



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































OQur Ref.: WILP-170023-US

embodiment of the present invention.

FIG. 43 shows a BAR Information field according to another embodiment of the
present invention.

FIG. 44 shows a trigger frame structure according to another embodiment of the
present invention.

FIG. 45 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. 10-2016-0026684 (2016.03.04), Nos. 10-2016-0029975 (2016.03.12), Nos. 10-2016-
0044465 (2016.04.11), Nos. 10-2016-0057597(2016.05.11), and Nos. 10-2016-0114821
(2016.09.07) 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 to 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
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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 STAS, 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,
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
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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 STA6 and STA7 may be directly connected with
each other.

FIG. 3 is a block diagram illustrating a configuration of a station 100 according to
an embodiment of the present invention.

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
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.
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Next, the user interface unit 140 includes various types of input/output means
provided in the station 100. That is, the user interface unit 140 may receive a user input by
using various input means and the processor 110 may control the station 100 based on the
received user input. Further, the user interface unit 140 may perform output based on a
command of the processor 110 by using various output means.

Next, the display unit 150 outputs an image on a display screen. The display unit
150 may output various display objects such as contents executed by the processor 110 or a
user interface based on a control command of the processor 110, and the like. Further, the
memory 160 stores a control program used in the station 100 and various resulting data.
The control program may include an access program required for the station 100 to access
the AP or the external station.

The processor 110 of the present invention may execute various commands or
programs and process data in the station 100. Further, the processor 110 may control the
respective units of the station 100 and control data transmission/reception among the units.
According to the embodiment of the present invention, the processor 110 may execute the
program for accessing the AP stored in the memory 160 and receive a communication
configuration message transmitted by the AP. Further, the processor 110 may read
information on a priority condition of the station 100 included in the communication
configuration message and request the access to the AP based on the information on the
priority condition of the station 100. The processor 110 of the present invention may
represent a main control unit of the station 100 and according to the embodiment, the
processor 110 may represent a control unit for individually controlling some component of
the station 100, for example, the transceiver 120, and the like. The processor 110 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
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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 frequency 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
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
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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).

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
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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.

Due to the spread of mobile devices and the supply of wireless communication,
wireless communication terminals are increasingly communicating in a dense environment.
Particularly, the number of cases where a wireless communication terminal communicates
in an environment in which a plurality of BSSs are overlapped is increasing. When
multiple BSSs are overlapped, the communication efficiency of the wireless
communication terminal may be degraded due to interference with other wireless
communication terminals. In particular, when a frequency band is used through a
contention procedure, a wireless communication terminal may not secure even a
transmission opportunity due to interference with other wireless communication terminals.
To solve this problem, a wireless communication terminal may perform a spatial reuse
(SR) operation. Specifically, the SR operation may include an operation of accessing the
channel depending on whether the received frame is a MAC frame transmitted from a BSS
including a wireless communication terminal or a MAC frame transmitted from another
BSS. For convenience of description, when a frame is used without any description in the
following description, it is assumed to refer to a MAC frame.

In a specific embodiment, the operation of accessing the channel may include a
setting NAV and resetting NAV operation, a CCA operation, and a deferral operation. For
example, the wireless communication terminal may adjust a Clear Channel Assessment
(CCA) threshold value according to whether a frame received by the wireless
communication terminal is a frame transmitted from a BSS including a wireless
communication terminal or a frame transmitted from an OBSS. Also, the wireless
communication terminal may adjust the transmission power of the PPDU to be transmitted

according to the CCA threshold value adjustment during the SR operation.
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Specifically, the wireless communication terminal may apply the CCA threshold
value according to whether the received PPDU is Inter-BSS PPDU or Intra-BSS PPDU
while the received PPDU is being transmitted. In the specific embodiment, the CCA
threshold value according to whether the received PPDU is Inter-BSS PPDU or Intra-BSS
PPDU while the payload of the received PPDU is being transmitted may be applied. Also,
the wireless communication terminal may receive the first PPDU and receive the second
PPDU while applying the CCA threshold according to whether the first PPDU is the Inter-
BSS PPDU or the Intra-BSS PPDU. Specifically, the wireless communication terminal
may apply the CCA threshold value according to whether the received PPDU is Inter-BSS
PPDU or Intra-BSS PPDU while the received PPDU is being transmitted. Specifically,
when the wireless communication terminal receives the Inter-BSS PPDU and applies the
CCA threshold value corresponding to the Inter-BSS PPDU, it may receive the Intra-BSS
PPDU. At this time, the wireless communication terminal may apply the CCA threshold
value corresponding to the Intra-BSS PPDU instead of the CCA threshold value
corresponding to the Inter-BSS PPDU. However, when the wireless communication
terminal receives the Intra-BSS PPDU and applies the CCA threshold value corresponding
to the Intra-BSS PPDU, and the wireless communication terminal may receive the Inter-
BSS PPDU while the transmission of the Intra-BSS PPDU is not completed. At this time,
the wireless communication terminal may maintain the CCA threshold value corresponding
to the Intra-BSS PPDU until the transmission of the intra-BSS PPDU is completed.
Specifically, the wireless communication terminal may not apply the CCA threshold value
corresponding to the inter-BSS PPDU until the transmission of the Intra-BSS PPDU is
completed. In the above-described operations, the CCA threshold value corresponding to
the Inter-BSS PPDU may be equal to or greater than the CCA threshold value
corresponding to the Intra-BSS PPDU.

In addition, the wireless communication terminal may enter the power save mode
depending on whether the frame received by the wireless communication terminal is a
frame transmitted from a BSS including a wireless communication terminal or a frame
transmitted from an OBSS.

For convenience of explanation, a BSS including a wireless communication
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terminal is referred to as Intra-BSS, and a basic service set overlapped with Intra-BSS is
referred to as an Overlapped Basic Service Set (OBSS). In addition, a BSS different from
the Intra-BSS is referred to as Inter-BSS. In addition, a frame transmitted in the Intra-BSS
is referred to as an Intra-BSS frame, and a frame transmitted in the OBSS is referred to as
an OBSS frame or an Inter-BSS frame. In addition, the PPDU transmitted from the Intra-
BSS is referred to as an Intra-BSS PPDU, and the PPDU transmitted from the OBSS is
referred to as an OBSS PPDU or an Inter-BSS PPDU.

FIG. 6 shows that a wireless communication terminal according to an embodiment
of the present invention enters a power save mode based on a BSS color.

The non-AP wireless communication terminal may enter the power save mode
when the recipient of the PPDU transmitted in the Intra-BSS does not include the non-AP
wireless communication terminal. Specifically, the non-AP wireless communication
terminal may enter the power save mode under the following conditions. When the PPDU
received by the non-AP wireless communication terminal is the HE-MU-PPDU, the BSS
color value signaled by the corresponding PPDU indicates the BSS associated with the
wireless communication terminal, the corresponding PPDU is not an uplink PPDU, the
non-AP wireless communication terminal is not included in the address of the receiving
wireless communication terminal which is signaled by the PPDU, and it is not a broadcast
address indicating a non-AP wireless communication terminal, the non-AP wireless
communication terminal may enter the power save mode. Also, when the PPDU received
by the non-AP wireless communication terminal is any one of the HE-MU-PPDU, the HE-
SU-PPDU, and the HE-extended range SU-PPDU, the BSS color value signaled by the
corresponding PPDU indicates the BSS with which the non-AP wireless communication
terminal is associated, and the corresponding PPDU is an uplink PPDU, the non-AP
wireless communication terminal may enter the power save mode. Also, when the PPDU
received by the non-AP wireless communication terminal is a trigger-based PPDU and the
BSS color value signaled by the PPDU indicates a BSS associated with a non-AP wireless
communication terminal, the non-AP wireless communication terminal may enter the

power save mode. In a specific embodiment, the non-AP wireless communication terminal

18



OQur Ref.: WILP-170023-US

may determine whether the PPDU is a PPDU for uplink transmission according to the
UL FLAG value of the RXVECTOR. In addition, the non-AP wireless communication
terminal may determine whether the wireless communication terminal is included in the
address of the receiving wireless communication terminal that the PPDU signals according
to the STA ID LIST of the RXVECTOR. Also, the non-AP wireless communication
terminal may leave the power save mode at the time when the corresponding PPDU is not
transmitted. At this time, the RXVECTOR is a parameter set indicating the information of
the PPDUs received from the module of the physical layer by the module of the MAC
layer when the wireless communication terminal receives the PPDU.

Also, the non-AP wireless communication terminal may determine that the
wireless medium is busy in a power save state. Accordingly, the wireless communication
terminal does not access the wireless medium in the power save state. In addition, the non-
AP wireless communication terminal may operate a network allocation vector (NAV) timer
in a power save mode and access the wireless medium when the NAV timer expires. Also,
when the power save mode option of the non-AP wireless communication terminal is
activated and the current state of the non-AP wireless communication terminal is not in the
power save mode, the non-AP wireless communication terminal may enter the power save
mode. At this time, the state where the power save mode option is activated may be a case
where the value of dotllIntraPPDUPowerSaveOptionActivated is True. Also, the power
save mode is referred to as a doze state, and a state that is not a power save mode may be
referred to as an awake state.

In the embodiment of FIG. 6, the station STA detects a PPDU signaling the same
BSS color as that of the BSS in which the station is included. At this time, the station STA
identifies the detected PPDU as Intra-BSS PPDU based on the BSS color. Thus, the station
STA may enter the power save mode. Specifically, when at least one of the above
conditions is satisfied, the station STA may enter the power save mode. In addition, the
station STA leaves the power save mode at the time when transmission of the

corresponding PPDU is terminated.

