket Number | B-8205CON 6218504

Application Number

Title of Invention

WIRELESS COMMUNICATION METHOD USING ENHANCED DISTRIBUTED CHANNEL ACCESS, AND
WIRELESS COMMUNICATION TERMINAL USING SAME

Application Number

Ccuuntryi

Filing Date (YYYY-MM-DD)

10-2017-0022227

KR

2017-02-20

Additional Foreign Priority Dala may be generated within this form by selecting the

Add bution.

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

Applications

This application (1) claims priority to or the benefit of an application filed before March 18, 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

[] 18, 2013,

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.

EFSWeb2.213
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Approved for use through 11/30/2020. OMB 0651.0032

U.8. Patent and Trademark Office, U.S. CEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1985, no persons are required Lo respond to a collection of information unless it contains & valid OMB control number,

Attorney Docket Number | B-8205CON 6218504

Application Data Sheet 37 CFR 1.76

Application Number

WIRELESS COMMUNICATION METHOD USING ENHANCED DISTRIBUTED CHANNEL ACCESS, AND

Title of Invention | \yor ros COMMUNICATION TERMINAL USING SAME

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided writien
authority to permit a pariicipating foreign intellectual property (IP) office access {o the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office (EPQ) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not fo provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

application. Afier 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/38 or PTO/SB/EY must be used as appropriate.

1. Authorization 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 (EPQ), the Japan Fatent Office
(JPO), the Korean Inteliectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic of
China (SIPO), the World Intellectual Property Organization (WIFQ), 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 bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)
(1).

the undersigned hereby grants the USPTO authority fo provide the EPO access to the bibliographic data and search
resuits 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. Appilicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[l application-as-filed. f 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 DCES NOT authorize the USPTO {o transmit to the EPO any search resulis from the instant patent
[7] application. If this box is checked, the USPTQ 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 USPTC may provide access io the
application in accordance with 37 CFR 1.14.

EFSWeb2.213
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Approved for use through 11/30/2020. CMB 0851-0032

U.S. Patent and Trademark Qffice, U.S. DEPARTMENT OF COMMERCE

Unider the Paperwork Reduction Act of 1985, no persons are required lo respond to a collection of information uniess it contains a valid OMB control number,

Attorney Docket Number | B-8205CON 6218504

Application Data Sheet 37 CFR 1.76 —
Application Number

WIRELESS COMMUNICATION METHOD USING ENHANCED DISTRIBUTED CHANNEL ACCESS, AND

Title of Invention | \yor ros COMMUNICATION TERMINAL USING SAME

Applicant Information:

Providing assignment information in this section does not substitute for comptiance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant 1§

If the applicant is the inventor {or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1 48, i the applicant is an
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be
identified in this section.

® Assignee (O) Legal Representative under 35 U.S.C. 117 (O Joint inventor

o Person to whom the inventor is obligated to assign. O Person who shows sufficient proprietary interest

if applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally incapacitated Inventor:

if the Applicant is an Organization check here. ~<

Organization Name |\ |5 INSTITUTE OF STANDARDS AND TECHNOLOGY INC.

Mailing Address Information For Applicant:

Address 1 5F 216 Hwangsaeul-ro Bundang-gu Secngnam-si

Address 2

City Gyeonggi-do State/Province

Country’ | KR Postal Code 13595
Phone Number Fax Number

Email Address

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

EFSWeb2.213
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Approved for use through 11/30/2020. CMB 0851-0032

U.S. Patent and Trademark Qffice, U.S. DEPARTMENT OF COMMERCE

Unider the Paperwork Reduction Act of 1985, no persons are required lo respond to a collection of information uniess it contains a valid OMB control number,

Attorney Docket Number | B-8205CON 6218504

Application Data Sheet 37 CFR 1.76 —
Application Number

WIRELESS COMMUNICATION METHOD USING ENHANCED DISTRIBUTED CHANNEL ACCESS, AND

Title of Invention | \yor ros COMMUNICATION TERMINAL USING SAME

Applicant 2

if the applicant is the inventor {or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; orthe name and address of the assignee, person to whom the inventor is under an obligation 1o assign the inveation, or person
who otherwise shows sufiicient proprietary interast in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 {assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inveniors, then the joint inventor or inventors who are also the applicant should be
identified in this section,

(@) Assignee (O Legal Representative under 35 U.8.C. 117 (O Joint Inventor

O Person to whom the inventor is obligated to assign. O Person who shows sufficient proprietary interest

if applicant is the legal represeniative, indicale the authority to file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated Inventor:

if the Applicant is an Organization check here. X

Organization Name | gy ve1 com co., LTD.

Mailing Addrass Information For Applicant:

Address 1 65, Eulji-ro Jung-gu

Address 2

City Seout State/Province

Country' | KR Postal Code 04539
Phone Number Fax Number

Email Address

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

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.

Assignee 1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information” section will appear on the patent application
publication as an applicant. For an assignes-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

if the Assignee or Non-Applicant Assignee is an Organization check here. B

EFSWeb2.213
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Approved for use through 11/30/2020. CMB 0851-0032

U.S. Patent and Trademark Qffice, U.S. DEPARTMENT OF COMMERCE

Unider the Paperwork Reduction Act of 1985, no persons are required lo respond to a collection of information uniess it contains a valid OMB control number,

Attorney Docket Number | B-8205CON 6218504

Application Data Sheet 37 CFR 1.76

Application Number

WIRELESS COMMUNICATION METHOD USING ENHANCED DISTRIBUTED CHANNEL ACCESS, AND

Title of Invention | \yor ros COMMUNICATION TERMINAL USING SAME

Organization Name

Mailing Address Information For Assignee inciuding Non-Applicant Assignee:

Address 1

Address 2

City State/Province
Countryi ! Postal Code
Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecling the Add bution.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitied with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14{c}.

power of attorney {e.g., see USPTO Form PTO/AIA/B1) on behalf of ali joint inventor-applicants.
See 37 CFR 1.4(d) for the manner of making signatures and cerlifications.

Signature [Young Seok Koo 76255/ Date (YYYY-MM-DD)| 2019-03-06

First Name | Young Seok Last Name | Koo Registration Number | 76,255
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[DESCRIPTION]

[Invention Title]

WIRELESS  COMMUNICATION  METHOD  USING ENHANCED
DISTRIBUTED CHANNEL ACCESS, AND WIRELESS COMMUNICATION
TERMINAL USING SAME
[Technical Field]

The present invention relates to wireless communication method and a wireless
communication terminal using enhanced distributed channel access.

[Background Art]

In recent years, with supply expansion of mobile apparatuses, a wireless
communication technology that can provide a rapid wireless Internet service to the mobile
apparatuses has been significantly spotlighted. The wireless communication 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.

One of most famous wireless communication technology is wireless LAN
technology. Institute of Electrical 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 interference as compared
with the frequencies 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 Orthogonal Frequency
Division Multiplexing (OFDM) technology. However, the [EEE 802.11a has a
disadvantage 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.
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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, [EEE
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 1lac chipsets will support even operations in
the 2.4 GHz band for the backward compatibility 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.
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Meanwhile, in recent years, as next-generation wireless communication
technology standards after the 802.11ac and 802.11ad, discussion for providing a high-
efficiency and high-performance wireless communication technology in a high-density
environment is continuously performed. That is, in a next-generation wireless
communication technology environment, communication having high frequency eftficiency
needs to be provided indoors/outdoors under the presence of high-density terminals and
base terminals and various technologies for implementing the communication are required.

Especially, as the number of devices using a wireless communication technology
increases, it is necessary to efficiently use a predetermined channel. Therefore, required is
a technology capable of efficiently using bandwidths by simultaneously transmitting data
between a plurality of terminals and base terminals.

[Disclosure]
[Technical Problem]

An object of an embodiment of the present invention is to provide a wireless

communication terminal using enhanced distributed channel access.

[ Technical Solution]

According to an embodiment of the present invention, a wireless communication
terminal that wirelessly communicates with a base wireless communication terminal
includes: a transceiver; and a processor for processing a radio signal received through the
transceiver or a radio signal to be transmitted through the transceiver. The processor is
configured to access a channel according to a priority of data to be transmitted to the base
communication terminal by the wireless communication terminal.

The processor may be configured to switch a parameter set, which is a set of
parameters used for the channel access, from a [irst parameter set to a second parameter set
based on whether the base wireless communication terminal triggers a multi-user uplink
transmission participation of the wireless communication terminal.

The processor may be configured to transmit the trigger-based physical layer
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protocol data unit (PPDU) to the base wireless communication terminal using the
transceiver, set a second paramelter set timer according to an immediate response reception
based on whether an immediate response to a MAC protocol data unit (MPDU) included in
the trigger-based PPDU is received, and when the second parameter set timer expires,
terminate the application of the second parameter set.

The processor may be configured to set the second parameter set timer when the
immediate response reception ends.

The processor may be configured to set the second parameter set timer for an
access category of an MPDU for which the immediate response is received.

The processor may be configured to determine when to set the second parameter set
timer based on a type of responding requested by the MPDU included in the trigger-based
PPDU.

When the MPDU included in the trigger-based PPDU does not request an ACK, the
processor may be configured to set the second parameter set timer when the transmission
of the trigger-based PPDU ends.

The MPDU included in the trigger-based PPDU may be a QoS data frame.

The processor may be configured to receive a beacon frame from the base wireless
communication terminal and obtain information indicating a period of the second
parameter set timer from the beacon frame.

When switching the parameter set from the first parameter set to the second
parameter set, the processor may be configured to set the second parameter set timer.

The processor may be configured to calculate a random integer value in a
contention window (CW), set a backofl timer based on the random integer value, and

access a channel based on the back off timer and a predetermined slot time, wherein the
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parameter set may include a minimum value (CWmin) of the CW and a maximum value
(CWmax) of the CW.

The processor may be configured to calculate a random integer value in a
contention window (CW), set a backoff timer based on the random integer value, access a
channel based on the back off timer and a predetermined slot time, and when a value of the
CW is greater than the maximum value (CWmax) of the CW according to a priority of the
traffic, set the value of the CW to the CWmax.

The processor may be configured to operate a plurality of queues that are classified
according to an access category of data stored in a queue and perform a backoff procedure
of accessing a channel based on a time corresponding to a backoff timer in each of the
plurality of queues, and when there is no data stored in the queue and the backoff timer
corresponding to the queue is 0, perform no operation at a slot boundary of the backoft
timer, wherein the backoff timer may be set based on a random integer value calculated
within a contention window (CW), and may be reduced when the channel is idle for a
predetermined slot time.

When there is no data stored in the queue and the backoff timer corresponding to
the queue is 0, the processor may be configured to maintain the backolf timer to be 0.

According to an embodiment of the present invention, an operation method of a
wireless communication terminal that wirelessly communicates with a base wireless
communication terminal includes: accessing a channel according to a priority of data to be
transmitted to the base wireless communication terminal; and transmitting the data through
the channel.

The accessing of the channel may include: switching a parameter set, which is a set

of parameters used for the channel access, from a first parameter set to a second parameter
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set based on whether the base wireless communication terminal triggers a multi-user uplink
transmission participation of the wireless communication terminal: and accessing a channel
using a second set of parameters based on a priority of the traffic to be transmitted to the
base communication terminal by the wireless communication terminal.

The method may further include transmitting a trigger-based PPDU to the base
wireless communication terminal using the transceiver, wherein the switching from the
first parameter set to the second parameter set may include: setting a second parameter set
timer according to an immediate response reception based on whether an immediate
response to a MAC protocol data unit (MPDU) included in the trigger-based PPDU is
received, and when the second parameter set timer expires, terminating the application of
the second parameter set.

The setting of the second parameter set timer may include setting the second
parameter set timer when the immediate response reception ends.

The setting of the second parameter set timer may include setting the second
parameter set timer for an access category of an MPDU for which the immediate response
is received.

The setting of the second parameter set timer may determine when to set the second
parameter set timer based on a type of responding requested by the MPDU included in the
trigger-based PPDU.

The setting of the second parameter set timer may include setting the second
parameter set timer when transmission of the trigger based PPDU ends when the MPDU

included in the trigger based PPDU does not request an ACK.
[Advantageous Effects]

An embodiment of the present invention provides a wireless communication
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method using enhanced distributed channel access and a wireless communication terminal

using the same..
[Description of Drawings]

FIG. 1 shows a wireless LAN system according to an embodiment of the present
invention.

FIG. 2 shows a wireless LAN system according to another embodiment of the
present invention.

FIG. 3 shows a block diagram illustrating a configuration of a station according to
an embodiment of the inventive concept.

FIG. 4 shows a block diagram illustrating a configuration of an access point
according to an embodiment of the present invention.

FIG. 5 shows a process that a station sets an access point and a link according to
an embodiment of the present invention.

FIG. 6 shows that a wireless communication terminal according to an embodiment
of the present invention adjusts EDCA parameters according to UL MU transmission.

FIG. 7 shows a method of applying an MU EDCA parameter set by a wireless
communication terminal according to an embodiment of the present invention.

FIG. 8 shows a method of aggregating multi-TID A-MPDUs by a wireless
communication terminal according to an embodiment of the present invention.

FIG. 9 shows an operation in which a wireless communication terminal according
to an embodiment of the present invention receives information on an MU EDCA
parameter set from a base wireless communication terminal and applies the information on
an MU EDCA parameter set.

FIG. 10 describes an operation in which a base wireless communication terminal
according to an embodiment of the present invention transmits a BSR through a QoS
Control field.

FIG. 11 shows an operation in which a wireless communication terminal according
to another embodiment of the present invention receives information on an MU EDCA
parameter set from a base wireless communication terminal and applies the information on

an MU EDCA parameter set.
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FIG. 12 shows an operation in which a wireless communication terminal according
to another embodiment of the present invention obtains information on an MU EDCA
parameter set from a trigger frame and applies the information on an MU EDCA parameter
set.

FIG. 13 shows an operation in which a wireless communication terminal according
to another embodiment of the present invention obtains information on an MU EDCA
parameter set from a target wake time element and applies the information on an MU
EDCA parameter set.

FIG. 14 shows an operation in which a wireless communication terminal according
to an embodiment of the present invention terminates the MU EDCA parameter
application.

FIG. 15 shows an operation in which a wireless communication terminal according
to another embodiment of the present invention terminates the MU EDCA parameter
application.

FIG. 16 shows an operation in which a wireless communication terminal according
to another embodiment of the present invention applies an MU EDCA parameter.

FIG. 17 shows an A-MPDU generated by a wireless communication terminal
according to an embodiment of the present invention and a type of responding for a
corresponding A-MPDU.

FIG. 18 shows an operation in which a wireless communication terminal according
to another embodiment of the present invention applies an MU EDCA parameter.

FIG. 19 shows an operation in which a wireless communication terminal according
to an embodiment of the present invention applies an MU EDCA parameter set.

FIG. 20 shows an operation of changing a CW value while a wireless
communication terminal according to an embodiment of the present invention changes an
EDCA parameter set.

FIG. 21 shows an operation of changing a CW value while a wireless
communication terminal according to an embodiment of the present invention changes an
EDCA parameter set.

FIG. 22 shows a specific format of an MU EDCA parameter set element according
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to an embodiment of the present invention.

FIG. 23 shows a specific format of an MU EDCA parameter set element according
to another embodiment of the present invention.

FIG. 24 shows an EDCA operation after UL MU transmission of a wireless
communication terminal according to an embodiment of the present invention.

FIG. 25 shows the operation of a wireless communication terminal when the
EDCA queue of the wireless communication terminal according to the embodiment of the
present invention is empty and the backoff timer is 0.

FIG. 26 shows the operation of a wireless communication terminal when the
EDCA queue of the wireless communication terminal according to another embodiment of
the present invention is empty and the backoff timer is 0.

FIG. 27 shows the operation of a wireless communication terminal when the
EDCA queue of the wireless communication terminal according to another embodiment of
the present invention is empty and the backoff timer is 0.

FIG. 28 shows the operation of a wireless communication terminal according to an
embodiment of the present invention.

[Mode for Carrying out the Invention]|

Preferred embodiments of the present invention will be described below in more
detail with reference to the accompanying drawings. The present invention may, however,
be embodied in different forms and should not be constructed as limited to the
embodiments set forth herein. Parts not relating to description are omitted in the drawings
in order to clearly describe the present invention and like reference numerals refer to like
elements throughout.

Furthermore, when it is described that one comprises (or includes or has) some
elements, it should be understood that it may comprise (or include or has) only those
elements, or it may comprise (or include or have) other elements as well as those elements

if there is no specific limitation.

This application claims priority to and the benefit of Korean Patent Application

Nos. 10-2016-0114822 (2016.09.07), Nos. 10-2016-0116877 (2016.09.10), Nos. 10-2016-
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0116965 (2016.09.12), Nos. 10-2016-0117898 (2016.09.13), Nos. 10-2016-0122488
(2016.09.23), Nos. 10-2016-0147189 (2016.11.06), and Nos. 10-2017-0022227
(2017.02.20) filed in the Korean Intellectual Property Office and the embodiments and
mentioned items described in the respective applications are included in the Detailed
Description of the present application.

FIG. 1 is a diagram illustrating a wireless communication system according Lo an
embodiment of the present invention. For convenience of description, an embodiment of
the present invention is described through the wireless LAN system. 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 concept including a wireless LAN communication device such as
non-AP STA, or an AP, or 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,
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communication among non-AP stations is, in principle, performed 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 concept 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.

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 communication system
according to another embodiment of the present invention. For convenience of description,
another embodiment of the present invention is described through the wireless LAN
system. 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 STAG6 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.

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 physical layer frame, 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 and receive module using different frequency bands. For example, the
transceiver 120 may include transmit and receive modules having different frequency

bands such as 2.4 GHz, 5 GHz, and 60 GHz. According to an embodiment, the station 100
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may include a transmit and receive module using a frequency band of 6 GHz or more and a
transmit and receive module using a frequency band of 6 GHz or less. The respective
transmit and 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 and receive module. The transceiver 120 may operate only one
transmit and receive module at a time or simultaneously operate multiple transmit and
receive modules together according to the performance and requirements of the station
100. When the station 100 includes a plurality of transmit and receive modules, each
transmit and 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 inpul. 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 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
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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 may be a
modulator and/or demodulator which modulates wireless signal transmitted to the
transceiver 120 and demodulates wireless signal received from the transceiver 120. 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 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 [requency band. As described in the
embodiment of FIG. 3, the transceiver 220 of the AP 200 may also include a plurality of
transmit and 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
and 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 and receive module using

a frequency band of 6 GHz or more and a transmit and receive module using a frequency
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band of 6 GHz or less. The respective transmit and receive modules may perform wireless
communication with the station according to a wireless LAN standard of a frequency band
supported by the corresponding transmit and receive module. The transceiver 220 may
operate only one transmit and receive module at a time or simultaneously operate multiple
transmit and 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 various
resulting data. The control program may include an access program for managing the
access of the station. Further, the processor 210 may control the respective 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 may be a modulator and/or demodulator which modulates
wireless signal transmitted to the transceiver 220 and demodulates wireless signal received
from the transceiver 220. The processor 210 controls various operations such as radio
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).

14

1438



Our Ref.: WILP-170086-US

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
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).

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.

In a specific embodiment, the AP 200 may be a wireless communication terminal
that allocates a communication medium resource and performs scheduling in an
independent network, such as an ad-hoc network, which is not connected to an external
distribution service. In addition, the AP 200 may be at least one of a base station, an eNB,
and a transmission point TP. The AP 200 may also be referred to as a base wireless

communication terminal.

In a frequency band commonly used by various wireless communication devices,
such as an unlicensed band, a wireless communication terminal may access the channel
through a contention procedure. Specifically, if the channel to be accessed by the wireless
communication terminal is idle for a predetermined time, the wireless communication
terminal starts the backoff procedure. In the backoff procedure, the wireless
communication terminal obtains a random integer value in a contention window (CW) and
sets the random integer value as a backoff timer. If the corresponding channel is idle during

a predetermined slot time, the wireless communication terminal decreases the backoff
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timer. If the value of the backoff timer is 0, the wireless communication terminal accesses
the corresponding channel. At this time, if the corresponding channel is busy, the wireless
communication terminal stops the backoff procedure. If the channel to be accessed by the
wireless communication terminal is idle for a predetermined time, the wireless
communication terminal resumes the backoff procedure again.

Further, the wireless communication terminal may access the channel according to
the priority of the data to be transmitted. Specifically, the wireless communication terminal
may use the CW determined according to the priority of the data to be transmitted. At this
time, the minimum value CWmin and the maximum value CWmax of CW are determined
according to the priority of data to be transmitted by the wireless communication terminal.
In addition, the predetermined time at which the wireless communication terminal waits to
start the backoff procedure is determined according to the priority of the data to be
transmitted by the wireless communication terminal. Also, the wireless communication
terminal may wait for a designated time according to the priority of the data to be
transmitted, and then start the backoff procedure. The designated time according to the
priority is referred to as arbitration interframe space (AIFS). This operation is referred to as
enhanced distributed channel access (EDCA). In addition, the priority of data may be
determined according to an access category (AC).

The base wireless communication terminal may trigger uplink transmission of one
or more wireless communication terminals to the base wireless communication terminal.
At this time, one or more wireless communication terminals may perform uplink
transmission to a base wireless communication terminal using Orthogonal Frequency-
Division Multiple Access (OFDMA). Further, the base wireless communication terminal

transmits trigger information to one or more wireless communication terminals through a
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trigger frame or a MAC header to trigger uplink transmissions for the base wireless
communication terminal of one or more wireless communication terminals. At this time,
the base wireless communication terminal accesses the channel for uplink transmission of
one or more wireless communication terminals. In addition, one or more wireless
communication terminals access the channel for uplink transmission of each of the one or
more wireless communication terminals. Therefore, when the uplink transmission of one or
more wireless communication terminals is scheduled for uplink transmission by the base
wireless communication terminal, the uplink transmission of one or more wireless
communication terminals has a higher priority than transmission of other wireless
communication terminals that transmit data having the same priority. In addition, since the
base wireless communication terminal and one or more wireless communication terminals
simultaneously access the channel for the same transmission, the channel access efficiency
may decrease. Therefore, when the uplink multi-user (UL-MU) transmission is scheduled,

it is necessary to adjust the EDCA parameter value.

In a frequency band commonly used by various wireless communication devices,
such as an unlicensed band, a wireless communication terminal may access the channel
through a contention procedure. Specifically, if the channel to be accessed by the wireless
communication terminal is idle for a predetermined time, the wireless communication
terminal starts the backoff procedure. In the backoff procedure, the wireless
communication terminal obtains a random integer value within a contention window (CW)
and sets the random integer value as a backoff timer. When the corresponding channel is
idle during a predetermined slot time, the wireless communication terminal decreases the

backoff timer. When the value of the backoff timer is 0, the wireless communication
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terminal accesses the corresponding channel. At this time, when the corresponding channel
is busy, the wireless communication terminal stops the backoff procedure. When the
channel to be accessed by the wireless communication terminal is idle for a predetermined
time, the wireless communication terminal resumes the backotf procedure again.

Further, the wireless communication terminal may access the channel according to
the priority of the data to be transmitted. Specifically, the wireless communication terminal
may use the CW determined according to the priority of the data to be transmitted. At this
time, the minimum value CWmin and the maximum value CWmax of CW are determined
according to the priority of data to be transmitted by the wireless communication terminal.
In addition, the predetermined time at which the wireless communication terminal waits to
start the backoff procedure is determined according to the priority of the data to be
transmitted by the wireless communication terminal. Also, the wireless communication
terminal may wait for a designated time according to the priority of the data to be
transmitted, and then start the backoff procedure. The designated time according to the
priority is referred to as arbitration interframe space (AIFS). This operation is referred to as
enhanced distributed channel access (EDCA). In addition, the priority of data may be
determined according to an access category (AC).

The base wireless communication terminal may trigger uplink transmission of one
or more wireless communication terminals to the base wireless communication terminal.
At this time, one or more wireless communication terminals may perform uplink
transmission to a base wireless communication terminal using Orthogonal Frequency-
Division Multiple Access (OFDMA). Further, the base wireless communication terminal
transmits trigger information to one or more wireless communication terminals through a

trigger frame or a MAC header to trigger uplink transmissions for the base wireless
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communication terminal of one or more wireless communication terminals. At this time,
the base wireless communication terminal accesses the channel for uplink transmission of
one or more wireless communication terminals. In addition, one or more wireless
communication terminals access the channel for uplink transmission of each of the one or
more wireless communication terminals. Therefore, when the uplink transmission of one or
more wireless communication terminals is scheduled for uplink transmission by the base
wireless communication terminal, the uplink transmission of one or more wireless
communication terminals has a higher priority than transmission of other wireless
communication terminals that transmit data having the same priority. In addition, since the
base wireless communication terminal and one or more wireless communication terminals
simultaneously access the channel for the same transmission, the channel access efficiency
may decrease. Therefore, when the uplink multi-user (UL-MU) transmission is scheduled,

it is necessary to adjust the EDCA parameter value.

FIG. 6 shows that a wireless communication terminal according to an embodiment
of the present invention adjusts EDCA parameters according to UL MU transmission.

A wireless communication terminal that is scheduled for UL MU transmission may
use a channel access method to ensure channel access success with a lower probability than
when it is not scheduled for UL MU transmission. Specifically, a wireless communication
terminal scheduled for UL MU transmission may use a separate EDCA parameter set. In a
specific embodiment, a wireless communication terminal scheduled for UL MU
transmission may use an EDCA parameter set that attempts to access the channel with a
lower probability than the previously used EDCA parameter set in channel access for

transmitting the same data. At this time, the EDCA parameter set is a set of parameters
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used in the EDCA operation according to the priority of the data transmitted by the
wireless communication terminal. Specifically, the EDCA parameter set may include
parameters for CW. At this time, the parameter for CW may include at least one of CWmin
and CWmax. In addition, the EDCA parameter set may include a parameter value related
to a predetermined time at which the wireless communication terminal waits to start the
backoff procedure. At this time, the predetermined time may be the AIFS described above.
For convenience of description, a separate EDCA parameter set used by a wireless
communication terminal scheduled for UL MU transmission is referred to as an MU EDCA
parameter set.

As in the embodiment of FIG. 7, the wireless communication terminal to which the
MU EDCA parameter set is applied accesses the channel when the channel to be accessed
is idle for a longer AIFS period than the general AIFS period waiting for transmission of
the corresponding data. When the corresponding channel is idle during the AIFS
corresponding to the MU EDCA parameter set, the wireless communication terminal starts
a backoff procedure for the corresponding channel.

The base wireless communication terminal may transmit information on the MU
EDCA parameter set to the wireless communication terminals scheduled for UL MU
transmission. Specifically, the base wireless communication terminal may transmit an MU
EDCA parameter element including information on the MU EDCA parameter set to a
wireless communication terminal scheduled for UL MU transmission. At this time, the
base wireless communication terminal may transmit the MU EDCA parameter element
using the beacon frame. A concrete method of switching the EDCA parameter set will be

described in detail with reference to FIG. 7 to FIG. 11.
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FIG. 7 shows a method of applying an MU EDCA parameter set by a wireless
communication terminal according to an embodiment of the present invention.

The wireless communication terminal may determine whether to apply the MU
EDCA parameter set by each AC. Specifically, the wireless communication terminal may
determine whether to apply the MU EDCA parameter set by each AC based on UL MU
transmission. In a specific embodiment, the wireless communication terminal may apply
the MU EDCA parameter set to data transmission corresponding to the AC scheduled for
UL MU transmission. This is because if the MU EDCA parameter set is applied to an AC
that does not correspond to the UL MU transmission target, the channel access fairness
may be degraded.

In the embodiment of FIG. 7, the wireless communication terminal applies the MU
EDCA parameter set. At this time, the wireless communication terminal applies the MU
EDCA parameter set to some AC (e.g., BE and BK) indicated by the MU EDCA parameter
set. Therefore, in order for AC to transmit traffic corresponding to BE and BK, the wireless
communication terminal uses the MU EDCA parameter set to access the channel. At this
time, the probability that the wireless communication terminal may start transmission
within a predetermined time is lower than when a general EDCA parameter set is used.

When the wireless communication terminal determines whether to apply the MU
EDCA parameter set for each AC, the wireless communication terminal may guide the AC
to which the MU EDCA parameter set is applied to a specific AC to degrade the fairness
with other terminals. For example, the wireless communication terminal may induce only
the data of the AC having a relatively large backoff timer value to be scheduled for the UL
MU transmission. Therefore, the wireless communication terminal may determine whether

to apply the MU EDCA parameter set based on the current channel access wait state.
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Specifically, when the wireless communication terminal applies the MU EDCA parameter
set, the wireless communication terminal may be regulated to mandatorily apply the MU
EDCA parameter set to the primary AC with the shortest channel access wait time. At this
time, the channel access wait time may be determined based on the value of the remaining
backoff timer and the AIFS value. Specifically, the channel access wait time may be the
sum of the time corresponding to the backoff timer and the AIFS. When there are a
plurality of wireless communication terminals having a minimum channel access wait time,
the wireless communication terminal may restrict the EDCA parameter set application

condition to mandatorily apply the MU EDCA parameter set to a plurality of ACs.

FIG. 8 shows a method of aggregating multi-TID A-MPDUs by a wireless
communication terminal according to an embodiment of the present invention.

The wireless communication terminal may aggregate a plurality of MPDUs
corresponding to each of a plurality of TIDs and generate an Aggregate-MAC Protocol
Data Unit (A-MPDU). At this time, the A-MPDU may be referred to as a multi-TID A-
MPDU. At this time, when the wireless communication terminal intentionally inserts the
MPDU of the TID corresponding to the AC having the largest channel access wait time
into the multi-TID A-MPDU, the transmission fairness between the wireless
communication terminals may be lowered. Therefore, the wireless communication terminal
may be restricted to transmit the multi-TID A-MPDU including the MPDU of the TID
corresponding to the AC having the smallest channel access wait time. At this time, the
size of the MPDU of the TID corresponding to the AC having the smallest channel access
wait time included in the multi-TID A-MPDU may be larger than a predetermined size. In

addition, when the wireless communication terminal performs the UL MU transmission,

22

1446



Our Ref.: WILP-170086-US

the wireless communication terminal may be restricted to transmit the multi-TID A-MPDU,
including the TID indicated by the base wireless communication terminal.