Since the size of the field indicating the BSS color is limited, different BSSs may
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be set to the same BSS color. For convenience of description, a case where different BSSs
correspond to the same BSS color is referred to as Inter-BSS color collision or BSS color
collision.

FIG. 7 shows that a wireless communication terminal according to an embodiment
of the present invention enters a power save mode during Inter-BSS color collision.

When Inter-BSS color collision occurs and the non-AP wireless communication
terminal receives the Inter-BSS PPDU signaling the same BSS color as that of the BSS
associated with the non-AP wireless communication terminal, the non-AP wireless
communication terminal may enter the power save mode. Accordingly, the non-AP
wireless communication terminal may not receive the PPDU transmitted by the AP
associated with the non-AP wireless communication terminal as in the embodiment of FIG.
7. At this time, the BSS color signaled by the PPDU may be the BSS color signaled by the
BSS color field of the PPDU. Specifically, the BSS color that the PPDU signals may be the
BSS color that the BSS color field of the HE-SIG-A of the PPDU signals.

Therefore, when the wireless communication terminal is not able to identify the
BSS to which the corresponding PPDU is transmitted based on the BSS color signaled by
the PPDU, the wireless communication terminal may not perform the operation based on
the BSS color. Specifically, when the wireless communication terminal is not able to
identify the BSS based on the BSS color signaled by the PPDU, the wireless
communication terminal may not perform an operation based on the BSS color that is the
same as that of the inter-BSS. For example, when the wireless communication terminal is
not able to identify the BSS based on the BSS color signaled by the PPDU, even when the
wireless communication terminal receives the PPDU indicating the same BSS color as that
of the Inter-BSS, the wireless communication terminal may not treat the PPDU as Inter-
BSS PPDU.

When the non-AP wireless communication terminal is not able to identify whether
the PPDU is an Inter-BSS PPDU or an Intra-BSS PPDU based on the BSS color signaled
by the PPDU, the non-AP wireless communication terminal may not enter the power save
mode based on the BSS color signaled by the PPDU. Specifically, when the non-AP

wireless communication terminal recognizes a BSS color collision, the non-AP wireless
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communication terminal may not enter the power save mode based on the BSS color
signaled by the PPDU. In a specific embodiment, the non-AP wireless communication
terminal may not enter the power save mode based on the BSS color value from a time
when the BSS color collision is recognized to a predetermined time point. In another
specific embodiment, the non-AP wireless communication terminal may not operate in the
Intra-PPDU power save mode based on the BSS color value from a time when the BSS
color collision is recognized to a predetermined time point. Also, the predetermined time
point may indicate a time point at which the BSS color collision is resolved. In another
specific embodiment, the predetermined time point may be a time point at which the
association of the AP with the non-AP wireless communication terminal is disassociated.
In yet another specific embodiment, the non-AP wireless communication terminal may
stop entering power save mode from when the non-AP wireless communication terminal
detects a BSS color collision.

In addition, when the wireless communication terminal is not able to identify
whether the PPDU is an Inter-BSS PPDU or an Intra-BSS PPDU based on the BSS color
signaled by the PPDU, the wireless communication terminal may not set the NAV based on
the BSS color. Specifically, when the wireless communication terminal is not able to
identify whether the PPDU is the Inter-BSS PPDU or the Intra-BSS PPDU based on the
BSS color signaled by the PPDU, the wireless communication terminal may not set the
Intra-BSS NAV based on the BSS color and the TXOP Duration field of the HE-SIG-A
field. First, the operation of the wireless communication terminal to set two NAVs will be
described, and when the wireless communication terminal is not able to identify whether
the PPDU is the Inter-BSS PPDU or the Intra-BSS PPDU based on the BSS color signaled
by the PPDU, a method of setting the NAV by the wireless communication terminal will be
described.

The wireless communication terminal may maintain two NAVs, that is, an Intra-
BSS NAV set based on the PPDU identified as the Intra-BSS PPDU and a Basic NAV set
based on the PPDU identified as the Inter-BSS PPDU. At this time, the wireless
communication terminal may set the Basic NAV based on the PPDU that may not be

identified as the Inter-BSS PPDU or the Intra-BSS PPDU. Specifically, the wireless

21



OQur Ref.: WILP-170023-US

communication terminal may maintain two NAVs through the following operations.

When the wireless communication terminal receives at least one valid frame from
the PSDU and identifies the frame as an Intra-BSS frame, the wireless communication
terminal may set the Intra-BSS NAV based on the valid Duration field value of the PSDU.
In addition, when the wireless communication terminal receives at least one valid frame
from the PSDU and identifies the frame as an Inter-BSS frame, the wireless
communication terminal may set the Basic NAV based on the valid Duration field value of
the PSDU. Also, when the wireless communication terminal receives at least one valid
frame from the PSDU and may not determine the frame as an Intra-BSS frame or Inter-
BSS frame, the wireless communication terminal may set the Basic NAV based on the
valid Duration field value of the PSDU.

The wireless communication terminal receives the signaling field of the PPDU
including the BSS identification information from the PPDU, and the wireless
communication terminal may set two NAVs based on the BSS identification information
that the signaling field of the PPDU signals. At this time, the PPDU may be the HE-PPDU,
and the signaling field of the PPDU may be the HE-SIG-A field. In addition, the BSS
identification information may be a BSS color. Also, the wireless communication terminal
may set the NAV based on the TXOP Duration field of the HE-SIG-A field. Specifically,
when the wireless communication terminal receives the signaling field of the PPDU
including the BSS identification information from the PPDU and the BSS identification
information that the signaling field of the PPDU signals is identified as Intra-BSS, the
wireless communication terminal may set the Intra-BSS NAV based on the signaling field
of the PPDU. Further, when the wireless communication terminal receives the signaling
field of the PPDU including the BSS identification information from the PPDU, and the
BSS identification information that the signaling field of the PPDU signals is identified as
Inter-BSS, the wireless communication terminal may set the Basic NAV based on the
signaling field of the PPDU.

When the Receiver Address RA of the frame received by the wireless
communication terminal is the same as the MAC address of the wireless communication

terminal, the wireless communication terminal may not set the Intra-BSS NAV or the Basic
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NAV from the Duration field of the corresponding frame. In addition, when the wireless
communication terminal receives the valid signaling field of the PPDU from the PPDU and
receives a valid PSDU from the corresponding PPDU, the wireless communication
terminal may not set the Intra-BSS NAV or the Basic NAV based on the TXOP Duration
field included in the signaling field of the corresponding PPDU.

When the value of the duration field of the frame identified as the Intra-BSS frame
by the wireless communication terminal is larger than the value of the current Intra-BSS
NAYV, the wireless communication terminal may set the Intra-BSS NAV based on the value
of the duration field of the frame. When the value of the Duration field of the frame in
which the wireless communication terminal is not able to identify whether the frame is the
Intra-BSS frame or the Inter-BSS frame is larger than the value of the current basic NAV,
the wireless communication terminal may set the Basic NAV based on the Duration field
value of the frame.

When the value of the TXOP Duration field of the signaling field of the PPDU
identified by the wireless communication terminal as Intra-BSS PPDU is larger than the
value of the current intra-BSS NAYV, the wireless communication terminal may set the
Intra-BSS NAV based on the TXOP Duration field value of the signaling field of the PPDU
identified as the Intra-BSS PPDU. In addition, when the value of the TXOP Duration field
of the signaling field of the PPDU identified by the wireless communication terminal as the
Inter-BSS PPDU is larger than the value of the current basic NAV, the wireless
communication terminal may set the Basic NAV based on the TXOP Duration field value
of the signaling field of the corresponding PPDU.

When the wireless communication terminal receives the CF-End frame, the
wireless communication terminal may reset the NAV. At this time, the wireless
communication terminal may determine whether to reset the NAV according to the BSS
from which the CF-End frame is transmitted. Specifically, the wireless communication
terminal may reset the currently set NAV when the BSS from which the PPDU setting the
currently set NAV is transmitted and the BSS from which the CF-End frame is transmitted
are the same. Additionally, the wireless communication terminal may not reset the NAV

when the BSS from which the PPDU setting the currently set NAV is transmitted and the
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BSS from which the CF-End frame is transmitted are different. In a specific embodiment,
when the wireless communication terminal receives the CF-End frame from the BSS which
does not correspond to the BSS indicated by the multiple BSSID set including Inter-BSS or
the BSSID of the Intra-BSS, and the latest NAV is set by the PPDU transmitted from any
of the BSSs indicated by the multiple BSSID set including the Intra-BSS or the BSSID of
the Intra-BSS, the wireless communication terminal may not reset the NAV. In another
specific embodiment, when the wireless communication terminal receives the CF-End
frame from the BSS, which is one of the BSSs indicated by the multiple BSSID sets
including the Intra-BSS or Intra-BSS BSSID and the most recent NAV is set by a PPDU
that does not correspond to the BSS indicated by the set of multiple BSSIDs including the
BSSID of the Inter-BSS or the Intra-BSS, the wireless communication terminal may not
reset the NAV.