The AC having the smallest channel access wait time in the wireless
communication terminal of FIG. 8 is VO. The wireless communication terminal generates
the multi-TID A-MDPU, including the MPDU of the TID TIDI corresponding to the VO.
The wireless communication terminal transmits the generated multi-TID A-MPDU to the
base wireless communication terminal. At this time, the wireless communication terminal
may transmit a buffer status report (BSR) through the QoS control field of the MPDU
included in the multi-TID A-MPDU. This will be described in more detail with reference to
FIG. 10. The wireless communication terminal may maintain channel access fairness with

other wireless communication terminals through these embodiments.

As described above, the base wireless communication terminal may transmit
information on the MU EDCA parameter set to the wireless communication terminal. This
will be described with reference to FIGS. 9 to 11.

FIG. 9 shows an operation in which a wireless communication terminal according
to an embodiment of the present invention receives information on an MU EDCA
parameter set from a base wireless communication terminal and applies the information on
an MU EDCA parameter set.

When the wireless communication terminal transmits the BSR, the wireless
communication terminal may apply the MU EDCA parameter set. Specifically, when the
wireless communication terminal transmits the BSR, the wireless communication terminal
may apply the MU EDCA parameter set to the AC related to the BSR transmission. The

AC related to the BSR transmission may be an AC with a buffer state reported through the
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BSR. In addition, when the wireless communication terminal transmits the BSR, the
wireless communication terminal may apply the MU EDCA parameter set to all ACs. This
is because the base wireless communication terminal may schedule UL MU transmission
based on the BSR transmitted by the wireless communication terminal. Specifically, the
wireless communication terminal may access the channel by applying the MU EDCA
parameter set from when the transmission of the BSR is completed, as in the embodiment
of FIG. 9(a). The wireless communication terminal may transmit the BSR to the base
wireless communication terminal using various methods. This will be described with
reference to FIG. 10.

FIG. 10 describes an operation in which a base wireless communication terminal
according to an embodiment of the present invention transmits a BSR through a QoS
Control field.

The wireless communication terminal may transmit the BSR using the QoS control
field of the MAC header. In addition, the format of the BA control field may be the same as
that of the embodiment of FIG. 10(a). Specifically, the wireless communication terminal
may transmit the BSR using the QoS control field of the MPDU while transmitting the
MPDU including the QoS data. In addition, the wireless communication terminal may
transmit the BSR using the QoS control field of the MPDU while transmitting the QoS null
MPDU that does not include data. Also, the wireless communication terminal may insert a
QoS Null MPDU into the A-MPDU regardless of the TID number limitation that the multi-
TID A-MPDU may include.

In the uplink single user (UL SU) transmission as in the embodiment of FIG. 10(b),
the wireless communication terminal may transmit the BSR using the QoS control field.

Further, in the UL MU transmission triggered by the trigger frame, the wireless
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communication terminal may transmit the BSR using the QoS control field. In addition, the
wireless communication terminal receives the A-MPDU from the base wireless
communication terminal, and the wireless communication terminal may transmit the BSR
using the QoS control field while transmitting the BA frame for the A-MPDU. In addition,
the wireless communication terminal may receive the BSRP, which is a trigger frame for
triggering the BSR transmission, and the wireless communication terminal may transmit
the BSR using the QoS control field of the QoS Null MPDU.

Again, FIG. 9 is described. In another specific embodiment, the wireless
communication terminal may apply the MU EDCA parameter set when receiving the
information on UL MU scheduling from the base wireless communication terminal. At this
time, the information on the UL MU scheduling may be information indicating that the UL
MU transmission is scheduled. In addition, the base wireless communication terminal may
transmit information on UL MU transmission scheduling to the wireless communication
terminal using at least one of a beacon frame and an action frame. The wireless
communication terminal may obtain information on UL MU transmission scheduling from
at least one of a beacon frame and an action frame. In this case, the Action frame may be
an Action no ACK frame not requiring an ACK frame for the Action frame. Specifically,
the wireless communication terminal receives information on the UL MU scheduling from
the base wireless communication terminal, and applies the MU EDCA parameter set to the
AC indicated by the UL MU scheduling information. In addition, the wireless
communication terminal may apply the MU EDCA parameter set to the AC having the
history of transmitting the BSR within a predetermined period from when receiving the
information on the UL MU scheduling. Information on the UL MU scheduling may be

included in the reserved bits of the HE operation element. Also, if the beacon frame
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includes an MU EDCA parameter set, the beacon frame implicitly indicates that the UL
MU transmission is scheduled. In addition, a field indicating the MU EDCA parameter set
may include a field indicating that the UL MU transmission is scheduled. In the
embodiment of FIG. 9(b), the wireless communication terminal receives a beacon frame.
The wireless communication terminal obtains information on UL MU scheduling from the
beacon frame. At this time, the wireless communication terminal applies the MU EDCA
parameter set to the AC for which the BSR is transmitted within a period from the
reference point to the time when the UL MU scheduling information is received.

In another specific embodiment, the base wireless communication terminal may
transmit specific UL MU transmission scheduling information in addition to whether UL

MU transmission is scheduled. This will be described with reference to FIG. 11.

FIG. 11 shows an operation in which a wireless communication terminal according
to another embodiment of the present invention receives information on an MU EDCA
parameter set from a base wireless communication terminal and applies the information on
an MU EDCA parameter set.

The base wireless communication terminal may transmit information for
identifying the wireless communication terminal for which the UL MU transmission is
scheduled. The wireless communication terminal may receive information for identifying
the wireless communication terminal scheduled for the UL MU transmission and apply the
MU EDCA parameter set based on the information for identifying the wireless
communication terminal for which the UL MU transmission is scheduled. Specifically, the
base wireless communication terminal may periodically transmit information for

identifying a wireless communication terminal scheduled for the UL MU transmission for
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a predetermined period. At this time, the base wireless communication terminal may
transmit information for identifying a wireless communication terminal scheduled for UL
MU transmission for a predetermined period using a beacon frame. Also, the base wireless
communication terminal may transmit information for identifying a wireless
communication terminal scheduled for UL MU transmission using the TIM element of the
beacon frame. In another specific embodiment, the base wireless communication terminal
may transmit information for identifying the wireless communication terminal scheduled
for the UL MU transmission using an element indicating information related to UL MU
scheduling. In addition, the base wireless communication terminal may transmit not only
the information for identifying the wireless communication terminal scheduled for the UL
MU transmission, but also the information for indicating the AC of the UL MU
transmission scheduled data. At this time, the information indicating the AC of the UL MU
transmission scheduled data may indicate all ACs in some cases. In addition, the base
wireless communication terminal may transmit not only the information for identifying the
wireless communication terminal scheduled for the UL MU transmission, but also
information indicating the time point at which the UL MU transmission is triggered. At this
time, the time point at which the UL MU transmission is triggered may indicate the time
point at which the trigger information is transmitted. Specifically, the trigger information
may include a trigger frame. In addition, the base wireless communication terminal may
transmit the backoff timer value of the backofl procedure for transmitting the trigger
information.

In the embodiment of FIG. 11, the first station STA1 transmits a BSR to an access
point AP. The access point AP receives the BSR and schedules the uplink transmission of

the first station STA1 based on the received BSR. The access point AP transmits

27

1451



Our Ref.: WILP-170086-US

information on the scheduled UL MU transmission using a beacon frame. At this time, the
information on the scheduled UL MU transmission may include information for identifying
the wireless communication terminal scheduled for the UL MU transmission. At this time,
the information on the scheduled UL MU transmission may be a bit map indicating
whether the Association ID (AID) or the wireless communication terminal corresponding
to the AID is scheduled for the UL MU transmission. The first station STA1 receives the
beacon frame from the access point AP and obtains information on the scheduled UL MU
transmission from the beacon frame. When the information on the scheduled UL MU
transmission indicates that the first station STA1 is scheduled for UL MU transmission, the

first station STA1 applies the MU EDCA parameter set.

FIG. 12 shows an operation in which a wireless communication terminal according
to another embodiment of the present invention obtains information on an MU EDCA
parameter set from a trigger frame and applies the information on an MU EDCA parameter
set.

The wireless communication terminal may apply the MU EDCA parameter set
based on whether the trigger information received by the wireless communication terminal
triggers the multi-user uplink transmission of the wireless communication terminal.
Specifically, based on whether the User Info field of the trigger frame received by the
wireless communication terminal indicates the wireless communication terminal, the
wireless communication terminal may apply the MU EDCA parameter set. In a specific
embodiment, the wireless communication terminal may apply the MU EDCA parameter set
when receiving the trigger frame. In this embodiment, in order for the wireless

communication terminal to apply the MU EDCA parameter, the base wireless
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communication terminal does not transmit any additional information. However, the base
wireless communication terminal attempts channel access for transmitting the trigger frame,
and the wireless communication terminal scheduled for UL MU transmission at this time
may also attempt channel access using the existing EDCA parameter set.

Therefore, the base wireless communication terminal may transmit information on
the wireless communication terminal triggered after transmitting trigger information using
trigger information. Specifically, the base wireless communication terminal may transmit
information on a wireless communication terminal to be triggered after a trigger frame is
transmitted using the User Info field of the trigger frame. In a specific embodiment, when
the field indicating the resource unit (RU) allocation information included in the User Info
field indicates a predetermined value, the User Info field may indicate that the wireless
communication terminal indicated by the corresponding User Info field is to be triggered
after the trigger frame is transmitted. At this time, when the RU assignment information
indicated by the User Info field is a predetermined value, the wireless communication
terminal may apply the MU EDCA parameter set indicated by the corresponding User Info
field. In another specific embodiment, if the value of the field indicating the RU allocation
information included in the User Info field is a predetermined value, the field indicating
the RU allocation information may indicate an AC to which the MU EDCA parameter set
is applied.

In these embodiments, the wireless communication terminal indicated by the User
Info field may ignore the remaining fields except the field indicating the RU allocation
information and the field indicating the wireless communication terminal indicated by the
User Info field in the User Info field. In addition, the size of the User Info field indicating

the information on the wireless communication terminal to be triggered after the
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transmission of the trigger frame may be smaller than the size of the general User Info field.
Specifically, the base wireless communication terminal may transmit the User Info field
while omitting at least one of the fields indicating the RU allocation information of the
User Info field and the fields other than the field indicating the wireless communication
terminal indicated by the User Info field. A User Info field indicating information on a
wireless communication terminal to be triggered after the transmission of the trigger frame
may indicate information on a plurality of wireless communication terminals to be
triggered after the transmission of the trigger frame. At this time, the User Info field may
include a group AID. In another specific embodiment, the User Info field may include a
broadcast AID.

In the embodiment of FIG. 12(a), the base wireless communication terminal
transmits a trigger frame to the wireless communication terminal. The wireless
communication terminal indicated by the trigger frame applies the MU EDCA parameter
set. At this time, the trigger frame may include information on the wireless communication
terminal to be triggered after the trigger frame is transmitted as described above.

Specifically, the format of the trigger frame may be the same as that shown in FIG. 12(b).

The base wireless communication terminal transmits a target wake time (TWT)
element to signal to the wireless communication terminal a time at which the wireless
communication terminal should wake up. Specifically, the base wireless communication
terminal may transmit a TWT element using a beacon frame. When the base wireless
communication terminal attempts channel access to transmit a trigger frame in a service
period indicated by a TWT element, a wireless communication terminal triggered by the

trigger frame may attempt channel access for uplink transmission. In this situation, the
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channel access attempt of the wireless communication terminal may lower the chance of
the channel access success of the base wireless communication terminal. Therefore, the
wireless communication terminal may apply the MU EDCA parameter set based on the
TWT element. This will be described in more detail with reference to FIG. 13.

FIG. 13 shows an operation in which a wireless communication terminal according
to another embodiment of the present invention obtains information on an MU EDCA
parameter set from a target wake time element and applies the information on an MU
EDCA parameter set.

The wireless communication terminal may apply the MU EDCA parameter set
based on the TWT element. Specifically, the wireless communication terminal may apply
the MU EDCA parameter set based on the service period indicated by the TWT element.
At this time, the service period represents a period that the wireless communication
terminal previously agrees to exchange frames with the base wireless communication
terminal. In a specific embodiment, the wireless communication terminal may apply the
MU EDCA parameter set from a time preceding by a predetermined time from the start
time point of the service period indicated by the TWT element. At this time, the
predetermined time may be signaled by the base wireless communication terminal.
Specifically, the predetermined time may be signaled by the base wireless communication
terminal through an element of the beacon frame. For example, the predetermined time
may be signaled by the base wireless communication terminal through the MU EDCA
parameter set element. Specifically, the predetermined time may be signaled by the base
wireless communication terminal through an element of the beacon frame.

In addition, the wireless communication terminal may terminate the MU EDCA

parameter set application based on the service period indicated by the TWT element.
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Specifically, the wireless communication terminal may be allowed to terminate the MU
EDCA parameter set application when a predetermined time elapses from the service
period indicated by the TWT element. In a specific embodiment, the wireless
communication terminal may terminate the MU EDCA parameter set application based on
the start time point of the service period indicated by the TWT element. For example, the
wireless communication terminal may be allowed to terminate the MU EDCA parameter
set application when a predetermined time elapses from the start time point of the service
period indicated by the TWT element. In another specific embodiment, the communication
terminal may terminate the MU EDCA parameter set application based on the end time
point of the service period indicated by the TWT element. For example, the wireless
communication terminal may terminate the MU EDCA parameter set application at the end
time point of the service period indicated by the TWT element.

In the embodiment of FIG. 13, the base wireless communication terminal signals a
service period for a TWT operation by transmitting a beacon frame including a TWT
element. The wireless communication terminal receiving the beacon frame determines the
MU EDCA parameter set start time point and the end time point based on the TWT
element. Specifically, the wireless communication terminal receiving the beacon frame
determines the MU EDCA parameter set application start time point based on the start time
point of the service period indicated by the TWT element. In addition, the wireless
communication terminal receiving the beacon frame determines the MU EDCA parameter
set application end time point based on the start time point of the service period indicated
by the TWT element. In another specific embodiment, the wireless communication
terminal receiving the beacon frame determines the MU EDCA parameter set application

end time point based on the end time point of the service period indicated by the TWT
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element.

The MU EDCA parameter is a channel access condition that is more
disadvantageous than a typical EDCA parameter set. Therefore, the wireless
communication terminal needs to terminate the MU EDCA parameter set application. The
wireless communication terminal switches the MU EDCA parameter set to the normal
EDCA parameter set when terminating the MU EDCA parameter application. This will be
described with reference to FIGS. 14 to 15.

FIG. 14 shows an operation in which a wireless communication terminal according
to an embodiment of the present invention terminates the MU EDCA parameter application.