The trigger frame transmitted by the AP may trigger the uplink transmission of the
wireless communication terminal receiving the trigger frame. At this time, the wireless
communication terminal may start UL MU transmission based on the trigger frame without
considering the NAV according to a certain condition. Specifically, when the NAV is set by
the frame transmitted by the AP that transmitted the trigger frame, the wireless
communication terminal may start the UL MU transmission based on the trigger frame
without considering the NAV. Also, when the response to be transmitted by the wireless
communication terminal includes an ACK frame or a Block ACK frame and the duration of
the trigger-based PPDU is smaller than a predetermined value, the wireless communication
terminal may start the UL MU transmission based on the trigger frame without considering
the NAV. Further, when the NAV is set by a frame transmitted by another wireless
communication terminal included in the Intra-BSS, the wireless communication terminal
may start the UL MU transmission based on the trigger frame without considering the
NAV. Also, when a field indicating whether or not channel sensing is required of the trigger
frame indicates that channel sensing is not required, the wireless communication terminal
may start the UL MU transmission based on the trigger frame without considering the
NAV. Specifically, the field indicating whether or not the trigger frame requires channel

sensing may be a CS Required field.
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However, when NAV is set as in the above embodiments, BSS color collision may
occur. The NAV setting and transmission operation of the wireless communication terminal
may be a problem. This will be described with reference to FIGS. 8 to 9.

FIG. 8 shows the operation of setting a NAV by a wireless communication terminal
according to an embodiment of the present invention when a BSS color collision occurs.

In the embodiment of FIG. 8, the BSS color of the first BSS BSS1 including the
first station STA1 and the BSS color of the second BSS BSS2 including the second station
STA?2 and the third station STA3 are the same. The first station STA1 receives the Inter-
BSS frame transmitted by the second station STA2 included in the first BSS BSS1. At this
time, the station STA identifies the Inter-BSS frame as an Intra-BSS frame based on the
BSS color indicated by the HE-SIG-A field of the PPDU including the Inter-BSS frame.
The first station STA1 sets the Intra-BSS NAV according to the value of the TXOP
Duration field of the signaling field of the PPDU including the Inter-BSS frame. Then, the
first station STAT receives the trigger frame from the Intra-BSS AP of the Intra-BSS. As
described above, when the NAV is set by a frame transmitted by another wireless
communication terminal included in the Intra-BSS, the wireless communication terminal
may start the UL MU transmission based on the trigger frame without considering the
NAV. Therefore, the first station STA1 may start the uplink transmission based on the
trigger frame transmitted by the AP of the first BSS BSS1. At this time, since the frame is
being transmitted from the third station STA3 to the second station STA2, interference
occurs in the second BSS BSS2 due to a Trigger-based UL Frame based on the trigger
frame transmitted by the first station STA1. Therefore, there is a need for a method of
operating a wireless communication terminal capable of minimizing the influence of a BSS
color collision when the BSS color collision occurs. For example, in the embodiment of
FIG. 8, when the first station STA1 sets the Basic NAV instead of the Intra-BSS NAYV based
on the frame transmitted by the second station STA2, it is possible to prevent interference
occurring in the second BSS BSS2 by transmission of the first station STA1. This will be

described with reference to FIG. 9.
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FIG. 9 shows a NAV setting operation of a wireless communication terminal
according to another embodiment of the present invention when a BSS color collision
occurs.

When the wireless communication terminal is not able to identify whether the
PPDU is the Intra-BSS PPDU or the Inter-BSS PPDU based on the BSS color value
indicated by the signaling field of the PPDU, the wireless communication terminal may not
set the intra-BSS NAV based on the TXOP Duration field indicated by the signaling field
of the PPDU. As described above, the BSS color that the PPDU signals may be the BSS
color that the BSS color field of the PPDU signals. Specifically, the BSS color that the
PPDU signals may be the BSS color that the BSS color field of the HE-SIG-A of the
PPDU signals. Specifically, when the wireless communication terminal may not determine
whether the PPDU is the Intra-BSS PPDU or the Inter-BSS PPDU based on the BSS color
value indicated by the signaling field of the PPDU, the wireless communication terminal
may recognize the BSS color collision. Also, when the wireless communication terminal is
not able to identify whether the PPDU is the Intra-BSS PPDU or the Inter-BSS PPDU
based on the BSS color value indicated by the signaling field of the PPDU and other
parameters and other conditions of the RXVECTOR, the wireless communication terminal
may not set the Intra-BSS NAV based on the TXOP Duration field indicated by the
signaling field of the PPDU. In a specific embodiment, when the wireless communication
terminalis not able to identify whether the PPDU is the Intra-BSS PPDU or the Inter-BSS
PPDU based on the BSS color value indicated by the signaling field of the PPDU, the
wireless communication terminal may set the Basic NAV based on the TXOP Duration
field indicated by the signaling field of the PPDU. At this time, when the wireless
communication terminal is not able to identify whether the PPDU is the Intra-BSS PPDU
or the Inter-BSS PPDU based on the BSS color value indicated by the signaling field of the
PPDU and other parameters and other conditions of the RXVECTOR, the wireless
communication terminal may set the Basic NAV based on the TXOP Duration field
indicated by the signaling field of the PPDU. That is, when the wireless communication
terminal is not able to identify whether the PPDU received is the Intra-BSS PPDU or the

Inter-BSS PPDU, the wireless communication terminal may set the Basic NAV based on
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the PPDU. Specifically, when the PPDU received by the wireless communication terminal
may not be identified as Intra-BSS PPDU or Inter-BSS PPDU, the wireless communication
terminal may set the Basic NAV based on the TXOP Duration field of the corresponding
PPDU. At this time, the TXOP Duration field of the PPDU may be the TXOP Duration
field of the HE-SIG-A field.

Also, when the wireless communication terminal is not able to identify whether
the PPDU is the Intra-BSS PPDU or the Inter-BSS PPDU based on the BSS color value
indicated by the signaling field of the PPDU and is able to identify whether the PPDU
is an Intra-BSS PPDU or an Inter-BSS PPDU based on other parameters and other
conditions of the RXVECTOR, the wireless communication terminal may set Intra-BSS
NAV or Basic NAV based on other parameters or other conditions of the RXVECTOR. A
case where the corresponding PPDU is not identified, based on other parameters and other
conditions of the RXVECTOR, as Intra-BSS PPDU or Inter-BSS PPDU may include a
case where the MAC frame included in the PPDU is not decoded. Also, a case where the
corresponding PPDU is not identified, based on other parameters and other conditions of
the RXVECTOR, as Intra-BSS PPDU or Inter-BSS PPDU may include a case where the
corresponding PPDU is not identified as Intra-BSS PPDU or Inter-BSS PPDU through at
least one of the format and use of the PPDU. The wireless communication terminal may
prevent interference with transmission in the OBSS, which may occur with BSS color
collision, through these embodiments.

In the embodiment of FIG. 9, the BSS color of the first BSS BSS1 including the
first station STA1 and the BSS color of the second BSS BSS2 including the second station
STA2 and the third station STA3 are the same. At this time, the first station STA1 may
determine that the PPDU may not be identified whether the PPDU is the Intra-BSS PPDU
or the Inter-BSS PPDU based on the BSS color value indicated by the HE-SIG-A field of
the PPDU. For example, the first station STA1 may determine that a BSS color collision
occurs. The first station STA1 receives the Inter-BSS frame transmitted by the second
station STA2 included in the first BSS BSS1. However, since the first station STA1 may
not be able to identify whether the PPDU is the Intra-BSS PPDU or the Inter-BSS PPDU

based on the BSS color value indicated by the signaling field of the PPDU, the first station
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STAI sets a Basic NAV. Therefore, since the Basic NAV is set even when the first station
STAI receives the trigger frame from the AP of the first BSS BSS1, the first station STA1

does not start the uplink transmission based on the trigger.

As described above, when the wireless communication terminal maintains two
NAVs, the wireless communication terminal may reset the NAV according to the BSS in
which the CF-End frame is transmitted and the BSS in which the frame that sets the NAV
is transmitted. Therefore, when the BSS color collision occurs, the operation of the
wireless communication terminal may be problematic when the NAV is reset through the
CF-End frame. This will be described with reference to FIGS. 10 and 11.

FIG. 10 shows an operation of a wireless communication terminal according to an
embodiment of the present invention to determine whether to reset a NAV based on a CF-
End frame when a BSS color collision occurs.

In the embodiment of FIG. 10, the first station STA1 and the second station STA2
are included in the first BSS BSS1. The third station STA3 is included in the second BSS
BSS2. At this time, a BSS color collision occurs from which the first BSS BSS1 and the
second BSS BSS2 use the same BSS color. The first station STA1 receives a frame (Intra-
BSS Frame) from the second station STA2. The first station STA1 sets the intra-BSS NAV
based on the frame transmitted from the second station STA2. Also, the first station STA1
receives a frame (Inter-BSS Frame) from the third station STA3. However, since the first
BSS BSS1 and the second BSS BSS2 have the same BSS color, the first station STA1
identifies the frame received from the third station STA3 as an Intra-BSS frame. Therefore,
the first station STA1 sets the intra-BSS NAV based on the frame received from the third
station STA3. However, when the value of the Duration field indicated by the frame
received from the third station STA3 is smaller than the value of the currently set NAV, the
first station STA1 does not set the intra-BSS NAV. Then, the first station STA1 receives the
CF-End frame from the second station STA2. The first station STA1 resets the Intra-BSS
NAYV based on the CF-End frame received from the second station STA2. Thereafter, the
first station STA1 may transmit a frame even while attempting the transmission of the third

station STA3. Therefore, the transmission of the first station STA1 may collide with the
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transmission of the third station STA3.

The problems described in the embodiment of FIG. 10 may be solved through the
embodiments described with reference to FIG. 10. However, even if the embodiments
described with reference to FIG. 9 are followed, the operation of the wireless
communication terminal receiving the CF-End frame may be a problem. This will be

described with reference to FIG. 11.

FIG. 11 shows an operation of a wireless communication terminal according to
another embodiment of the present invention to determine whether to reset a NAV based
on a CF-End frame when a BSS color collision occurs.

As described above, the wireless communication terminal may determine whether
to reset the NAV according to the BSS in which the CF-End frame is transmitted.
Specifically, the wireless communication terminal may reset the currently set NAV when
the BSS from which the PPDU setting the currently set NAV is transmitted and the BSS
from which the CF-End frame is transmitted are the same. Additionally, the wireless
communication terminal may not reset the NAV when the BSS from which the PPDU
setting the currently set NAV is transmitted and the BSS from which the CF-End frame is
transmitted are different.

Also, when the NAV is set by the PPDU that is not identified whether the PPDU is
the Intra-BSS PPDU or the Inter-BSS PPDU based on the BSS color value indicated by the
signaling field of the PPDU, the wireless communication terminal may not reset the NAV
based on the CF-End frame transmitted from the Intra-BSS. Also, when the NAYV is set by
the PPDU that is not identified whether the PPDU is the Intra-BSS PPDU or the Inter-BSS
PPDU based on the BSS color value indicated by the signaling field of the PPDU, the
wireless communication terminal may not reset the NAV based on the CF-End frame
transmitted from the BSS corresponding to the multiple-BSSID set including the BSSID
corresponding to the BSS of the wireless communication terminal. Through this
embodiment, the wireless communication terminal may prevent interference with
transmission in the OBSS, which is caused by BSS color collision. In addition, as

described above, the BSS color that the PPDU signals may be the BSS color that the BSS
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color field of the PPDU signals. Specifically, the BSS color that the PPDU signals may be
the BSS color that the BSS color field of the HE-SIG-A of the PPDU signals.

As described above, a case where the wireless communication terminal is not be
able to identify whether the PPDU is the Intra-BSS PPDU or the Inter-BSS PPDU based
on the BSS color value indicated by the signaling field of the PPDU may include a case
where the wireless communication terminal recognizes a BSS color collision. A method of
determining whether a wireless communication terminal collides with a BSS color will be
described in detail with reference to FIG. 12.

FIG. 12 shows an operation of a wireless communication terminal recognizing a
BSS color collision according to an embodiment of the present invention.

The wireless communication terminal may determine the BSS color collision
based on the MAC header. Specifically, the wireless communication terminal may
determine the BSS color collision based on the Address field of the MAC header. In a
specific embodiment, if there are two or more MAC address fields in the MAC header, at
least one of the MAC address fields corresponds to the BSSID of the Intra-BSS, or at least
one of the MAC address fields corresponds to a multiple BSSID set in the BSSID
including the BSSID of the Intra-BSS, the wireless communication terminal may
determine the corresponding PPDU as an Intra-BSS PPDU. This is because in case of BSS
color, collision may occur due to size limitation of BSS color field but the MAC address
indicated by the Address field of the MAC header is a unique value for each wireless
communication terminal and there is no possibility of collision.

However, the wireless communication terminal may determine that the destination
of the MAC frame included in the PPDU is not the wireless communication terminal based
on at least one of the signaling field of the PPDU and the PPDU format, and may not
decode the MAC header. Specifically, when the non-AP wireless communication terminal
receives the HE Single User (SU) PPDU, the BSS color indicated by the signaling field of
the corresponding PPDU is equal to the BSS color of the Intra-BSS, and the corresponding
PPDU is the downlink transmission PPDU, the non-AP wireless communication terminal

may continue decoding. At this time, the non-AP wireless communication terminal may
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determine that the corresponding PPDU is an SU PPDU through L-SIG signaling. Also, the
non-AP wireless communication terminal may determine that the corresponding PPDU is
an extended range SU PPDU based on the L-SIG signaling and the HE-SIG-A modulation
method. Also, the non-AP wireless communication terminal may determine whether the
corresponding PPDU is a PPDU for downlink transmission based on the DL/UL field of
the HE-SIG-A field.

However, when the PPDU received by the non-AP wireless communication
terminal is an uplink transmission PPDU, the non-AP wireless communication terminal
may not decode the MAC frame included in the corresponding PPDU. This is because it is
clear that the PPDU is a PPDU for uplink transmission and that the destination of the
PPDU is not a non-AP wireless communication terminal. Also, when the PPDU received
by the non-AP wireless communication terminal is an MU PPDU and the identifier of the
non-AP wireless communication terminal is not included in the wireless communication
terminal identifier (STAID) field of the signaling field of the PPDU, the non-AP wireless
communication terminal may not decode the MAC frame included in the corresponding
PPDU. At this time, the signaling field of the PPDU may be HE-SIG-B. Also, a case where
the wireless communication terminal identifier (STAID) field of the signaling field of the
PPDU does not include the identifier of the non-AP wireless communication terminal may
include a case where the wireless communication terminal (STAID) field of the signaling
field of the PPDU does not include a broadcast address/multicast address including a non-
AP wireless communication terminal.

The non-AP wireless communication terminal may decode the MAC frame
included in the corresponding PPDU even when it is clear that the destination of the MAC
frame included in the PPDU is not a wireless communication terminal. Specifically, even
when the destination of the MAC frame included in the PPDU is not a wireless
communication terminal, the non-AP wireless communication terminal may decode the
header of the MAC frame included in the PPDU. Specifically, a case where it is clear that
the destination of the MAC frame included in the PPDU is not the wireless communication
terminal may include a case where the corresponding PPDU described above is a HE

Single User (SU) PPDU, the BSS color indicated by the signaling field of the
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corresponding PPDU is the same as the BSS color of the Intra-BSS, and the corresponding
PPDU is a downlink PPDU. In addition, a case where it is clear that the destination of the
MAC frame included in the PPDU is not the wireless communication terminal may include
a case where as described above, the identifier of the non-AP wireless communication
terminal is not included in the wireless communication terminal identifier (STAID) field of

the signaling field of the PPDU.

When the wireless communication terminal is not be able to identify whether the
PPDU is the Intra-BSS PPDU or the Inter-BSS PPDU based on the BSS color value
indicated by the signaling field of the PPDU, the other wireless communication terminals
may not identify whether the PPDU transmitted from the corresponding BSS is the Intra-
BSS PPDU or the Inter-BSS PPDU, so that it may malfunction. In addition, another
wireless communication terminal is not able to identify whether the PPDU transmitted by
the wireless communication terminal is the Intra-BSS PPDU or the Inter-BSS PPDU, so
that the PPDU transmitted by the wireless communication terminal may cause malfunction
of other wireless communication terminals. In order to prevent such a malfunction
problem, the wireless communication terminal may operate as in the following
embodiments.

Specifically, the wireless communication terminal may transmit the PPDU by
including signaling information indicating that the operation based on the BSS color is not
allowed in the signaling field of the PPDU. At this time, the wireless communication
terminal receiving the PPDU including the signaling information indicating that the
operation based on the BSS color is not allowed may not perform the operation based on
the BSS color. In a specific embodiment, the wireless communication terminal may
transmit the BSS color value indicated by the signaling field of the PPDU by setting it to a
predetermined value. At this time, the predetermined value may be a reserved value which
is not used in the BSS color when the BSS color is selected by the AP. For example, the
predetermined value may be zero.

Further, when the wireless communication terminal receives the signaling

information indicating that the operation based on the BSS color is not allowed, the
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wireless communication terminal may not perform the operation based on the BSS color
value. Specifically, when the BSS color value indicated by the signaling field of the PPDU
received by the wireless communication terminal is a predetermined value, the wireless
communication terminal may not perform the SR operation described above based on the
BSS color value. In addition, the wireless communication terminal may transmit the PPDU
by including the signaling information in the signaling field of the PPDU indicating that
operation based on the BSS color is not allowed through the legacy PPDU. Specifically,
the wireless communication terminal may transmit signaling information indicating that
the operation based on the BSS color is not allowed even by using the BW signaling
method of the MAC address or using the reserved bit of the MAC header.

In addition, when the wireless communication terminal receives the PPDU
indicating the predetermined value in the BSS color, the wireless communication terminal
may not perform the operation based on the BSS color. Specifically, when the wireless
communication terminal receives a PPDU indicating a predetermined value as a BSS color,
the wireless communication terminal may not perform the SR operation on the
corresponding PPDU. In a specific embodiment, when the wireless communication
terminal receives a PPDU indicating a predetermined value as a BSS color, the wireless
communication terminal may treat the PPDU as an Intra-BSS PPDU. Accordingly, when
the wireless communication terminal receives a PPDU indicating a predetermined value as
a BSS color, the wireless communication terminal may not discard the corresponding
PPDU.

In addition, the wireless communication terminal receiving the signaling
information indicating that the operation based on the BSS color is not allowed may access
the channel without using the SR operation. Specifically, the wireless communication
terminal receiving the signaling information indicating that the operation based on the BSS
color is not allowed may access the channel without using the BSS color value.

Even if the non-AP wireless communication terminal that does not receive the
signaling signal for the BSS color arbitrarily selects the BSS color, this may cause the
malfunction of the wireless communication terminal operating based on the BSS color.

There is a need for a method to prevent this.
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An AP operating a BSS may select a BSS color corresponding to the BSS. The
non-AP wireless communication terminal may obtain the BSS color allocated to the non-
AP wireless communication terminal from the BSS Color field included in the HE
Operation element received from the AP. Specifically, the non-AP wireless communication
terminal may receive the management frame from the AP associated with the non-AP
wireless communication terminal, and obtain the BSS color allocated to the non-AP
wireless communication terminal from the BSS Color field of the HE Operation element
included in the received management frame. At this time, the management frame may be
any one of a beacon frame, an association request frame, an association response frame, a
reassociation request frame, a reassociation response frame, a probe request frame, and a
probe response frame.