If the MU EDCA parameter set application condition is not satisfied until a certain
time elapses from when the timer is set, the wireless communication terminal may set an
MU EDCA timer for terminating the MU EDCA parameter set application. Specifically,
the wireless communication terminal may set the MU EDCA timer when receiving the
trigger information. At this time, when the MU EDCA parameter set application condition
is not satisfied for a certain period after setting the MU EDCA timer, the wireless
communication terminal may be allowed to terminate the MU EDCA parameter set
application. Specifically, if the UL MU transmission of the wireless communication
terminal is not scheduled for a certain period from when the MU EDCA timer is set, the
wireless communication terminal may be allowed to terminate the MU EDCA parameter
set application.

In another embodiment, the wireless communication terminal may set an MU
EDCA timer upon receiving a response to the transmission of a trigger-based physical

layer protocol data unit (PPDU) of the wireless communication terminal. Specifically,
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when the wireless communication terminal receives the response to the trigger-based
PPDU transmission, the wireless communication terminal may set the MU EDCA timer.
This is because if the trigger-based PPDU transmission of the wireless communication
terminal fails, the base wireless communication terminal may again attempt the trigger
information transmission. In this embodiment, the wireless communication terminal may
prepare for a case in which the response to the trigger-based PPDU transmission is not
received. Specifically, when the wireless communication terminal does not receive a
response to the trigger-based PPDU transmission from the time when the trigger-based
PPDU is transmitted until the time point after the predetermined time, the wireless
communication terminal may set the MU EDCA parameter set timer. At this time, the
predetermined time may be aSIFSTime) + aRxPHY StartDelay + (2x aSlotTime).

In the embodiment of FIG. 14(a), the wireless communication terminal receives the
trigger frame TF from the base wireless communication terminal. The wireless
communication terminal transmits a trigger-based PPDU including an MPDU
corresponding to TID1 and TID3 to the base wireless communication terminal. The
wireless communication terminal receives the M-BA frame indicating the ACK for the
MPDU included in the trigger-based PPDU from the base wireless communication
terminal. In this operation, the wireless communication terminal may set the MU EDCA
timer optionl when receiving the trigger frame TF as described above. In addition, the
wireless communication terminal may set the MU EDCA timer option2 when receiving the
M-BA frame as described above.

In addition, when the wireless communication terminal reports as the BSR that the
buffer for the corresponding AC is empty with respect to one or more ACs to the base

wireless communication terminal, the wireless communication terminal receives an ACK
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for transmission of data of the corresponding AC, and terminates the MU EDCA parameter
set application. In the embodiment of FIG. 14(b), the wireless communication terminal
reports to the base wireless communication terminal that the buffer for TIDI1 is empty
while transmitting the trigger-based PPDU. Therefore, when the wireless communication
terminal receives the M-BA frame for the last transmission of the MPDU corresponding to
TID1, the wireless communication terminal converts the MU EDCA parameter set into a
general EDCA parameter set Legacy. In another embodiment, the wireless communication
terminal sets a first MU EDCA timer according to reception of the trigger information, and
sets the MU EDCA timer according to the reception of the response to the trigger-based
PPDU transmission. At this time, the period of the second timer may be shorter than the
period of the first MU timer. Specifically, the wireless communication terminal may set a
first MU EDCA timer when receiving the trigger information and set an MU EDCA timer
when receiving a response to the trigger-based PPDU transmission. In the embodiment of
FIG. 14(c), when the wireless communication terminal receives the trigger frame TF, it sets
the first MU EDCA timer optionl. Also, the wireless communication terminal sets a
second MU EDCA timer option2 that expires earlier than the expiration time set by the

first MU EDCA timer option when receiving the M-BA frame.

Further, the wireless communication terminal may set the MU EDCA timer
according to the MU EDCA parameter application condition. This will be described in
detail with reference to FIG. 15.

FIG. 15 shows an operation in which a wireless communication terminal according
to another embodiment of the present invention terminates the MU EDCA parameter

application.
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When the wireless communication terminal applies the MU EDCA parameter, the
wireless communication terminal may set the MU EDCA timer. Specifically, when the
wireless communication terminal transmits the BSR to the base wireless communication
terminal, the wireless communication terminal may apply the MU EDCA parameter set
and set the MU EDCA timer. At this time, when the trigger frame received by the wireless
communication terminal triggers the data transmission of the AC that transmits the BSR,
the wireless communication terminal may update the existing MU EDCA timer to the MU
EDCA timer that expires later than the expiration time of the existing MU EDCA timer. In
the embodiment of FIG. 15(a), the first station STA1 transmits a BSR to an access point AP.
At this time, the first station STA1 applies the MU EDCA parameter set and sets the MU
EDCA timer. The first station STAI receives a trigger frame that triggers the traffic
transmission for the AC that transmits the BSR from the access point AP. Accordingly, the
first station STA1 updates the previously set MU EDCA timer to the MU EDCA timer that
expires later than the expiration time of the previously set MU EDCA timer.

In addition, when the wireless communication terminal applies the MU EDCA
parameter set based on the UL MU transmission scheduling information included in the
beacon frame, the wireless communication terminal may terminate the MU EDCA
parameter set application based on the UL MU transmission scheduling information.
Specifically, when the beacon frame does not include information on the UL MU
transmission scheduling, the wireless communication terminal may be allowed to terminate
the MU EDCA parameter set application based on the beacon frame. Also, if the
information on the UL MU transmission scheduling included in the beacon frame indicates
that the wireless communication terminal is not scheduled for UL MU transmission, the

wireless communication terminal may be allowed to terminate the MU EDCA parameter
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set application based on the UL MU transmission scheduling information. In the
embodiment of FIG. 15(b), the first station STA1 receives a beacon frame from an access
point AP. The first station STAI obtains information on UL MU transmission scheduling
from the beacon frame. When the information on the UL MU transmission scheduling
obtained by the first station STAI indicates that the UL MU transmission of the wireless
communication terminal is scheduled, the first station STA1 applies the MU EDCA
parameter set. Thereafter, the first station STA1 receives the beacon frame again from the
access point AP. The first station STA1 obtains information on UL MU transmission
scheduling from the beacon frame. When the information on the UL MU transmission
scheduling obtained by the first station STA1 indicates that the UL MU transmission of the
wireless communication terminal is not scheduled, the first station STA1 switches from the

MU EDCA parameter set to the general EDCA parameter set.

FIG. 16 shows an operation in which a wireless communication terminal according
to another embodiment of the present invention applies an MU EDCA parameter.

As described above, when the wireless communication terminal applies the MU
EDCA parameter, the wireless communication terminal may set the MU EDCA timer. In
addition, as in the embodiment described with reference to FIG. 14, the wireless
communication terminal may set the MU EDCA timer upon receiving the response to the
trigger-based PPDU transmission. Therefore, the wireless communication terminal may
apply the MU EDCA parameter set upon receiving the response to the trigger-based PPDU
transmission. Specifically, when the wireless communication terminal receives the
response to the trigger-based PPDU transmission, the wireless communication terminal

may apply the MU EDCA parameter set. In a specific embodiment, the wireless
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communication terminal may apply the MU EDCA parameter set when the following three
conditions are satisfied. The first condition is that the wireless communication terminal
receives the trigger frame that triggers the transmission of the wireless communication
terminal from the base wireless communication terminal. Specifically, the wireless
communication terminal receive the trigger frame indicating the AID of the wireless
communication terminal. At this time, the trigger frame may be a basic trigger frame. In a
specific embodiment, the first condition may include the case where the User Info field of
the trigger frame indicates random access and the wireless communication terminal
transmits the trigger-based PPDU through a random access. The second condition is to
transmit the trigger-based PPDU including the QoS data frame to the base wireless
communication terminal according to the reception of the trigger frame. The third
condition is that the wireless communication terminal receives an immediate response to
the trigger based PPDU from the base wireless communication terminal. At this time, an
immediate response may indicate that the recipient transmits a response to the originator
within a predetermined time period during the same transmit opportunity (TXOP). When
these three conditions are satisfied, the wireless communication terminal may apply the
MU EDCA parameter set to the AC of the QoS data frame included in the trigger-based
PPDU transmitted by the wireless communication terminal. In addition, the wireless
communication terminal may apply the MU EDCA parameter set at the time point at which
the immediate response reception for the trigger-based PPDU from the base wireless
communication terminal is completed. For example, the wireless communication terminal
may apply the MU EDCA parameter set at the time point at which the M-BA frame
reception for the trigger-based PPDU from the base wireless communication terminal is

completed. Also, when the conditions described above are satisfied before the MU EDCA
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timer expires, the wireless communication terminal may update the MU EDCA timer with
a period corresponding to the MU EDCA parameter set. When the MU EDCA timer
expires, the wireless communication terminal terminates the MU EDCA parameter set
application.

In the embodiment of FIG. 16(a), the first station STA1 receives the trigger frame
TF from the base wireless communication terminal. At this time, the trigger frame TF
indicates the AID of the first station STA1. The first station STA1 transmits a trigger-based
PPDU HE TRIG PPDU including an MPDU corresponding to TID1 and TID3 to the base
wireless communication terminal. The first station STAI receives the M-BA frame in
response to the trigger-based PPDU HE TRIG PPDU from the base wireless
communication terminal. When the first station STA1 completes reception of the M-BA
frame, in relation to the first station STA1, the base wireless communication terminal
applies the MU EDCA parameter to an AC which the M-BA frame indicates as an ACK. At
this time, the first station STA1 sets the MU EDCA timer for an AC which the M-BA
frame indicates as an ACK.

Even if a PPDU including an immediate response to a trigger-based PPDU further
includes another frame, the wireless communication terminal may apply the MU EDCA
parameter set at the time point at which the immediate response reception for the trigger-
based PPDU from the base wireless communication terminal is completed. In an
embodiment of FIG. 16(b), the base wireless communication terminal transmits another
frame DL together while transmitting the M-BA frame for the trigger-based PPDU HE
TRIG PPDU to the first station STA1. When the first station STA1 completes the reception
of the PPDU including the M-BA frame and another frame DL, the first station STA1

applies the MU EDCA parameter to an AC which the M-BA frame indicates as an ACK. At
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this time, the first station STA1 sets the MU EDCA timer for AC in which the M-BA frame
indicates an ACK.

Also, when the downlink transmission and the uplink transmission are continuously
performed in the same TXOP, the wireless communication terminal may apply the MU
EDCA parameter set to the end time point of the corresponding TXOP. In an embodiment
of FIG. 16(c), the base wireless communication terminal transmits the M-BA frame for the
trigger-based PPDU HE TRIG PPDU transmitted by the first station STA1 and another
frame DL together as in the embodiment of FIG. 16(b). At this time, the first station STA1
performs uplink transmission to the base wireless communication terminal again. When the
first station SATI receives a response to the uplink transmission, in relation to the first
station STA1, the base wireless communication terminal applies the MU EDCA parameter
to an AC in which the M-BA frame indicates an ACK. At this time, the first station STAI
sets the MU EDCA timer for AC which the M-BA frame indicates as an ACK.

In another specific embodiment, under the condition that the wireless
communication terminal applies the MU EDCA parameter set, the trigger frame received
by the wireless communication terminal may include a trigger frame variant such as a BSR
poll frame. In addition, the wireless communication terminal may receive UL MU response
scheduling instead of the trigger frame. Specifically, when the wireless communication
terminal transmits the QoS data based on the trigger frame variant or the UL MU response

scheduling, the wireless communication terminal may apply the MU EDCA parameter set.

In the above-described embodiments, the wireless communication terminal may
determine the MU EDCA parameter set application time and the MU EDCA timer setting

time in consideration of the type of the responding requested by the MPDU included in the
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trigger-based PPDU. This will be described with reference to FIGS. 17 to 18.

FIG. 17 shows an A-MPDU generated by a wireless communication terminal
according to an embodiment of the present invention and a type of responding for a
corresponding A-MPDU.

The wireless communication terminal may aggregate one or more MPDUs of a
QoS data frame, an action frame, and a control frame into one PSDU and transmit it to the
A-MPDU. The A-MPDU including the QoS data frame may be classified into the context
of Data Enabled Immediate Response (DEIR) or Data Enabled No Immediate Response
(DENIR) depending on whether QoS data requests an Ack. The wireless communication
terminal receiving the A-MPDU may determine whether the QoS data requests an Ack
according to the value of the ACK Policy subfield of the QoS Control field of the MAC
header. At this time, the value of the ACK Policy subfield is indicated for each TID. In
addition, the wireless communication terminal may divide a service class of TID into
QoSACK and QoSNoACK. The wireless communication terminal transmitting the A-
MPDU does not provide the BA agreement for the TID corresponding to the QoSNoACK
service class. In addition, the wireless communication terminal transmitting the A-MPDU
sets the value of the ACK Policy subfield of the TID corresponding to the QoSNoACK
service class to No ACK.

When the wireless communication terminal aggregates a plurality of MPDUs
corresponding to one TID and transmits the A-MPDU, the immediate response context of
the corresponding A-MPDU is determined according to whether the A-MPDU includes the
MPDU of the TID requesting the ACK. Specifically, when the A-MPDU including only a
plurality of MPDUs corresponding to one TID includes the MPDU of the TID requesting

the ACK, the immediate response context of the corresponding A-MPDU is DEIR. In
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addition, when the A-MPDU including only a plurality of MPDUs corresponding to one
TID includes the MPDU of the TID not requesting the ACK, the immediate response
context of the corresponding A-MPDU is DENIR.

As described above, the wireless communication terminal may aggregate a plurality
of MPDUs corresponding to a plurality of TIDs to generate a multi-TID A-MPDU. The
immediate response context of the multi-TID A-MPDU may be classified as follows. If the
multi-TID A-MPDU includes one or more TIDs requesting an ACK, the immediate
response context of the corresponding multi-TID A-MPDU is DEIR. Also, if the multi-TID
A-MPDU includes only a TID that does not request an ACK or a frame that does not have
a TID, the immediate response context of the corresponding multi-TID A-MPDU is
DENIR. In the embodiment of FIG. 17(a), the A-MPDU includes an MPDU with a TID of
1, an MPDU with a TIDR of 2, an MPDU with a TID of 3, and an action frame. An MPDU
with a TID of 3 does not request an Ack, but each of an MPDU with a TID of 1, an MPDU
with a TID of 2, and an action frame requests an immediate response. Therefore, the
immediate response context of the A-MPDU is DEIR. In the embodiment of FIG. 17(b),
the A-MPDU includes an MPDU with a TID of 1, an MPDU with a TIDR of 2, an MPDU
with a TID of 3, and an action No Ack frame. Each of an MPDU with a TID of 1, an
MPDU with a TID of 2, and an action frame requests an immediate response. All of an
MPDU with a TID of 1, an MPDU with a TID of 2, an MPDU with a TID of 3, and an
action No ACK frame do not request an immediate response. Therefore, the immediate
response context of the A-MPDU is DENIR.

In the embodiments described with reference to FIG. 16, the wireless
communication terminal applies the MU EDCA parameter and sets the MU EDCA timer,

based on the immediate response to the MPDU included in the trigger-based PPDU. As
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described with reference to FIG. 17, the QoS data frame included in the trigger-based
PPDU may not request an Ack. When the QoS data frame included in the trigger-based
PPDU does not request Ack, the MU EDCA parameter set application operation and the
MU EDCA timer setting operation of the wireless communication terminal will be
described with reference to FIG. 18.