When the non-AP wireless communication terminal fails to receive information
signaling the BSS color, the non-AP wireless communication terminal may use a
predetermined value as a BSS color value when communicating with another wireless
communication terminal. At this time, the predetermined value may be a reserved value
which is not used in the BSS color when the BSS color is selected by the AP. For example,
the predetermined value may be zero. Specifically, if the non-AP wireless communication
terminal does not receive the information signaling the BSS color, the non-AP wireless
communication terminal may set the BSS color value that the PPDU transmitted by the
non-AP wireless communication terminal signals to a predetermined value. Also, when the
non-AP wireless communication terminal fails to receive information signaling the BSS
color, the non-AP wireless communication terminal may set the BSS color value which is
signaled by the frame transmitted by the non-AP wireless communication terminal to a
predetermined value. When the non-AP wireless communication terminal does not receive
information signaling the BSS color, this is because there is no BSS color. Specifically,
when the non-AP wireless communication terminal does not receive the information
signaling the BSS color, the non-AP wireless communication terminal may not associate
with any AP. In addition, a case where the non-AP wireless communication terminal does
not receive the information signaling the BSS color may include a case where the non-AP

wireless communication terminal may establish a tunneled direct link setup (TDLS) link, a
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direct link setup (DLS) link, or an IBSS (Independent) membership. Also, a case where the
non-AP wireless communication terminal does not receive information signaling the BSS
color may include a case where the non-AP wireless communication terminal does not
receive the information on the changed BSS color value after receiving the signaling
information indicating that the operation based on the BSS color value is not allowed from
the AP.

In a specific embodiment, when the non-AP wireless communication terminal fails
to receive the HE Operation element, the non-AP wireless communication terminal may set
the BSS color value included in the PPDU transmitted by the non-AP wireless
communication terminal to a predetermined value. For example, the non-AP wireless
communication terminal may use a predetermined value as a BSS color value when
transmitting a probe request frame. Specifically, the non-AP wireless communication
terminal may set the value of the BSS color field included in the HE Operation element to
a predetermined value when transmitting a probe request frame. When transmitting the
probe request frame, the non-AP wireless communication terminal may set the value of the
BSS color field of the HE-SIG-A field of the PPDU including the probe request frame to a
predetermined value.

In another specific embodiment, when transmitting a PPDU to a wireless
communication terminal of an Inter-BSS, the wireless communication terminal may set a
BSS color value indicated by the PPDU to a predetermined value. There is a high
possibility that the wireless communication terminal may not know the BSS color of the
Inter-BSS. In addition, this is because the wireless communication terminal of the Inter-
BSS may ignore the PPDU indicating the BSS color of the BSS including the wireless
communication terminal.

In addition, when the wireless communication terminal receives the PPDU
indicating the predetermined value as the BSS color, the wireless communication terminal
may not perform the operation based on the BSS color. Specifically, when the wireless
communication terminal receives a PPDU indicating a predetermined value as a BSS color,
the wireless communication terminal may not perform the SR operation on the

corresponding PPDU. In a specific embodiment, when the wireless communication
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terminal receives a PPDU indicating a predetermined value as a BSS color, the wireless
communication terminal may treat the PPDU as an Intra-BSS PPDU. Accordingly, when
the wireless communication terminal receives a PPDU indicating a predetermined value as
a BSS color, the wireless communication terminal may not discard the corresponding

PPDU.

The non-legacy PPDU includes a signaling field indicating a BSS color, e.g., a
HE-SIG-A field, and the wireless communication terminal may perform various SR
operations described above based on the signaling field indicating the BSS color. However,
the legacy PPDU does not include a signaling field that indicates the BSS color. Therefore,
the wireless communication terminal receiving the legacy PPDU must perform the SR
operation based on the MAC frame included in the PPDU. However, there is a MAC frame
including only a Receiver Address RA without including a Transmitter Address TA. When
an operation based on BSS color may not be performed because a MAC frame including
only a receiver address is transmitted via a legacy PPDU or a BSS color collision occurs,
the SR operation for the MAC frame including only the receiver address may be a
problem. An embodiment of the wireless communication terminal related thereto will be
described with reference to FIG. 13 and FIG. 14.

FIG. 13 shows a MAC frame format of a Clear To Send (CTS) frame and an ACK
frame according to an embodiment of the present invention. FIG. 14 shows an operation in
which a wireless communication terminal according to an embodiment of the present
invention sets a NAV based on an RTS frame and a CTS frame.

The MAC frame of the CTS frame and the ACK frame may include a Frame
Control field including information on frame control. In addition, the MAC frame of the
CTS frame and the ACK frame may include a duration field used for NAV setting. In
addition, the MAC frame of the CTS frame and the ACK frame may include an RA field
indicating a receiver address. In addition, the MAC frame of the CTS frame and the ACK
frame may include an FCS field indicating whether the MAC frame includes an error.

The RA field of the CTS frame may be set based on the TA field of the RTS frame.
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Specifically, the value of the TA field of the RA field RTS frame of the CTS frame may be
a value that sets the Individual/Group bit to zero. Also, when the CTS frame is the first
frame of the transmission sequence, the RA field may be set to the MAC address of the
transmitter.

The RA field of the ACK frame may be set based on the Address 2 field of a data
frame, a management frame, a BlockACKReq frame, a BlockACK frame, or a PS-Poll
frame, which is transmitted to one wireless communication terminal. Specifically, the RA
field of the ACK frame may set the Address 2 field value of a data frame, a management
frame, a BlockACKReq frame, a BlockACK frame, or a PS-Poll frame, which is
transmitted to one wireless communication terminal, to the non-bandwidth signaling TA
value. Also, the RA field of the ACK frame may be set to the MAC address of the
receipient.

When the wireless communication terminal may not determine whether the frame
is an Intra-BSS frame or an Inter-BSS frame based on the CTS frame or the Address field
of the ACK frame, the wireless communication terminal may set the Basic NAV based on
the corresponding frame. Specifically, when the wireless communication terminal may not
determine whether the frame is an Intra-BSS frame or an Inter-BSS frame based on a
PPDU including a CTS frame or an ACK frame and may not determine whether the frame
is an Intra-BSS frame or an Inter-BSS frame based on the CTS frame or the Address field
of the ACK frame, the wireless communication terminal may set the Basic NAV based on
the frame. Also, the case where the wireless communication terminal may not determine
whether the frame is an Intra-BSS frame or an Inter-BSS frame based on the CTS frame or
the Address field of the ACK frame may be a case where the address field of the CTS
frame or the ACK frame is one, and the corresponding address field does not indicate the
AP address or the BSSID. In a specific embodiment, the non-AP wireless communication
terminal may receive a downlink (DL) CTS frame. At this time, the address field of the
corresponding CTS frame may include the address of the non-AP wireless communication
terminal and may not include the address or the BSSID of the wireless communication
terminal that is the AP. Accordingly, the wireless communication terminal receiving the

corresponding CTS frame may not determine whether the corresponding CTS frame is an
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Inter-BSS frame or an Intra-BSS frame based on the Address field of the corresponding
CTS frame. Also, when the wireless communication terminal may not determine whether
the frame is an Intra-BSS frame or an Inter-BSS frame based on a PPDU including a CTS
frame or an ACK frame, the corresponding PPDU may be a legacy PPDU. This is because
the legacy PPDU may not include information indicating the BSS color. In addition, a case
where the wireless communication terminal may not be able to determine whether the
frame is an Intra-BSS frame or an Inter-BSS frame based on a PPDU including a CTS
frame or an ACK frame may be a case where the wireless communication terminal may not
be able to determine whether the frame is an Intra-BSS frame or an Inter-BSS frame based
on the BSS color indicated by the signaling field of the corresponding PPDU as in the
above-described embodiments.

In another specific embodiment, when the wireless communication terminal
receives one frame, the wireless communication terminal may set the Basic NAV based on
the frame regardless of the value of the address field of the frame. For example, when
receiving a downlink (DL) CTS frame or an uplink (UL) CTS frame, the wireless
communication terminal may set a Basic NAV based on the frame.

Also, when the wireless communication terminal maintains one NAV, the wireless
communication terminal may regard that the NAV set by the corresponding frame is not set
by the Intra-BSS frame, instead of setting the Basic NAV based on the corresponding
frame in the above-described embodiments. Specifically, when the wireless
communication terminal may not determine whether the frame is an Intra-BSS frame or an
Inter-BSS frame based on the CTS frame or the Address field of the ACK frame, the
wireless communication terminal may regard that the NAV set on the basis of the frame is
not set by the Intra-BSS frame. In addition, when the wireless communication terminal
receives one frame, the wireless communication terminal may regard that the NAV set
based on the frame is not set by the Intra-BSS frame regardless of the value of the address
field of the frame.

In the embodiment of FIG. 14, the first to third stations STA1 to STA3 are all
included in the same BSS. The first station STA1 transmits the RTS frame and the second

station STA2 transmits the CTS frame in response to the RTS frame. The third station
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STA3 sets the Intra-BSS NAV based on the RTS frame. Since the address field of the CTS
frame transmitted by the second station STA2 includes only the address of the first station
STAI, the third station STA3 may not clearly determine whether the CTS frame
transmitted by the second station STA?2 is transmitted from the Intra-BSS frame. Therefore,
the third station STA3 sets the basic NAV based on the CTS frame transmitted by the
second station STA2 as in some embodiments described above.