FIG. 18 shows an operation in which a wireless communication terminal according
to another embodiment of the present invention applies an MU EDCA parameter.

When the QoS data frame included in the trigger-based PPDU transmitted by the
wireless communication terminal does not request an ACK, the wireless communication
terminal may apply the MU EDCA parameter set at the time point at which transmission of
the trigger-based PPDU ends. In addition, if the QoS data frame included in the trigger-
based PPDU transmitted by the wireless communication terminal does not request an ACK,
the wireless communication terminal may set the MU EDCA timer at the time point at
which transmission of the trigger-based PPDU ends. As in the embodiment described with
reference to FIG. 16, even if the wireless communication terminal receives a trigger frame
variant or transmits a trigger-based PPDU based on UL MU response scheduling, the
wireless communication terminal may apply the MU EDCA parameter set at the time point
at which transmission of the trigger-based PPDU ends. At this time, the wireless
communication terminal may set the MU EDCA timer at the time point at which
transmission of the trigger-based PPDU ends. In another specific embodiment, when the
immediate response context of the A-MPDU included in the trigger-based PPDU
transmitted by the wireless communication terminal is DENIR, the wireless
communication terminal may apply the MU EDCA parameter set at the time point at which

transmission of the trigger-based PPDU ends. In addition, when the immediate response
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context of the A-MPDU included in the trigger-based PPDU transmitted by the wireless
communication terminal is DENIR, the wireless communication terminal may set the MU
EDCA timer at the time point at which transmission of the trigger-based PPDU ends. In the
embodiment of FIG. 18(a), the wireless communication terminal receives the trigger frame
TF from the base wireless communication terminal. Upon receiving the trigger frame, the
wireless communication terminal transmits a trigger-based PPDU HE TRIG PPDU
including an A-MPDU whose immediate response context is DENIR to the base wireless
communication terminal. The wireless communication terminal applies the MU EDCA
parameter set at the time point at which transmission of the trigger-based PPDU HE TRIG
PPDU ends and starts the MU EDCA timer.

In another specific embodiment, when the QoS data frame included in the trigger-
based PPDU transmitted by the wireless communication terminal does not request an ACK,
the wireless communication terminal may apply the MU EDCA parameter set when a
predetermined time elapses after the time point at which transmission of the trigger-based
PPDU ends. In addition, when the QoS data frame included in the trigger-based PPDU
transmitted by the wireless communication terminal does not request an ACK, the wireless
communication terminal may set the MU EDCA timer when a predetermined time elapses
after the time point at which transmission of the trigger-based PPDU ends. In another
specific embodiment, when the immediate response context of the A-MPDU included in
the trigger-based PPDU transmitted by the wireless communication terminal is DENIR, the
wireless communication terminal may apply the MU EDCA parameter set when a
predetermined time elapses after the time point at which transmission of the trigger-based
PPDU ends. In addition, if the immediate response context of the A-MPDU included in the

trigger-based PPDU transmitted by the wireless communication terminal is DENIR, the
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wireless communication terminal may set the MU EDCA timer when a predetermined time
elapses after the time point at which transmission of the trigger-based PPDU ends. At this
point, the predetermined time may be a short inter frame space (SIES). In another specific
embodiment, the predetermined time may be a time that is the sum of a predetermined
representative ACK transmission time and an SIFS. In the embodiment of FIG. 18(b), the
wireless communication terminal receives the trigger frame TF from the base wireless
communication terminal. Upon receiving the trigger frame, the wireless communication
terminal transmits a trigger-based PPDU HE TRIG PPDU including an A-MPDU whose
immediate response context is DENIR to the base wireless communication terminal. The
wireless communication terminal applies the MU EDCA parameter set when a
predetermined time elapses after the time point at which transmission of the trigger-based
PPDU HE TRIG PPDU ends and starts the MU EDCA timer. At this point, the
predetermined time may be an SIFS. In another specific embodiment, the predetermined
time may be a time that is the sum of the SIFS and the predetermined representative ACK
transmission time Ack time.

In another specific embodiment, if the QoS data frame included in the trigger-
based PPDU transmitted by the wireless communication terminal does not request an ACK,
the wireless communication terminal may apply the MU EDCA parameter set based on an
immediate response to the trigger-based PPDU transmission of another wireless
communication terminal that transmits the trigger-based PPDU simultaneously with the
wireless communication terminal. In another specific embodiment, when the immediate
response context of the A-MPDU included in the trigger-based PPDU transmitted by the
wireless communication terminal is DENIR, the wireless communication terminal may

apply the MU EDCA parameter set based on an immediate response to the trigger-based
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PPDU transmission of another wireless communication terminal that transmits the trigger-
based PPDU simultaneously with the wireless communication terminal. In these
embodiments, when the wireless communication terminal receives an immediate response
to the trigger-based PPDU transmission of another wireless communication terminal that
transmits the trigger-based PPDU simultaneously with the wireless communication
terminal, the wireless communication terminal may apply the MU EDCA parameter seL.
When the wireless communication terminal does not receive an immediate response to the
trigger-based PPDU transmission of another wireless communication terminal that
transmits the trigger-based PPDU simultaneously with the wireless communication
terminal, the wireless communication terminal may apply the MU EDCA parameter set
when a predetermined period elapses from when transmitting the trigger-based PPDU
transmitted by the wireless communication terminal. The time when the predetermined
period elapses after transmitting the trigger-based PPDU transmitted by the wireless
communication terminal may be the time when it elapses by aSIFSTime + aSlotTime +
aRxPHY Start-Delay from the time point after PHY-TXEND.confirm primitive.

In addition, if the QoS data frame included in the trigger-based PPDU transmitted
by the wireless communication terminal does not request an ACK, the wireless
communication terminal may set an MU EDCA timer based on an immediate response to
the trigger-based PPDU transmission of another wireless communication terminal that
transmits the trigger-based PPDU simultaneously with the wireless communication
terminal. In another specific embodiment, when the immediate response context of the A-
MPDU included in the trigger-based PPDU transmitted by the wireless communication
terminal is DENIR, the wireless communication terminal may set an MU EDCA timer

based on an immediate response to the trigger-based PPDU transmission of another
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wireless communication terminal that transmits the trigger-based PPDU simultaneously
with the wireless communication terminal. In these embodiments, when the wireless
communication terminal receives an immediate response to the trigger-based PPDU
transmission of another wireless communication terminal that transmits the trigger-based
PPDU simultaneously with the wireless communication terminal, the wireless
communication terminal may set the MU EDCA timer. When the wireless communication
terminal does not receive an immediate response to the trigger-based PPDU transmission
of another wireless communication terminal that transmits the trigger-based PPDU
simultaneously with the wireless communication terminal, the wireless communication
terminal may set the MU EDCA timer when a predetermined period elapses from when
transmitting the trigger-based PPDU transmitted by the wireless communication terminal.
The time when the predetermined period elapses after transmitting the trigger-based PPDU
transmitted by the wireless communication terminal may be the time when it elapses by
aSIFSTime + aSlotTime + aRxPHYStart-Delay from the time point after PHY-
TXEND.confirm primitive.

In the embodiment of FIG. 18(c), the wireless communication terminal receives a
trigger frame TF and transmits a trigger-based PPDU HE TRIG PPDU including an A-
MPDU whose immediate response context is DENIR to the base wireless communication
terminal. When the wireless communication terminal transmits a trigger-based PPDU HE
TRIG PPDU, the wireless communication terminal simultaneously detects the M-BA
frame transmission for the trigger-based PPDU of another wireless communication
terminal that transmits the trigger-based PPDU. The wireless communication terminal
applies the MU EDCA parameter set at the time point at which reception of the M-BA

frame for the trigger-based PPDU of another wireless communication terminal ends, and
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starts the MU EDCA timer. When the wireless communication terminal does not receive
the M-BA frame for the trigger-based PPDU of another wireless communication terminal
as in the embodiment of FIG. 18(d), the wireless communication terminal applies the MU
EDCA parameter set at the time point at which it elapses by aSIFSTime + aSlotTime +
aRxPHY Start-Delay from when transmitting the trigger-based PPDU HE TRIG PPDU,
and starts the MU EDCA timer.

In these embodiments, the wireless communication terminal may apply the MU
EDCA parameter set to the AC corresponding to the QoS data frame transmitted through
the trigger-based PPDU as in the embodiment described with reference to FIG. 16.

[n another specific embodiment, when a wireless communication terminal transmits
a trigger-based PPDU, the wireless communication terminal may be restricted not to
transmit a QoS data frame that does not request an ACK. Specifically, when the wireless
communication terminal transmits the trigger-based PPDU, the wireless communication
terminal may be restricted not to transmit the QoS data frame with the Ack policy subfield

set to No Ack.

The operation of the wireless communication terminal to apply a separate MU
EDCA parameter set will be described with reference to FIGS. 19 to 21.

FIG. 19 shows an operation in which a wireless communication terminal according
to an embodiment of the present invention applies an MU EDCA parameter set.

As described above, the EDCA parameter set may include a backoff timer and a
parameter related to CW. When the wireless communication terminal switches the
currently used first EDCA parameter set to the second EDCA parameter set, the wireless

communication terminal may change the value of the backofl timer currently used in the
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backoff procedure based on the second EDCA parameter set. At this time, the first EDCA
parameter set may be a general EDCA parameter set, and the second EDCA parameter set
may be an MU EDCA parameter set. Also, the first EDCA parameter set may be an MU
EDCA parameter set and the second EDCA parameter set may be a general EDCA
parameter set. This is because if the wireless communication terminal does not change the
value of the backoff timer when switching the EDCA parameter set, the effect of changing
the channel access priority caused by the switching of the EDCA parameter set may not be
immediately applied.

In a specific embodiment, the wireless communication terminal may multiply the
backoff timer currently used in the backoff procedure with a value determined based on the
second EDCA parameter set. At this time, the value determined based on the second EDCA
parameter set may be a value determined based on the CW parameter value of the second
EDCA parameter set. Specifically, a value determined based on the second parameter set
may be a value obtained by dividing the CWmin of the second EDCA parameter set by the
CWmin of the first EDCA parameter set. In another specific embodiment, the value
determined based on the second EDCA parameter set may be a value obtained by dividing
the CWmax of the second EDCA parameter set by the CWmax of the first EDCA
parameter set. In another specific embodiment, when the value of the backoff timer
currently used by the wireless communication terminal in the backofl procedure is smaller
than the CWmin of the second EDCA parameter set, the wireless communication terminal
may set the value of the backoff timer to the CWmin of the second EDCA parameter set. In
addition, when the value of the backoff timer currently used by the wireless
communication terminal in the backoff procedure is greater than the CWmax of the second

EDCA parameter set, the wireless communication terminal may set the value of the
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backoff timer to the CWmax of the second EDCA parameter set.

When the wireless communication terminal switches the currently used first EDCA
parameter set to the second EDCA parameter set, the wireless communication terminal
may change the parameter value for CW currently used in the backoff procedure based on
the second EDCA parameter set. At this time, the parameter for CW may include CWmin
and CWmax. Also, the EDCA parameter set may include a short retry limit and a long retry
limit, which are parameters for adjusting the CW value according to the number of channel
retransmission attempts. Also, the first EDCA parameter set may be a general EDCA
parameter set and the second EDCA parameter set may be an MU EDCA parameter set.
Also, the first EDCA parameter set may be an MU EDCA parameter set and the second
EDCA parameter set may be a general EDCA parameter set. The wireless communication
terminal may increase the value of CW in the backoff procedure. At this time, the value of
CW is limited to the value of CWmax, and the wireless communication terminal may reset
the value of CW to CWmin according to the retry limit value. This is because the
restriction may not be applied when the wireless communication terminal switches the
EDCA parameter set.

Specifically, when the CW value currently used by the wireless communication
terminal in the backoff procedure is smaller than the CWmin of the second EDCA
parameter set, the wireless communication terminal may set the CW value to CWmin of
the second EDCA parameter set. In addition, when the CW value currently used by the
wireless communication terminal in the backofl procedure is greater than the CWmax of
the second EDCA parameter set, the wireless communication terminal may set the CW
value to the CWmax of the second EDCA parameter set. In addition, if the QoS short retry

counter (QSRC) is greater than the short retry limit or the QoS long retry counter (QLRC)
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is greater than the short retry limit, the wireless communication terminal may set the CW
value to the CWmin of the second EDCA parameter set.

In the embodiment of FIG. 19, the wireless communication terminal switches the
legacy EDCA parameter set for the AC BE to the MU EDCA parameter set. At this time,
the wireless communication terminal sets the backoff timer value BOmu| BE] to the product
of a value aAC] obtained based on the MU EDCA parameter set and the value of the
backoff timer BO[BE] in the current backoff procedure. Also, the wireless communication
terminal sets the CW value CWmu|[BE] to a larger value of the CW value CW|[BE] in the
current backoff procedure and CWmin CWmin[BE] in the MU EDCA parameter set. When
the wireless communication terminal converts the MU EDCA parameter set into a general
EDCA parameter set, the wireless communication terminal sets the CW value CW[BE] to a
smaller value of CW CWmu[BE] value in the current backoff procedure and CWmax
CWmax|BE] of the Legacy EDCA parameter set.

The specific operation of the wireless communication terminal to set the CW will

be further described with reference to FIG. 20 and following drawings.

FIG. 20 shows an operation of changing a CW value while a wireless
communication terminal according to an embodiment of the present invention changes an
EDCA parameter set.

The wireless communication terminal changes the CW value in the following three
situations during the backoff procedure.

1) When the transmission of the initial PPDU of the TXOP fails and the AC of the
MPDU is the primary AC

2) When two or more EDCAFs contend in the same wireless communication
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terminal and the transmission attempt of the wireless communication terminal collides with
another EDCAF having a higher priority in the wireless communication terminal

3) PHY-TXBUSY.indication (BUSY) primitive is responded with respect to
PHYTXSTART.request primitive and when a transmission attempt of a wireless
communication terminal coordinated by a multiple MAC-station management entity (MM-
SME) collides with a transmission attempt of another wireless communication terminal
coordinated by the same MM-SME

At this time, the wireless communication terminal changes the CW value according
to the following rule.

a) When QSRC QSRC[AC] corresponding to the AC reaches the short retry limit
dotl1ShortRetryLimit) or QLRC QLRC[AC] corresponding to the AC reaches the long
retry limit dotllLongRetryLimit, the wireless communication terminal resets the CW
value CW[AC] corresponding to the AC to the CWmin value CWmin [AC].

b) When the value of dotl1RobustAV Streaminglmplemented is true, and the QoS
short drop retry count QSDRC[AC] corresponding to the AC reaches
dotl1ShortDEIRetryLimit, or the QoS long drop retry count QLDRC[AC] for AC reaches
dotl1LongDEIRetryLimit, the wireless communication terminal resets the CW value
CWI|AC] corresponding to the AC to the CWmin value CWmin[AC].

¢) Otherwise

c-1) When the CW value CW[AC] corresponding to the AC is smaller than the
CWmax value CWmax[AC] corresponding to the AC, the wireless communication
terminal sets the CW value CW[AC] corresponding to the AC to (CW[AC] + 1)x2- 1.