At this time, when the third station STA3 receives the CF-End frame transmitted
from the first station STA1 or the second station STA2, the third station STA3 identifies the
received CF-End frame as an Intra-BSS frame. Therefore, even if the third station STA3
receives the CF-End frame transmitted from the first station STA1 or the second station
STA2, the third station STA3 resets only the intra-NAV based on the received CF-End
frame, and the basic NAV is maintained. When the third station STA3 does not receive the
RTS frame but receives the CF-End frame from the Inter-BSS in a state where only the
CTS frame is received, the third station STA3 may initiate transmission during the
transmission procedure of the first station STA1 and the second station STA2 to cause
interference.

To solve this problem, the wireless communication terminal may transmit a PPDU
including only one address field in a format of a PPDU signaling a BSS color. However,
when the PPDU signaling the BSS color is transmitted, the legacy wireless communication
terminal may not decode the PPDU. Also, the wireless communication terminal may infer
the BSS of the CTS frame and the ACK frame from the frame transmitted before the CTS
frame or ACK frame. For this, there is a problem that a wireless communication terminal
may be required to receive a previously transmitted frame and store information on the
received frame. Therefore, the wireless communication terminal may transmit information
identifying the BSS through the legacy PPDU. This will be described with reference to
FIGS. 15 to 17.

FIG. 15 shows a format of an 802.11a PPDU according to an embodiment of the

present invention.

The 802.11a PPDU includes a Short Training field including a relatively short
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training signal, a Long Training field including a relatively long training signal, a Signal
field including signaling information, and a Data field including data. The data field may
include a Service field, a PSDU, and a tail bit. The data field may also include a Padding
bit as needed. Specifically, the format of the 802.11a PPDU may be the same as that of
FIG. 15.

At this time, the wireless communication terminal may transmit information
identifying the BSS using the service field. Specifically, the wireless communication
terminal may transmit information identifying the BSS using the reserved bits of the
service field. Specifically, the bits from the first bit BO to the seventh bit B6 of the service
field may be scrambler initialization bits. The remaining nine bits except the scrambler
initialization bit are reserved. Therefore, the wireless communication terminal may
transmit information identifying the BSS using part or all of the nine reserved bits.

Further, the information identifying the BSS may be any one of a BSS color, a
BSSID, and a partial BSS color. In addition, the information identifying the BSS may be a
partial AID generated based on the BSS color. In addition, the information identifying the
BSS may be part of the BSSID or information generated based on the BSSID. At this time,
the information generated based on the BSSID may be a value obtained by calculating a
partial value of the BSSID or a value obtained by calculating the BSSID.

The wireless communication terminal may also transmit information identifying a
BSS through a field other than a service field according to another specific embodiment.
Specifically, the wireless communication terminal may transmit information identifying the
BSS through a signal field.

Further, the wireless communication terminal may transmit information
identifying the BSS by combining a plurality of reserved fields.

In these embodiments, the wireless communication terminal receiving the PPDU
may obtain information identifying the BSS based on the reserved field of the PPDU. In
addition, the wireless communication terminal receiving the PPDU may determine whether
the corresponding PPDU is the Inter-BSS PPDU or the Intra-BSS PPDU based on the
obtained information identifying the BSS.

FIG. 16 shows a format of a service field of a PPDU according to an embodiment
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of the present invention.

As described with reference to FIG. 15, the wireless communication terminal may
transmit information identifying the BSS using the reserved bits of the service field.
Specifically, the wireless communication terminal may transmit information identifying the
BSS using the eighth bit B7 to the thirteenth bit B12 of the service field. Since the reserved
bits are used in the embodiments described with reference to FIG. 15 to FIG. 16, a legacy
wireless communication terminal that does not support the embodiment of the present
invention may not decode information identifying the BSS, but may successfully receive a
PPDU according to an embodiment of the present invention.

The wireless communication terminal may apply the embodiment described with
reference to FIG. 15 to FIG. 16 when the address field of the MAC frame is one. However,
the embodiment described with reference to FIGS. 15 to 16 is not limited thereto, and the
wireless communication terminal may also apply the embodiments described with
reference to FIGS. 15 to 16 even when the number of address fields of the MAC frame is

two or more.

FIG. 17 shows an operation of setting a NAV according to an embodiment of FIG.
15 to FIG. 16 by a wireless communication terminal according to an embodiment of the
present invention.

In the embodiment of FIG. 17, the first to third stations STA1 to STA3 are all
included in the same BSS. The first station STA1 transmits the RTS frame and the second
station STA2 transmits the CTS frame in response to the RTS frame. The third station
STA3 sets the Intra-BSS NAV based on the RTS frame. The address field of the CTS frame
transmitted by the second station STA2 includes only the address of the first station STAI,
but as in the embodiments described with reference to FIGS. 15 to 16, the reserved field of
the PPDU including the CTS frame transmitted by the second station STA2 includes
information identifying the BSS. At this time, the reserved field may be the reserved bit in
the service field. The third station STA3 obtains information identifying the BSS based on
the reserved field. The third station STA3 may set the Intra-BSS NAV based on the
information identifying the BSS. In the embodiment of FIG. 17, the third station STA3
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does not set the value of Intra-BSS NAV because the value of the Intra-BSS NAV already
set is equal to the value of NAV indicated by the duration field of the CTS frame.
Therefore, the third station STA3 may correctly set the intra-BSS NAV and the
basic NAV even when the address field of the MAC frame is one. Thereafter, when the
third station STA3 receives the CF-End frame from the Intra-BSS, the third station STA3
may reset the Intra-BSS NAV. In addition, when the third station STA3 receives the CF-
End frame from the Inter-BSS, the third station STA3 may not reset the Intra-BSS NAV.

FIG. 18 shows a method of setting a partial AID and a Group ID field of VHT-
SIG-A by a wireless communication terminal according to an embodiment of the present
invention.

The VHT-SIG-A field may include a partial AID field and a Group ID field. The
partial AID field may indicate information identifying the connection between the AP and
the wireless communication terminal and information identifying the BSS. Specifically, the
partial AID field of the PPDU transmitted to the AP may indicate the BSSID of the AP.
Also, the partial AID field of the PPDU transmitted to the non-AP wireless communication
terminal may be an identifier obtained by combining the AID of the non-AP wireless
communication terminal and the BSSID of the AP associated with the non-AP wireless
communication terminal. Also, when the PPDU is transmitted to the mesh station, the
value of the partial AID field may be a value corresponding to the last 9 bits of the receiver
address. In a specific embodiment, the partial AID field may be a 9-bit field.

The Group ID field may indicate whether the data in the data field is for multiple
user (MU). Specifically, when the data of the data field is for a single user (SU), the value
of the Group ID field may be 0 or 63. In a specific embodiment, if the PPDU is transmitted
to the AP, the value of the Group ID field may be zero. Also, when the PPDU is transmitted
to the non-AP wireless communication terminal, the value of the Group ID field may be
63. In addition, when the PPDU is transmitted to the mesh station, the value of the Group
ID field may be zero. In a specific embodiment, the Group ID field may be a 6-bit field.

The wireless communication terminal may transmit information identifying the

BSS through the Partial AID field and the Group ID field of VHT-SIG-A. Specifically, a

42



OQur Ref.: WILP-170023-US

wireless communication terminal, which is an AP, may set a partial AID field value to a
non-AP wireless communication terminal according to the following equation.

(dec(AID[0:8]) + dec(BSSID[44:47] XOR BSSID[40:43]) * 2/5) mod 2"9

XOR represents an exclusive OR operation of the bit operation, mod X represents
the remaining value when divided by X, and dec (A [b: c]) represents the number of binary
digits from b+1th bit to c+1th bit of A in decimal again.

At this time, the wireless communication terminal, which is an AP, may set the
Group ID field to 63.

Also, the wireless communication terminal may set the partial AID field of the
PPDU according to the above formula when the wireless communication terminal is a
Direct Link Setup (DLS) station or a Tunneled Direct Link Setup (TDLS) station, and the
wireless communication terminal transmits the PPDU in a direct path, and the receiver of
the PPDU or PSDU is a DLS station or a TDLS station. At this time, the wireless

communication terminal may set the Group ID field to 63.

FIGS. 19 to 20 show a method of determining whether a frame received by a
wireless communication terminal is an Inter-BSS frame or an Intra-BSS frame according to
an embodiment of the present invention.

FIG. 19 shows a method of determining whether a corresponding PPDU is an
Inter-BSS PPDU or an Intra-BSS PPDU based on whether a PPDU received by a wireless
communication terminal is a downlink PPDU according to an embodiment of the present
invention.

As described above, the wireless communication terminal may perform
identification based on the BSS color indicated by the signaling field of the PPDU. Also,
the wireless communication terminal may identify whether the frame received based on the
MAC header of the frame is an Inter-BSS frame or an Intra-BSS frame. Specifically, when
the receiver address RA or the transmitter address TA of the MAC header of the frame
received by the wireless communication terminal is a BSSID of a BSS including a wireless
communication terminal or a bandwidth signaling variant of a BSSID, the wireless

communication terminal may identify the received frame as an Intra-BSS frame.
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The wireless communication terminal may identify whether the received PPDU is
an Inter-BSS PPDU or an Intra-BSS PPDU based on information other than the BSS color
value indicated by the MAC address and the signaling field of the PPDU. Specifically, the
wireless communication terminal may identify whether the received PPDU is an Inter-BSS
PPDU based on other parameter values of the RXVECTOR. In particular, when a BSS
color collision occurs, the wireless communication terminal may identify whether the
PPDU received is an Inter-BSS PPDU or an Intra-BSS PPDU based on information other
than the BSS color value indicated by the signaling field of the PPDU. Specifically, when
the frame received by the wireless communication terminal is a downlink frame, the
wireless communication terminal may identify the frame as an inter-BSS frame. In a
specific embodiment, even if the BSS color value indicated by the BSS color field of the
signaling field of the PPDU or the BSS color indicated by the partial AID field is the same
as the BSS color of the BSS including the wireless communication terminal, when the
frame received by the wireless communication terminal, which is an AP, is a downlink
frame, the wireless communication terminal may identify the frame as an Inter-BSS frame.
For example, in the embodiment of FIG. 19, the AP receives a PPDU for downlink
transmission and determines the PPDU as an Inter-BSS frame.

In addition, when the value of the Group ID field of the VHT-SIG-A field of the
PPDU received by the wireless communication terminal is 63, the wireless communication
terminal may identify the received PPDU as an Inter-BSS PPDU. This is because, as
described with reference to FIG. 18, the Group ID field of the PPDU transmitted to the
non-AP wireless communication terminal is set to 63. At this time, the wireless
communication terminal, which is an AP, may identify the received PPDUs as Inter-BSS
PPDUs only when the DLS protocol or the TDLS protocol is not used. As described above,
this is because even when a DLS wireless communication terminal or a TDLS wireless
communication terminal transmits a PPDU to a DLS wireless communication terminal or a
TDLS wireless communication terminal through a direct path, the value of the Group ID
field is set to 63.

Also, the wireless communication terminal, which is an AP, may identify whether

the VHT PPDU is the Inter-BSS PPDU or the Intra-BSS PPDU based on the partial AID
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field of the VHT PPDU. Specifically, the wireless communication terminal, which is an
AP, may identify whether the VHT PPDU is an Inter-BSS PPDU or an Intra-BSS PPDU
based on the partial AID field and the Group ID field of the VHT PPDU. In the specific
embodiment, when the value of the partial AID field is a value that does not exist in the
BSS operated by the wireless communication terminal, the AP may identify the
corresponding PPDU as an Inter-PPDU.

In addition, when the wireless communication terminal, which is an AP, receives
the VHT MU PPDU, the wireless communication terminal may identify the PPDU as an
Inter-PPDU. This is because the VHT MU PPDU may only be used for downlink
transmission. Specifically, the wireless communication terminal, which is an AP, may
determine that the corresponding PPDU is a VHT MU PPDU through auto detection and
the VHT-SIG-A field. In addition, If the group ID of the VHT-SIG-A is not 0 or 63, the
wireless communication terminal, which is an AP, may identify the corresponding PPDU
as the MU PPDU.

Also, when the wireless communication terminal, which is an AP, receives the HE
PPDU and the UL/DL field of the HE-SIG-A field indicates downlink transmission, the
wireless communication terminal, which is an AP, may identify the corresponding PPDU
as the Inter-BSS PPDU. At this time, the value of the UL/DL field may be zero. At this
time, the wireless communication terminal, which is an AP, may identify the received
PPDUs as Inter-BSS PPDUs only when the DLS protocol or the TDLS protocol is not
used.

When the wireless communication terminal of the AP receives the HE PPDU and
the corresponding PPDU is not transmitted to the wireless communication terminal
included in the IBSS and the UL FLAG field of the HE-SIG-A field indicates the
downlink transmission, the wireless communication terminal, which is an AP, may identify
the PPDU as an Inter-BSS PPDU. At this time, the wireless communication terminal,
which is an AP, may determine whether the DLS protocol or the TDLS protocol is used,
and thus may determine whether the received PPDU is not transmitted to the wireless
communication terminal included in the IBSS.

When a wireless communication terminal, which is an AP, receives a trigger-based
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PPDU from a wireless communication terminal that is not triggered by the wireless
communication terminal, which is an AP may identify the corresponding PPDU as an Inter-
BSS PPDU. Specifically, when a wireless communication terminal, which is an AP,
receives a trigger-based PPDU without transmitting a trigger frame, the wireless

communication terminal, which is an AP, may identify the PPDU as an Inter-BSS PPDU.

FIG. 20 shows a method for identifying whether a MAC frame received is an Intra-
BSS frame or an Inter-BSS frame based on SR-related information by a wireless
communication terminal according to an embodiment of the present invention.

As described above, when a wireless communication terminal that is an AP
receives a PPDU for downlink transmission, the wireless communication terminal that 1s
an AP may identify the PPDU as an Inter-PPDU. This is because the PPDU that is the
destination of the wireless communication terminal, which is an AP in the Intra-BSS, is the
PPDU for the uplink transmission. In addition, the AP, which is an AP, may identify
whether the corresponding PPDU is the Inter-BSS PPDU based on the SR-related
information indicated by the PPDU. The SR-related information included in the PPDU
may indicate that the PPDU includes a trigger frame. Also, the trigger frame is used only
for downlink transmission. Therefore, the wireless communication terminal, which is an
AP, may determine whether the corresponding PPDU is a PPDU for downlink transmission
based on whether the PPDU includes a trigger frame. Therefore, the wireless
communication terminal may identify whether the corresponding PPDU is an Inter-BSS
PPDU based on the SR-related information.

At this time, the SR related information may be the SR field of the signaling field
of the PPDU. Specifically, the signaling field of the PPDU may indicate whether or not the
SR operation is allowed while the corresponding PPDU is being transmitted, and may
indicate an allowable condition. At this time, the signaling field may be the HE-SIG-A
field. Specifically, the SR field may indicate an SR_Delay indicating that the SR operation
is to be delayed. If the PPDU is a HE SU PPDU or a HE extended range SU PPDU, and
the corresponding PPDU includes a trigger frame, the SR field indicates SR_Delay.

In addition, the SR field may indicate SR_Restricted, which indicates that SR
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operation is restrictively allowed. Specifically, when the SR field of the PPDU has the
SR_Restricted value, during the SR operation of the Inter-BSS wireless communication
terminal, the TXOP duration of the transmission of the Inter-BSS wireless communication
terminal may be restricted to the PPDU including the trigger frame. Also, when the PPDU
is an HE MU PPDU and the corresponding PPDU includes a trigger frame, the SR field
indicates SR_Restricted.

Also, the SR field may indicate SR_Disallowed indicating that the SR operation is
not allowed. A wireless communication terminal transmitting a PPDU including a trigger
frame indicates that the PPDU includes a trigger frame through the SR field of the PPDU
and may protect the transmission sequence based on the trigger frame.

Therefore, when the SR field value of the PPDU received by the wireless
communication terminal, which is an AP, is SR_Restricted or SR_Delay, the wireless
communication terminal, which is an AP, may identify the PPDU as an Inter-BSS PPDU
based on the type of the PPDU and the SR field. Specifically, when the PPDU received by
the wireless communication terminal AP is a HE Single User (SU) PPDU or a HE extended
range SU PPDU, and the SR field signaled by the corresponding PPDU indicates
SR_Restricted, the wireless communication terminal, which is an AP, may identify the
PPDU as an Inter-BSS PPDU. Also, when the PPDU received by the wireless
communication terminal is an HE MU PPDU and the value of the SR field signaled by the
PPDU indicates SR_Delayed, the wireless communication terminal, which is an AP, may
identify the PPDU as an Inter-BSS PPDU. At this time, the HE SU PPDU indicates a
PPDU for transmission to a single wireless communication terminal. Also, the HE
extended range SU PPDU indicates a PPDU for transmission to a single wireless
communication terminal. Also, the HE MU PPDU indicates a PPDU for a plurality of
wireless communication terminals.

Also, in a specific embodiment, when the PPDU received by the non-AP wireless
communication terminal is an Inter-BSS PPDU or an Intra-BSS PPDU, the non-AP
wireless communication terminal may prioritize the determination based on the SR-related
information indicated by the PPDU over the determination based on the BSS color value

indicated by the PPDU signaling field.
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In the embodiment of FIG. 20, the first AP AP1 transmits a trigger frame for
triggering the transmission of the first station STA1 and the second station STA2. At this
time, the second AP AP2 receives the PPDU including the trigger frame transmitted by the
first AP AP1. The second AP AP2 may recognize that the corresponding PPDU is the
PPDU including the trigger frame through the SR field value of the PPDU including the
trigger frame transmitted by the first AP AP1. Accordingly, the second AP AP2 may
identify the PPDU including the trigger frame transmitted by the first AP AP1 as the Inter-
BSS PPDU. Particularly, even when the BSS color x of the BSS operated by the second AP
AP2 is the same as the BSS color x of the BSS operated by the first AP AP1, the second AP
AP2 may identify the PPDU including the trigger frame transmitted by the first AP AP1 as
the Inter-BSS PPDU.

FIG. 21 shows a method for a wireless communication terminal to determine
whether the corresponding PPDU is an Inter-BSS PPDU or an Intra-BSS PPDU when the
PPDU received by the wireless communication terminal according to the embodiment of
the present invention satisfies both the Inter-BSS PPDU condition and the Intra-BSS
PPDU condition.

When the frame received by the wireless communication terminal satisfies both
the Inter-BSS frame condition and the Intra-BSS frame condition, the wireless
communication terminal may identify the frame as an Inter-BSS frame. Specifically, when
the frame received by the wireless communication terminal satisfies both the Inter-BSS
frame condition and the Intra-BSS frame condition and the wireless communication
terminal is not able to identify whether the frame is an Inter-BSS frame or an Intra-BSS
frame based on the MAC address, the wireless communication terminal may identify the
frame as an Inter-BSS frame. In this case, a case where the wireless communication
terminal is not able to identify the Inter-BSS frame or the Intra-BSS frame based on the
MAC address may include a case where the wireless communication terminal is not able to
decode the MAC header of the corresponding frame.