¢-2) When the CW value CW[AC] corresponding to the AC is equal to the CWmax

value CWmax[AC] corresponding to the AC, the wireless communication terminal does
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not change the CW value CW|AC] corresponding to the AC.

The situations of 1), 2) and 3) are all cases where the wireless communication
terminal retries transmission due to transmission failure, internal contention failure, and the
like. Also, in a) and b), the wireless communication terminal resets the CW value due to
exceeding the number of retries. In ¢), the wireless communication terminal changes the
CW value to retry the transmission. In a), b), and c), the wireless communication terminal
operates without considering the case where the EDCA parameter set is changed. For
example, the CW value corresponding to the AC is equal to CWmin, and the wireless
communication terminal may apply the EDCA parameter set having the CWmin larger
than the previous EDCA parameter set. At this time, the wireless communication terminal
uses a CW value smaller than the CWmin of the new EDCA parameter set. Also, the CW
value corresponding to the AC is equal to CWmax, and the wireless communication
terminal may apply the EDCA parameter set having CWmax smaller than the previous
EDCA parameter set. At this time, the wireless communication terminal uses a CW value
greater than the CWmax of the new EDCA parameter set. At this time, since this does not
correspond to the conditions c-1) and c-2) described above, the wireless communication
terminal may not change the CW value within the range of CWmin and CWmax. Therefore,

the operation of the wireless communication terminal in ¢) may be changed as follows.

c-1) In case of a legacy wireless communication terminal (e.g., non-HE STA)
c-1-1) When the CW value CW[AC] corresponding to the AC is smaller than the
CWmax value CWmax[AC] corresponding to the AC, the wireless communication

terminal sets the CW value CW[AC] corresponding to the AC to (CW[AC] + 1)x2 - 1.

53

1477



Our Ref.: WILP-170086-US

¢-2-2) When the CW value CW[AC] corresponding to the AC is equal to the
CWmax value CWmax|[AC] corresponding to the AC, the wireless communication
terminal does not change the CW value CW[AC)] corresponding to the AC.

c-2) In case of a non-legacy wireless communication terminal (e.g., HE STA)

¢-2-1) When the CW value CW[AC] corresponding to the AC is smaller than the
CWmin value CWmin[AC], the wireless communication terminal sets the CW value
CWIAC] corresponding to the AC to the CWmin value CWmin[AC].

c-2-2) When the CW value CW [AC] corresponding to the AC is smaller than the
CWmax value CWmax|[AC] corresponding to the AC, the wireless communication
terminal sets the CW value CW[AC] corresponding to the AC to (CW[AC] + 1)x2- 1.

c-2-3) When the CW value CW[AC] corresponding to the AC is equal to the
CWmax value CWmax[AC] corresponding to the AC, the wireless communication
terminal does not change the CW value CW[AC] corresponding to the AC.

c-2-4) When the CW value CW[AC] corresponding to the AC is greater than the
CWmax value CWmax[AC], the wireless communication terminal sets the CW value

CWI[AC] corresponding to the AC to the CWmax value CWmax[AC].

In another embodiment, the wireless communication terminal may operate as
follows in the above-mentioned c).

¢-1) In case of a legacy wireless communication terminal (e.g., non-HE STA)

c-1-1) When the CW value CW [AC] corresponding to the AC is smaller than the
CWmax value CWmax|AC] corresponding to the AC, the wireless communication
terminal sets the CW value CW[AC] corresponding to the AC to (CW[AC] +1)x2- 1.

c-2-2) When the CW value CW[AC] corresponding to the AC is equal to the

o4

1478



Our Ref.: WILP-170086-US

CWmax value CWmax|[AC] corresponding to the AC, the wireless communication
terminal does not change the CW value CW[AC)] corresponding to the AC.

c-2) In case of a non-legacy wireless communication terminal (e.g., HE STA)

c-2-1) When the CW value CW[AC] corresponding to the AC is smaller than the
CWmax value CWmax|[AC] corresponding to the AC, the wireless communication
terminal sets the CW value CW[AC] corresponding to the AC to a larger value of (CW[AC]
+ 1) x 2 - 1 and the CWmin value CWmin[AC].

[00164] c-2-2) When the CW value CW|AC] corresponding to the AC is equal to
or greater than the CWmax value CWmax|AC] corresponding to the AC, the wireless
communication terminal sets the CW value CW[AC] corresponding to the AC to the

CWmax value CWmax[AC].

In another embodiment, the wireless communication terminal may operate as
follows in the above-mentioned c).

¢-1) In case of a legacy wireless communication terminal (e.g., non-HE STA)

c-1-1) When the CW value CW[AC] corresponding to the AC is smaller than the
CWmax value CWmax[AC] corresponding to the AC, the wireless communication
terminal sets the CW value CW|[AC] corresponding to the AC to (CWJAC] +1)x2- 1.

c-2-2) When the CW value CW[AC] corresponding to the AC is equal to the
CWmax value CWmax[AC] corresponding to the AC, the wireless communication
terminal does not change the CW value CW[AC] corresponding to the AC.

¢-2) In case of a non-legacy wireless communication terminal (HE STA)

c-2-1) When the CW value CW[AC] corresponding to the AC is smaller than the

CWmax value CWmax[AC] corresponding to the AC, the wireless communication
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terminal sets the CW value CW[AC] corresponding to the AC to a larger value of CW[AC]
+ 1) x 2- 1 and the CWmin value CWmin[AC].

c-2-2) If the CW value CW[AC] corresponding to the AC is equal to the CWmax
value CWmax|AC] corresponding to the AC, the wireless communication terminal does
not change the CW value CW[AC] corresponding to the AC.

¢c-2-3) If the CW value CW[AC] corresponding to the AC is greater than the
CWmax value CWmax[AC] corresponding to the AC, the wireless communication
terminal sets the CW value CW[AC] corresponding to the AC to the CWmax value

CWmax [AC].

FIG. 21 shows an operation of changing a CW value while a wireless
communication terminal according to an embodiment of the present invention changes an
EDCA parameter set.

In the embodiment described with reference to FIG. 20, only the operation of the
non-legacy wireless communication terminal HE STA is considered. However, a similar
problem may occur in a legacy wireless communication terminal non-HE STA to which an
MU EDCA parameter set is applied. This is because the legacy wireless communication
terminal (e.g., non-HE STA) may change some of the values of the EDCA parameter set.
Therefore, the wireless communication terminal may operate as follows in the above-
mentioned c).

¢) Otherwise

¢-1-3) When the CW value CW[AC] corresponding to the AC is smaller than the
CWmin value CWmin[AC] corresponding to the AC, the wireless communication terminal

sets the CW value CW[AC] corresponding to the AC to the CWmin value CWmin [AC].
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c-2) When the CW value CW[AC] corresponding to the AC is larger than the
CWmin value CWmin[AC] corresponding to AC and equal to or smaller than the CWmax
value CWmax|AC], the wireless communication terminal sets the CW value CW[AC]
corresponding to AC to (CW[AC]+ 1) x2- 1.

c-3) When the CW value CW[AC] corresponding to the AC is greater than the
CWmax value CWmax[AC] corresponding to the AC, the wireless communication
terminal sets the CW value CW[AC] corresponding to the AC to the CWmax value

CWmax [AC].

In another embodiment, the wireless communication terminal may operate as
follows in the above-mentioned c¢).

¢) Otherwise

c-1-3) When the CW value CW[AC] corresponding to the AC is smaller than the
CWmin value CWmin[AC] corresponding to the AC, the wireless communication terminal
sets the CW value CW[AC] corresponding to the AC to the CWmin value CWmin [AC].

¢-2) When the CW value CW[AC] corresponding to the AC is larger than the
CWmin value CWmin[AC] corresponding to AC and smaller than the CWmax value
CWmax|AC], the wireless communication terminal sets the CW value CW[AC]
corresponding to AC to (CW[AC]+1)x2- 1.

¢-3) When the CW value CW[AC] corresponding to the AC is equal to the CWmax
value CWmax[AC] corresponding to the AC, the wireless communication terminal does
not change the CW value CW|AC] corresponding to the AC.

c-4) When the CW value CW[AC] corresponding to the AC is greater than the

CWmax value CWmax[AC] corresponding to the AC, the wireless communication
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terminal sets the CW value CW[AC] corresponding to the AC to the CWmax value

CWmax |AC].

In another embodiment, the wireless communication terminal may operate as
follows in the above-mentioned c).

c¢) Otherwise

c-1) When the CW value (CW [AC]) corresponding to the AC is smaller than the
CWmax value (CWmax[AC]), the wireless communication terminal sets the CW value
(CW[AC]) corresponding to the AC to (CW[AC]+ 1) x2- 1.

c-2) When the CW value (CW[AC]) corresponding to the AC is equal to or greater
than the CWmax value (CWmax[AC]) corresponding to the AC, the wireless
communication terminal sets the CW value (CW[AC]) corresponding to the AC to the

CWmax value (CWmax [AC]).

As described above, the base wireless communication terminal may signal
information on the MU EDCA parameter set. The specific format of the information on the
MU EDCA parameter set will be described with reference to FIG. 22 to FIG. 23.

FIG. 22 shows a specific format of an MU EDCA parameter set element according
to an embodiment of the present invention.

The MU EDCA parameter set element according to an embodiment of the present
invention includes an Element ID field and an Element ID extension field for identifying
the MU EDCA parameter set element. In addition, the MU EDCA parameter set element
includes an MU EDCA QoS Info field. The MU EDCA QoS Info field may include an MU

EDCA Parameter Set Update Count field whose value is changed whenever the MU EDCA
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parameter set is changed. Specifically, when the base wireless communication terminal
changes the MU EDCA parameter set, the base wireless communication terminal may
increment the value of the MU EDCA Parameter Set Update Count field by one. The
wireless communication terminal receiving the MU EDCA parameter set element may
determine whether to change the MU EDCA parameter set based on the MU EDCA
Parameter Set Update Count field value. Other fields in the MU QoS Info field other than
the MU EDCA Parameter Set Update Count field may have the same format as the EDCA
QoS Info field.

In addition, the MU EDCA parameter set element may include information on the
MU EDCA timer. Specifically, the MU EDCA parameter set element may include
information indicating the expiration time of the MU EDCA timer.

In addition, the MU EDCA parameter set element includes a plurality of MU AC
Parameter Record fields indicating information corresponding to each AC. Specifically, the
MU EDCA parameter set element includes an MU AC_BE Parameter Record field, an MU
AC_BK Parameter Record field, an MU AC_VI Parameter Record field, and an MU
AC_VO Parameter Record field. The MU AC Parameter Record field may include an
ACI/AIFSN field and an ECWmin/ECWmax field. The wireless communication terminal
receiving the MU EDCA parameter set element applies the MU EDCA parameter set
information corresponding to each AC based on the MU AC Parameter Record field.
Specifically, the wireless communication terminal receiving the MU EDCA parameter set
element sets a management information base (MIB) attribute based on the MU AC
Parameter Record field.

FIG. 23 shows a specific format of an MU EDCA parameter set element according

to another embodiment of the present invention.
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Even if the base wireless communication terminal does not transmit the MU EDCA
parameter set element in the beacon frame, the base wireless communication terminal may
transmit the MU QoS Info field using the beacon frame. Specifically, the base wireless
communication terminal may transmit the MU QoS Info field through an element other
than the MU EDCA parameter set element. In a specific embodiment, the base wireless
communication terminal may transmit the MU QoS Info field through a QoS-related
element other than the MU EDCA parameter set element.

In another specific embodiment, the base wireless communication terminal may
transmit an MU EDCA parameter set element that does not include an MU QoS Info field.
At this time, the specific format of the MU EDCA parameter set element may be as shown
in FIG. 23. The wireless communication terminal receiving the QoS Info field may
determine whether the wireless communication terminal may not apply the changed EDCA
parameter set based on the EDCA Parameter Set Update Count field. When it is determined
that the wireless communication terminal does not apply the changed EDCA parameter set
and the beacon frame does not include the EDCA parameter set element, the wireless
communication terminal may request the transmission of the EDCA parameter set element
by transmitting the probe request frame to the base wireless communication terminal.
When the base wireless communication terminal is not allowed to transmit the MU QoS
Info field together with other elements other than the MU EDCA parameter set element,
the MU QoS Info field may not perform the same role as the QoS Info field described
above and the need to transmit the MU QoS Info field is also eliminated. Thus, when it is
not allowed to transmit the MU QoS Info field together with other elements other than the
MU EDCA parameter set element, the base wireless communication terminal may transmit

an MU EDCA parameter set element that does not include the MU QoS Info field.
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The wireless communication terminal performs an internal contention procedure
for data corresponding to each of a plurality of ACs using an internal EDCA queue.
Specifically, the wireless communication terminal may operate a plurality of EDCA queues
classified according to the access category of data stored in the queue. In addition, the
wireless communication terminal may perform a backoff procedure for accessing a channel
based on a time corresponding to a backoff timer in each of a plurality of EDCA queues. At
this time, a method of using the EDCA queue by the wireless communication terminal will
be described in detail with reference to FIG. 24 to FIG. 27.

FIG. 24 shows an EDCA operation after UL MU transmission of a wireless
communication terminal according to an embodiment of the present invention.

The wireless communication terminal may operate as follows at the boundary of
each slot in the backoff procedure.

1) When the backoff timer is not 0, the wireless communication terminal
decrements the value of the backoff timer by one.

2) When data is present in the EDCA queue, and the backoff timer is 0, and
transmission is not attempted in another EDCA queue with a high uvser priority (UP), the
wireless communication terminal starts a transmission sequence for the data of the
corresponding EDCA queue.

3) When data is present in the EDCA queue, and the backoff timer is 0, and
transmission is attempted in another EDCA queue with a high user priority (UP), the
wireless communication terminal performs an operation according to an internal collision.

4) When other situations, the wireless communication terminal does not perform
any operation.

However, when the back off timer is 0 and the EDCA queue of the wireless

61

1485



Our Ref.: WILP-170086-US

communication terminal is empty, there is a problem because it is not clearly defined that
what kind of operation the wireless communication terminal should perform. Specifically,
in the following situations, when the backoff timer is 0, the EDCA queue of the wireless
communication terminal may be empty.

As described above, the base wireless communication terminal may trigger the
uplink transmission of the wireless communication terminal by transmitting the trigger
information. At this time, the base wireless communication terminal may obtain TXOP for
transmission of trigger information through a backoff procedure. Therefore, the wireless
communication terminal may maintain the backoff timer for AC of the data transmitted
through the UL MU transmission in a state before the UL MU transmission. At this time,
the wireless communication terminal may attempt to access the channel by resuming the
backoff procedure for the corresponding AC. Data may not reach the EDCA queue of the
AC until the backoff timer reaches 0.

Also, as described with reference to FIGS. 19 to 21, if it is not the case where the
wireless communication terminal attempts transmission and fails, even when the EDCA
parameter set is changed, the CW value may be maintained as it is. Also, when the EDCA
queue of the corresponding AC is empty and new data arrives in the corresponding EDCA
queue, the wireless communication terminal obtains a random integer value within the
current CW and sets a backoff timer. Thus, the wireless communication terminal may
obtain a new backoff timer using the CW calculated according to the previous EDCA
parameter set. For example, in the embodiment of FIG. 24, the wireless communication
terminal receives the trigger frame TF from the base wireless communication terminal. At
this time, the wireless communication terminal stops the back off procedure for data in

which AC is VO. The wireless communication terminal maintains the backoff timer of 4
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and the CW value of 127. The wireless communication terminal transmits a trigger-based
PPDU including QoS data TID 1 and TID 3 in which AC is VO to the base wireless
communication terminal based on the trigger frame. The wireless communication terminal
receives the M-BA frame from the base wireless communication terminal. The wireless
communication terminal receives the M-BA frame and applies the MU EDCA parameter
set as described above. Thereafter, the wireless communication terminal restarts the
backoff procedure in which the value of the backoff timer is 4 and the CW value is 127.
The channel accessed by the wireless communication terminal is idle for the time
corresponding to the AIFS and the time corresponding to the backoff timer value of 4.
Therefore, the back off timer becomes 0. However, since the wireless communication
terminal transmits all data in which AC is VO using the trigger-based PPDU, the EDCA
queue for the VO is empty. When new data arrives in the EDCA queue for the VO of the
wireless communication terminal, the wireless communication terminal obtains the random
value of 66 within the existing CW value of 127 and sets it as the back off timer value
regardless of CWmin and CWmax of the MU EDCA parameter set. Also, regardless of UL
MU transmission, if the EDCA queue is empty and the backoff timer is 0, this may happen
in the following situations. The wireless communication terminal transmits all data of the
EDCA queue for the primary AC, and until the value of the backoff timer reaches 0,
additional data may not arrive in the EDCA queue for the primary AC. Also, when the base
wireless communication terminal performs DL MU transmission using MU-MIMO or DL
OFDMA, the base wireless communication terminal may occupy the channel with the
primary AC and transmit the data corresponding to the AC other than the primary AC
together with the data corresponding to the primary AC. At this time, a backoff timer

corresponding to AC other than the primary AC remains, and the EDCA queue of the
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corresponding AC may be empty. In addition, if (A-)MSDU corresponding to any AC
among the AC with the BA agreement remains and the lifetime of the corresponding
MSDU expires, the wireless communication terminal may discard the corresponding (A-
JMSDU. At this time, when the EDCA queue for any AC of the wireless communication
terminal is empty, the back off timer may reach 0. If the EDCA queue is empty and the
backoff timer is 0, the operation of the wireless communication terminal at the slot

boundary will be described in detail with reference to FIGS. 25 to 27.

FIG. 25 shows the operation of a wireless communication terminal when the EDCA
queue of the wireless communication terminal according to an embodiment of the present
invention is empty and the backoff timer is 0.

When the EDCA queue is empty and the backoff timer is 0, the wireless
communication terminal may not perform any operation at the slot boundary. Specifically,
the wireless communication terminal may maintain the backoff timer to be 0. Also, the
wireless communication terminal may not start the transmission sequence. In a specific
embodiment, the wireless communication terminal may maintain all state variables of the
EDCA function (EDCAF) without modification. In the embodiment of FIG. 25, when the
EDCA queue of the wireless communication terminal for VO is empty, the backoff timer
BO[VO] reaches 0. At this time, the wireless communication terminal does not perform

any operation.

FIG. 26 shows the operation of a wireless communication terminal when the EDCA
queue of the wireless communication terminal according to another embodiment of the

present invention is empty and the backofl timer is 0.
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When the EDCA queue is empty and the backoff timer is 0, the wireless
communication terminal may resume the backofl procedure at the slot boundary. At this
time, the wireless communication terminal may maintain the CW value without
modification. This is because it is not the case that the wireless communication terminal
fails to transmit, and there is no need to double CW. Specifically, the wireless
communication terminal may maintain all the state variables of the EDCAF except for the
backoff timer. Also, when the EDCA queue is empty and the backoff timer is 0 again, the
wireless communication terminal may start the backoff procedure again. In the
embodiment of FIG. 26, when the EDCA queue of the wireless communication terminal
for VO is empty, the backoff timer BO[VO] reaches 0. The wireless communication
terminal obtains a random value of 10 within the CW CW[VO] corresponding to the VO
while maintaining all other EDCAF state variables, and sets the backoff timer BO[VO]

using 10.

FIG. 27 shows the operation of a wireless communication terminal when the EDCA
queue of the wireless communication terminal according to another embodiment of the
present invention is empty and the backofT timer is 0.

When the EDCA queue is empty and the backoff timer is 0, the wireless
communication terminal may initiate the EDCAF at the slot boundary. At this time, the
wireless communication terminal may set CW to CWmin. Also, the wireless
communication terminal may set QSRC and OLRC to initial values. Specifically, the
wireless communication terminal may set QSRC and OLRC to 0. The wireless
communication terminal initializes the EDCAF and then starts the backoff procedure again.

At this time, the wireless communication terminal may maintain the CW value without
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modification. This is because it is not the case that the wireless communication terminal
fails to transmit, and there is no need to double CW.

In addition, when the EDCA queue is empty and the backoff timer is 0 again, the
wireless communication terminal may initiate the EDCAF at the slot boundary again.
When the state variable of the EDCAF maintains the initial value to prevent meaningless

initialization, the wireless communication terminal may not perform initialization.

FIG. 28 shows the operation of a wireless communication terminal according to an
embodiment of the present invention.

The wireless communication terminal according to an embodiment of the present
invention accesses the channel according to the priority of data to be transmitted (S2801).
Specifically, the wireless communication terminal may access the channel according to the
EDCA procedure described above. At this time, the wireless communication terminal may
be a base wireless communication terminal. In addition, the wireless communication
terminal may be a wireless communication terminal associated with the base wireless
communication terminal.

The wireless communication terminal that wirelessly communicates with a base
wireless communication terminal may switch a parameter set used for channel access from
a first parameter set to a second parameter set based on whether the UL MU transmission
is scheduled. Specifically, the wireless communication terminal may switch the parameter
set used for channel access from the first parameter set to the second parameter set based
on whether the base wireless communication terminal triggers the UL MU transmission
participation of the wireless communication terminal. Further, the base wireless

communication terminal transmits a trigger frame to the wireless communication terminal,
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and the base wireless communication terminal may trigger the UL MU transmission
participation of the wireless communication terminal. Depending on whether the user info
field of the trigger frame includes the AID of the wireless communication terminal, the
wireless communication terminal may determine whether the base wireless communication
terminal triggers the UL MU transmission participation of the wireless communication
terminal.

At this time, the parameter set used for the channel access may be a set of
parameters used to access the channel according to the priority of the data. Specifically, the
parameter set used for channel access may be the EDCA parameter set described above.
Specifically, the EDCA parameter set may include parameters for CW. At this time, the
parameter for CW may include at least one of CWmin and CWmax. In addition, the EDCA
parameter set may include a parameter value related to a predetermined time at which the
wireless communication terminal waits to start the backolf procedure. At this time, the
predetermined time may be the AIFS described above.

In addition, the wireless communication terminal may determine whether to switch
from the first parameter set to the second parameter set for each access category of data.
Further, when the wireless communication terminal transmits the BSR, the wireless
communication terminal may switch from the first parameter set to the second parameter
set. In another specific embodiment, the wireless communication terminal may switch
from the first parameter set to the second parameter set when the wireless communication
terminal obtains information on the UL MU transmission. In another specific embodiment,
the wireless communication terminal may transmit the trigger-based PPDU to the base
wireless communication terminal according to the triggering of the base wireless

communication terminal. At this time, the wireless communication terminal may switch
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from the first parameter set to the second parameter set according to an immediate
response to the MPDU included in the trigger-based PPDU. At this time, the wireless
communication terminal may switch from the first parameter set to the second parameter
set when the wireless communication terminal receive an immediate response to the
MPDU included in the trigger-based PPDU. The MPDU included in the trigger-based
PPDU may be a QoS data frame.

When the second parameter set application condition is not satisfied until a certain
time elapses from when the timer is set, the wireless communication terminal may set the
second parameter set timer for terminating the MU EDCA parameter set application.
Specifically, based on whether the wireless communication terminal receives an immediate
response to the MPDU included in the trigger-based PPDU, the wireless communication
terminal may set the second parameter set timer according to the immediate response
reception. When the second parameter set timer expires, the wireless communication
terminal may be allowed to terminate the second parameter set application. Further, when
the wireless communication terminal switches from the first parameter set to the second
parameter set, the wireless communication terminal may set the second parameter set timer.
In addition, the wireless communication terminal may determine when to switch from the
first parameter set to the second parameter set based on the type of responding requested
by the MPDU included in the trigger-based PPDU. In addition, the wireless
communication terminal may determine when to set the second parameter set timer based
on the type of responding requested by the MPDU included in the trigger-based PPDU.
When the MPDU included in the trigger-based PPDU transmitted by the wireless
communication terminal does not request the ACK, the wireless communication terminal

may set the second parameter set timer when the transmission of the trigger-based PPDU
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ends. In addition, the wireless communication terminal may set a second parameter set
timer for each access category. Specifically, when the MPDU included in the trigger-based
PPDU does not request an ACK, the wireless communication terminal may switch the
parameter set from the first parameter set to the second parameter set and set the second
parameter set timer when the transmission of the trigger based PPDU ends. As described
above, the MPDU included in the trigger-based PPDU may be a QoS data frame. The
specific operation of the wireless communication terminal may be the same as that
described with reference to FIG. 6 through FIG. 18.

In addition, while the wireless communication terminal performs the backoff
procedure, the parameters of the parameter set used in the backoff procedure may be
changed. When the CW value is larger than CWmax, the wireless communication terminal
may set the CW value to CWmax. In addition, when the CW value is smaller than CWmin,
the wireless communication terminal may set the CW value to CWmin. Specifically, when
the wireless communication terminal switches the currently used first parameter set to the
second parameter set, the wireless communication terminal may change the value of the
backoff timer currently used in the backofT procedure based on the second parameter set. In
a specific embodiment, the wireless communication terminal may multiply the backoff
timer currently used in the backoff procedure with a value determined based on the second
parameter set. When the wireless communication terminal switches the currently used first
parameter set to the second parameter set, the wireless communication terminal may
change the parameter value for CW currently used in the backoff procedure based on the
second parameter set. At this time, the parameter for CW may include CWmin and
CWmax. Specifically, the wireless communication terminal may operate in the same

manner as the embodiments described with reference to FIGS. 19 to 21.
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The wireless communication terminal may operate a plurality of queues classified
according to the access category of data stored in the queue. In addition, the wireless
communication terminal may perform a backoff procedure for accessing a channel based
on a time corresponding to a backoff timer in each of a plurality of queues. At this time, the
queue may represent the EDCA queue described above. When there is no data stored in the
queue and the backoff timer corresponding to the queue is 0, the wireless communication
terminal may not perform any operation at the slot boundary. At this time, the wireless
communication terminal may maintain the backoff timer to be 0. In another specific
embodiment, the wireless communication terminal may resume the backofl procedure at
the slot boundary. At this time, the wireless communication terminal may maintain the CW
value without modification. In another specific embodiment, the wireless communication
terminal may initialize a set of channel access parameters at a slot boundary. At this time,
the wireless communication terminal may set CW to CWmin. Also, the wireless
communication terminal may set QSRC and OLRC to initial values. Specifically, the
wireless communication terminal may set QSRC and OLRC to 0. Specifically, the wireless
communication terminal may operate in the same manner as the embodiments described
with reference to FIGS. 24 to 27.

The wireless communication terminal transmits the data through the accessed

channel (S2803).

Although the present invention is described by using wireless LAN communication
as an example, it is not limited thereto and may be applied to other communication systems
such as cellular communication. Additionally, while the method, device, and system of the

present invention are described in relation to specific embodiments thereof, some or all of
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the components or operations of the present invention may be implemented using a

computer system having a general purpose hardware architecture.

The features, structures, and effects described in the above embodiments are
included in at least one embodiment of the present invention and are not necessary limited
to one embodiment. Furthermore, features, structures, and effects shown in each
embodiment may be combined or modified in other embodiments by those skilled in the
art. Therefore, it should be interpreted that contents relating to such combination and
modification are included in the range of the present invention.

While the present invention is described mainly based on the above embodiments
but is not limited thereto, it will be understood by those skilled in the art that various
changes and modifications are made without departing from the spirit and scope of the
present invention. For example, each component specifically shown in the embodiments
may be modified and implemented. It should be interpreted that differences relating to such
modifications and application are included in the scope of the present invention defined in

the appended claims.
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[Claims]

1. A wireless communication terminal that wirelessly communicates with a base
wireless communication terminal, the wireless communication terminal comprising:

a transceiver; and

a processor for processing a radio signal received through the transceiver or a radio
signal to be transmitted through the transceiver,

wherein the processor is configured to access a channel according to a priority of
data to be transmitted to the base communication terminal by the wireless communication

terminal.

2. The wireless communication terminal of claim 1, wherein the processor is
configured to switch a parameter set, which is a set of parameters used for the channel
access, from a first parameter set to a second parameter set based on whether the base
wireless communication terminal triggers a multi-user uplink transmission participation of

the wireless communication terminal.

3. The wireless communication terminal of claim 2, wherein the processor is
configured to transmit the trigger-based physical layer protocol data unit (PPDU) to the
base wireless communication terminal using the transceiver,

set a second parameter set timer according to an immediate response reception
based on whether an immediate response to a MAC protocol data unit (MPDU) included in
the trigger-based PPDU is received, and

when the second parameter set timer expires, terminate the application of the

second parameter set.

72

1496



Our Ref.: WILP-170086-US

4. The wireless communication terminal of claim 3, wherein the processor is
configured (o set the second parameter set timer when the immediate response reception

ends.

5. The wireless communication terminal of claim 3, wherein the processor is
configured to set the second parameter set timer for an access category of an MPDU for

which the immediate response is received.

6. The wireless communication terminal of claim 3, wherein the processor is
configured to determine when to set the second parameter set timer based on a type of

responding requested by the MPDU included in the trigger-based PPDU.

7. The wireless communication terminal of claim 6, wherein when the MPDU
included in the trigger-based PPDU does not request an ACK, the processor is configured
to set the second parameter set timer when the transmission of the trigger-based PPDU

ends.

8. The wireless communication terminal of claim 3, wherein the MPDU included in

the trigger-based PPDU is a QoS data frame.

9. The wireless communication terminal of claim 3, wherein the processor is
configured to receive a beacon frame from the base wireless communication terminal and

obtain information indicating a period of the second parameter set timer from the beacon

73

1497



Our Ref.: WILP-170086-US

frame.

10. The wireless communication terminal of claim 3, wherein when switching the
parameter set from the first parameter set to the second parameter set, the processor is

configured to set the second parameter set timer.

11. The wireless communication terminal of claim 2, wherein the processor is
configured to calculate a random integer value within a contention window (CW),

set a backoff timer based on the random integer value, and

access a channel based on the back off timer and a predetermined slot time,

wherein the parameter set comprises a minimum value (CWmin) of the CW and a

maximum value (CWmax) of the CW.

12. The wireless communication terminal of claim 1, wherein the processor is
configured to calculate a random integer value in a contention window (CW),

set a backoff timer based on the random integer value,

access a channel based on the back off timer and a predetermined slot time, and

if a value of the CW is greater than the maximum value (CWmax) of the CW

according to a priority of the traffic, sets the value of the CW to the CWmax.

13. The wireless communication terminal of claim 1, wherein the processor is
configured to operate a plurality of queues that are classified according to an access
category of data stored in a queue and performs backofl procedure of accessing a channel

based on a time corresponding to a backoff timer in each of the plurality of queues, and

74

1498



Our Ref.: WILP-170086-US

when there is no data stored in the queue and the backoff timer corresponding to the
queue is 0, perform no operation at a slot boundary of the backoff timer,

wherein the backoff timer is set based on a random integer value calculated in a
contention window (CW), and is reduced when the channel is idle for a predetermined slot

time.

14. The wireless communication terminal of claim 13, wherein when there is no
data stored in the queue and the backoff timer corresponding to the queue is 0, the

processor is configured to maintain the backolT timer to be 0.

5. An operation method of a wireless communication terminal that wirelessly
communicates with a base wireless communication terminal, the method comprising:

accessing a channel according to a priority of data to be transmitted to the base
wireless communication ferminal; and

transmitting the data through the channel.

16. The method of claim 15, wherein the accessing of the channel comprises:

switching a parameter set, which is a set of parameters used for the channel access,
from a first parameter set to a second parameter set based on whether the base wireless
communication terminal triggers a multi-user uplink transmission participation of the
wireless communication terminal; and

accessing a channel using a second set of parameters based on a priority of the
traffic to be transmitted to the base communication terminal by the wireless

communication terminal.
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1 7. The method of claim 16, further comprising transmitting a trigger-based PPDU
to the base wireless communication terminal using the transceiver,

wherein the switching from the first parameter set to the second parameter set
comprises:

setting a second parameter set timer according to an immediate response reception
based on whether an immediate response to a MAC protocol data unit (MPDU) included in
the trigger-based PPDU is received, and

when the second parameter set timer expires, terminating the application of the

second parameter sel.

18. The method of claim 17, wherein the setting of the second parameter set timer
comprises setting the second parameter set timer when the immediate response reception

ends.

19. The method of claim 17, wherein the setting of the second parameter set timer
comprises setting the second parameter set timer for an access category of an MPDU for

which the immediate response is received.

20. The method of claim 17, wherein the setting of the second parameter set timer

determines when to set the second parameter set timer based on a type of responding

requested by the MPDU included in the trigger-based PPDU.
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[ABSTRACT]

Provided is a wireless communication terminal that communicates wirelessly. The
wireless communication terminal includes a transceiver and a processor for processing a
radio signal received through the transceiver or a radio signal to be transmitted through the
transceiver. The processor accesses a channel according to according to a priority of data to

be transmitted to the base communication terminal by the wireless communication terminal.
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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 Oiffice all information known to 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 METHOD USING ENHANCED DISTRIBUTED CHANNEL ACCESS, AND
Invention |wIRELESS COMMUNICATION TERMINAL USING SAME

As the below named inventor, | hereby declare that:

)I‘ -

This declaratior X The attached application, or

is directed to:  [T] United States application or PCT international application number
filed on

The above-identified application was made or authorized o be made by me.

| believe that | am the original inventor or an original joint inventor of a claimed invention In the application.

| hereby acknowledge that any willful false slatement 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:

Petilionerfapplicant is cautionad to aveld submilling personal Information in documents filed in a patent application that may
conlribute 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 petfition or an application. If this type of parsanal information is included in documents submitted to the USPTO,
petiioners/applicants should consider redacting such parsonal Information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent applicalion is available lo the public afler publication of the
application {uniess 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 sbandoned 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)

Inventor: Woojin AHN Date {Optional): QL .20, 204“]\
Signature: Wy\_/ll
/ L4

LEGAL NAME OF INVENTOR (2)

taventor: Juhyung SON : Date (Optional): F—é‘[ =0 "20{ 7
Signature: % M

I 7o) I
I
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LEGAL NAME OF INVENTOR (3)

Inventor: Geonjung KO Date {Optional): Pﬁ"[ﬂ 2o, 20 \ C)

AZE

Signature:

LEGAL NAME OF INVENTOR (4)
— 20
Inventor: Jinsam KWAK Optional): ( &é\\ o, {/O

Signature: //

sheet (PTO/SBI14 fr equivalent), including naming the entire inventive entity, must accompany this form,

Note: An application
OIAIAI01 form for eachyadditional inventor.

Use an additional

This collection of Ir Is required by 35 C. 115 and 37 GFR 1.53, The Information IS required 1o oblain of retain a benent by Ihe public which is 1o e (and
btheUSPTO r.o pmcess] anapplicaum Conflentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. Thlscollnclionfseslmalzed 10 take 1 minute to
paring, and Submitiing the completad application form (o the USPTO. Time will vary di g upan the individual case. Any
cwrunnnts on tha arnount ol brne you requirefto complete this form and/or suggestiens for reducing this burdan, should ba sont lo the Chief Information Officor, U.S.
Patent and Trademark Office, U.S. Departmgnl of Commarca, P.Q. Box 1450, Atexandria. VA 22312-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, YA 22313-1450.
If you need assistance in completing tha form, cal 1-800-PTO-9109 and select option 2.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE Patent

Applicant: WILUS INSTITUTE OF
STANDARDS AND TECHNOLOGY
INC. et al.

USSN: Not yet assigned
Filing Date: Concurrently herewith

For: “WIRELESS COMMUNICATION
METHOD USING ENHANCED
DISTRIBUTED CHANNEL ACCESS,
AND WIRELESS COMMUNICATION
TERMINAL USING SAME”

Re.: Preliminary Amendment
Group: Not yet assigned
Examiner: Not yet assigned

Our Ref': B-9905CON 631950-4

Date: March 6, 2019

PRELIMINARY AMENDMENT

Sir:

Prior to examination of the above-identified U.S. patent application, please enter

the following amendments and remarks into the prosecution history of the above-

identified U.S. patent application without prejudice or disclaimer.

Amendments to the Specification begin on page 2 of this paper.

Remarks begin on page 3 of this paper.
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New U.S. Patent Application
Attorney Docket No. B-9905CON 631950-4
Page 2

AMENDMENTS TO THE SPECIFICATION

Please insert the following paragraph and section entitled “CROSS-REFERENCE TO
RELATED APPLICATIONS” on page 1, immediately after the title section entitled
“WIRELESS COMMUNICATION METHOD USING ENHANCED DISTRIBUTED
CHANNEL ACCESS, AND WIRELESS COMMUNICATION TERMINAL USING
SAME” and before the section entitled “Technical Field”, to read as follows:

CROSS-REFERENCE TO RELATED APPLICATIONS

This application is a continuation of International Patent Application No.
PCT/KR2017/009841 filed on September 7, 2017, which claims the priority to
Korean Patent Application No. 10-2016-0114822 filed in the Korean Intellectual
Property Office on September 7, 2016, Korean Patent Application No. 10-2016-
0116877 filed in the Korean Intellectual Property Office on September 10, 2016,
Korean Patent Application No. 10-2016-0116965 filed in the Korean Intellectual
Property Office on September 12, 2016, Korean Patent Application No. 10-
0117898 filed in the Korean Intellectual Property Office on September 13, 2016,
Korean Patent Application No. 10-2016-0122488 filed in the Korean Intellectual
Property Office on September 23, 2016, Korean Patent Application No. 10-2016-
0147189 filed in the Korean Intellectual Property Office on November 6, 2016
and Korean Patent Application No. 10-2017-0022227 filed in the Korean
Intellectual Property Office on February 20, 2017, the entire contents of which are
incorporated herein by reference.
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New U.S. Patent Application
Attorney Docket No. B-9905CON 631950-4
Page 3
REMARKS

In this Preliminary Amendment, the section of the “CROSS-REFERENCE TO
RELATED APPLICATIONS” is inserted to include reference to the earlier applications.
This amendment is to comply with 37 C.F.R. §1.77. A substitute specification should not

be required as this amendment only adds a benefit or priority claim.

Amendment of the subject application is respectfully requested.

L I

No Disclaimers or Disavowals

Although the present communication may include alterations to the application or
claims, or may contain characterizations of claim scope or referenced art, the Applicant is
not conceding that any previously pending claims are unpatentable in view of the cited
reference(s). Rather, any alterations or characterizations are being made to facilitate
expeditious prosecution of this application. The Applicant reserves the right to pursue at
a later date any previously pending or other broader or narrower claims that capture any
subject matter supported by the present disclosure, including subject matter found to be
specifically disclaimed herein or by any prior prosecution. Accordingly, reviewers of this
or any parent child or related prosecution history shall not reasonably infer that the
Applicant has made any disclaimers or disavowals of any subject matter supported by the
present application.

Very truly yours,

/Young Seok Koo 76,255/

Young Seok Koo

Attorney for the Applicant
Registration No. 76,255
LADAS & PARRY LLP

5670 Wilshire Blvd. Suite 2100
Los Angeles, CA 90036

(323) 934-2300 voice

(323) 934-0202 facsimile
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: WILUS INSTITUTE OF STANDARDS AND Examiner: Not Yet Assigned
TECHNOLOGY INC. et al.
Art Unit: N/A
Serial No.: Not Yet Assigned
Conf. No.: N/A
Filing Date: Concurrently Herewith
QOur Ref: B-9905CON 6319504
For: “WIRELESS COMMUNICATION METHOD
USING ENHANCED DISTRIBUTED CHANNEL Re: Information Disclosure Statement
ACCESS, AND WIRELESS COMMUNICATION
TERMINAL USING SAME™

Date:  March 6, 2019

INFORMATION DISCLOSURE STATEMENT

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Dear Sir/Madam:
This information disclosure statement is filed in accordance with 37 C.F.R. §§ 1.56, 1.97 and 1.98 to
disclose information that may be relevant to the above-identified patent application. The Applicant requests the
Examiner consider the documents listed on the enclosed form PTO-1449 (modified) in the examination of this

application.

The filing of this Information Disclosure Statement (IDS) shall not be construed as a representation that a
search has been made (37 C.F.R. 1.97(g)), an admission that the information cited is. or is considered to be, material

to patentability, or that no other material information exists.

The filing of this Information Disclosure Statement shall not be construed as an admission against interest
in any manner (37 C.F.R § 1.97(h)).

If any additional fee is required for this filing, the Applicant requests the Examiner contact a practitioner

associated with the Customer Number listed below for authorization.

This information disclosure statement also includes the statements marked below. Failure to mark a

statement should not be construed as a negative assertion.

Timing and Fees
This IDS is being filed:
|x] Concurrently with the application, and no fee is due.
[ ] Within three months of the filing of the national application, other than a continued prosecution application

under § 1.53(d), and no fee is due.

1533



March 6, 2019

| ]| Within three months of the date of entry of the national stage as set forthin § 1.491 in an international

application, and no fee is due.

[ ] Before the mailing of a first Office Action on the merits, and no fee is due.

[ 1 Before the mailing of a first Office Action after the filing of a request for continued examination under§

1.114, and no fee is due.

[ ] After the periods described above, and before a final Office Action under § 1.113. a Notice of Allowance

under § 1.311. or an action that otherwise closes prosecution in the application, and is

[
[

accompanied by the fee set forth in § 1.17(p). or

filed with the statement set forth in 37 C.F.R. 1.97(¢)(1): That each item of information contained
in the information disclosure statement was first cited in any communication from a foreign patent
office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement: or

filed with the statement set forth in 37 C.F.R. 1.97(¢)(2): That no item of information contained in
the information disclosure statement was cited in a communication from a foreign patent office in
a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure
statement was known to any individual designated in § {.36{¢) more than three months prior to the

filing of the information disclosure statement.

[ ] After the periods described above, and is accompanied by the fee set forthin § 1.17(p). and is

[

filed with the statement set forth in 37 C.F.R. 1.97(e)(1). that cach item of information contained
in the information disclosure statement was first cited in any communication from a foreign patent
office in a counterpart foreign application not more than three months prior to the filing of the

information disclosure statement; or

filed with the statement set forth in 37 C.F.R. 1.97(¢)(2). that no item of information contained in
the information disclosure statement was cited in a communication from a foreign patent office in
a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure
statement was known to any individual designated in § 1.56{¢; more than three months prior to the

filing of the information disclosure statement.

[ ] Concurrently with a Request for Continued Examination. and no additional fee is due for this IDS.

Items Disclosed

At least one item listed on the enclosed form PTO-1449 (modified) was

© Ladas & Parry LLP 2 Revised Sept. 2012
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[ ] Cited in an Office Action for a related application, the application number of the related application and the

issue date of the Office Action are provided below and the Office Action is enclosed.

|x] Cited in an International Search Report (ISR) or an International Preliminary Report on Patentability
(IPRP) or a Written Opinion (WQO) of the International Searching Authority (ISA) for the related PCT
Application, the PCT application number and the issue date of the ISR/IPRP/WO are provided below and
the ISR/IPRP/WO is enclosed.
International Search Report for PCT/KR2017/009841 mailed on January 9. 2018

Written Opinion of the International Searching Authority for PCT/KR2017/009841 mailed on January
9,2018

Additional Information

[x] Translations of the foreign-language documents are also enclosed as machine-translations, human-
translations. or counterpart applications as noted. Machine translations were provided by the Japanese
Patent Office, ESPACENET, Google Documents, Patent Fetcher® /ESPACENET, Google Translate or
Google Translator Toolkit as noted and with OCR by Adobe Acrobat 9 or ABBYY PDF Transformer 3 if
needed.

|x] English-language abstracts of foreign-language documents are provided.

[x] Documents listed on the enclosed ISR/IPRP/WO or the Office Action have relevance at least as described
therein.

| ] The documents with the following reference numbers were described in the specification of the present
application; omission of a reference from this list does not indicate that it was not discussed in the

specification of the present application.

| | Atleast one of the references cited in the Office Action listed on the attached PTO-1449 (modified) were
previously submitted in an IDS or cited by the Examiner for the present application on and
therefore are not submitted in this IDS.
[] Other:
Respectfully submitted.

/ Young Seok Koo 76255/

Young Seok Koo

Attorney for Applicant
Registration No. 76,255
LADAS & PARRY LLP
Customer 36716

5670 Wilshire Blvd.. Suite 2100
Los Angeles, CA 90036

(323) 934-2300 voice

© Ladas & Parry LLP 3 Revised Sept. 2012
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DocCode — SCORE

SCORE Placeholder Sheet for IFW Content

Application Number: 16294883 Document Date: 03/06/2019

The presence of this form in the IFW record indicates that the following document type was received
in electronic format on the date identified above. This content is stored in the SCORE database.

Since this was an electronic submission, there is no physical artifact folder, no artifact folder is
recorded in PALM, and no paper documents or physical media exist. The TIFF images in the IFW
record were created from the original documents that are stored in SCORE.

Drawing

At the time of document entry (noted above):

e USPTO employees may access SCORE content via eDAN using the Supplemental Content
tab, or via the SCORE web page.

o External customers may access SCORE content via PAIR using the Supplemental Content
tab.

Form Revision Date: August 26, 2013
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