In addition, the Inter-BSS frame condition and the Intra-BSS frame condition may

include all conditions for identifying whether the wireless communication terminal is an
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Inter-BSS frame or an Intra-BSS frame in the above-described embodiments. For example,
the wireless communication terminal may identify whether the frame is an Inter-BSS frame
or an Intra-BSS frame based on the BSS color value indicated by the BSS color field of the
signaling field of the PPDU including the MAC frame. As described above, the BSS color
that the PPDU signals may be the BSS color that the BSS color field of the PPDU signals.
Specifically, the BSS color that the PPDU signals may be the BSS color that the BSS color
field of the HE-SIG-A of the PPDU signals.

Also, the wireless communication terminal may identify whether the frame is an
Inter-BSS frame or an Intra-BSS frame based on the value of the partial AID field of the
signaling field of the PPDU including the frame. Also, the wireless communication
terminal may identify whether the frame is an Inter-BSS frame or an Intra-BSS frame
based on the Address field of the frame. In addition, when the wireless communication
terminal is an AP and the wireless communication terminal receives a downlink
transmission PPDU, the wireless communication terminal may identify a frame included in
the corresponding PPDU as an Inter-BSS frame.

If the PPDU includes a BSS color field, the partial AID field is less likely to
include information on the BSS color. Therefore, a case where the Intra-BSS frame
condition and Inter-BSS color condition are satisfied at the same time may include a case
where when the wireless communication terminal performs determination based on the
BSS color field or the partial AID field, the corresponding PPDU is identified as an Intra-
BSS PPDU, and when the wireless communication terminal performs determination based
on the address field of the frame, the corresponding PPDU may be identified as an Inter-
BSS PPDU. Or, when the wireless communication terminal performs determination based
on the BSS color field or the partial AID field, the corresponding MAC frame is identified
as an Intra-BSS frame, and when the wireless communication terminal performs
determination based on whether the PPDU including the MAC frame is an uplink
transmission format, the corresponding PPDU is identified as an Inter-BSS PPDU. Since
the number of bits representing the BSS color is limited, a BSS color collision may occur
as described above. Therefore, when the frame received by the wireless communication

terminal satisfies both the Inter-BSS frame condition and the Intra-BSS frame condition,
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the wireless communication terminal may identify whether the frame received based on a
condition other than the BSS color indicated by the PPDU is an Inter-BSS frame or an
Intra-BSS frame. Specifically, when the frame received by the wireless communication
terminal satisfies both the Inter-BSS frame condition and the Intra-BSS frame condition,
the wireless communication terminal may identify whether the received frame is an Inter-
BSS frame or an Intra-BSS frame based on a condition other than the BSS color field or
the partial AID field of the PPDU. At this time, other conditions may be identified based on
the Address field of the MAC header described above. Further, another condition may be
that the PPDU including the frame is a PPDU for downlink transmission.

In the embodiment of FIG. 21, the first AP APl transmits an HE MU PPDU
including a trigger frame to the first station STA1 and the second station STA2. At this
time, the second AP AP2 receives the HE MU PPDU including the trigger frame
transmitted by the first AP AP1. The BSS color of the BSS operated by the first AP AP1
and the second AP is equal to x. Therefore, the BSS color indicated by the HE-SIG-A field
of the HE MU PPDU transmitted by the first AP AP1 satisfies the Intra-BSS color
condition. However, when the HE MU PPDU transmitted by the first AP AP1 is the PPDU
for downlink transmission including the trigger frame and as in the above-described
embodiment, since the determination based on whether or not the PPDU for downlink
transmission is prior to the determination based on the BSS color when the wireless
communication terminal determine that the frame received by the wireless communication
terminal is an Inter-BSS frame or an Intra-BSS frame, the second AP AP2 identifies the HE
MU PPDU transmitted by the first AP AP1 as an Inter-BSS PPDU.

The wireless communication terminal may identify the received frame as an Intra-
BSS frame according to any one condition, and then, identify the received frame as an
Inter-BSS frame according to the determination priority order described above. At this
time, the wireless communication terminal may use the enhanced CCA level. Specifically,
the wireless communication terminal may use the CCA level corresponding to the inter-
BSS frame. In a specific embodiment, the CCA level corresponding to the Inter-BSS frame

may be referred to as the OBSS PD level.
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As described above, the wireless communication terminal may enter the power
save state based on the MAC header. At this time, the specific operation of the wireless
communication terminal will now be described in detail with reference to FIGS. 22 to 23.

FIG. 22 shows a case where a wireless communication terminal according to an
embodiment of the present invention enters a power save state based on a MAC header of a
frame received by the wireless communication terminal. Also, FIG. 23 shows a case where,
when a wireless communication terminal according to an embodiment of the present
invention is included in a BSS corresponding to a multiple BSSID set, the wireless
communication terminal enters a power save state based on a MAC header of a frame
received by the wireless communication terminal.

When a Transmitter Address TA or a Receiver Address RA indicated by a MAC
header of a received frame corresponds to another BSSID of a multiple BSSID set that
includes a BSSID of a BSS including a wireless communication terminal, the wireless
communication terminal may determine the received frame as an Intra-BSS frame. When
the frame received by the wireless communication terminal is an Intra-BSS frame and the
wireless communication terminal is not the recipient of a received frame, the wireless
communication terminal may enter the power save state. At this time, the wireless
communication terminal may maintain the power save state until the end of the duration of
the PPDU including the received frame.

In the embodiment of FIG. 22, the first station STA1 and the second station STA2
are associated with the same access point AP. When the access point AP transmits the
PPDU to the first station STA1, the second station STA2 may receive the PPDU. At this
time, the second station STA2 determines whether the received PPDU is an intra-BSS
frame. When the received PPDU is an Intra-BSS frame, the second station STA2
determines whether the recipient of the received PPDU is the second station STA2.
Specifically, the second station STA2 may determine whether the receiver of the PPDU
received based on the MAC header is the second station STA2. At this time, when the
second station STA?2 is not the receiver of the received PPDU, the second station STA2
may enter the power save state.

When entering the power save state, the wireless communication terminal may
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determine whether the Receiver Address RA of the frame indicates a plurality of wireless
communication terminals including the corresponding wireless communication terminal.
Specifically, when the received frame is an Intra-BSS frame, the Receiver Address RA of
the received frame is not the MAC address of the wireless communication terminal, and
the Receiver Address RA of the received frame does not correspond to the broadcast
address, the wireless communication terminal may enter the power save state. At this time,
when the Receiver Address RA of the received frame does not correspond to the multicast
address that the wireless communication terminal is required to receive and the Receiver
Address RA of the received frame does not correspond to the group address that the
wireless communication terminal is required to receive, the wireless communication
terminal may enter the power save state.

In a specific embodiment, even when the Receiver Address RA of the trigger
frame or the Receiver Address RA of a multi-station block ACK (Multi-STA BlockACK)
frame does not match the MAC address of the wireless communication terminal, the
wireless communication terminal may be required to receive a trigger frame or a multi-
station block ACK frame. Specifically, when the receiver of the trigger frame is a plurality
of wireless communication terminals, the Receiver Address RA of the trigger frame may be
a broadcast address. At this time, the number of User Info fields of the trigger frame may
be two or more. Also, when the receiver of the multi-station block ACK frame is a plurality
of wireless communication terminals, the Receiver Address RA of the multi-station block
ACK may be a broadcast address. At this time, the number of AID fields in the Per STA
Info subfield of the multi-station block ACK may be two or more. At this time, the
broadcast address may indicate a plurality of wireless communication terminals or one
wireless communication terminal.

Accordingly, when the received frame is an Intra-BSS frame, the Receiver Address
RA of the received frame is not the MAC address of the wireless communication terminal,
the received frame is a trigger frame, and the Receiver Address RA of the received frame
does not correspond to the broadcast address, the wireless communication terminal may
enter the power save state. In addition, when the received frame is an Intra-BSS frame, the

Receiver Address RA of the received frame is not the MAC address of the wireless
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communication terminal, the received frame is a trigger frame, and the Receiver Address
RA of the multi-station block ACK frame does not correspond to the broadcast address, the
wireless communication terminal may enter the power save state.

Specifically, when the receiver of the trigger frame or the multi-station block ACK
frame is a plurality of wireless communication terminals, the Receiver Address RA may be
a multicast address or a group address. Therefore, when the wireless communication
terminal receives the trigger frame or the multi-station block ACK frame and the Receiver
Address RA of the received frame is not a multicast address and a group address including
the wireless communication terminal, the wireless communication terminal may enter the
power save state.

When any one of the BSSIDs included in the multiple BSSID set is set to the
Receiver Address RA of the frame or the Transmitter Address TA of the frame, only the
wireless communication terminal included in the BSS identified by the corresponding
BSSID may be a recipient or a transmitter of the corresponding frame. Specifically, for a
frame transmitted to a plurality of wireless communication terminals included in each of
two or more BSSs corresponding to a multiple BSSID set, a modified value may be set
based on the BSSID in the Transmitter Address of the frame. At this time, the wireless
communication terminal may not separately determine whether the Receiver Address RA
and the Transmitter Address TA are the broadcast address or the multicast address
including the address of the wireless communication terminal. For convenience of
explanation, the BSSID of the BSS including the wireless communication terminal is
referred to as a first BSSID, and the first BSSID and a different BSSID are referred to as a
second BSSID. Specifically, when the second BSSID is included in the multiple BSSID set
including the first BSSID and the Receiver Address RA or the Transmitter Address TA of
the frame received by the wireless communication terminal matches the second BSSID, the
wireless communication terminal may enter the power save state.

In the embodiment of FIG. 23, the multiple BSSID set includes a first BSSID
BSSID(1) and a second BSSID BSSID(2). The first station STA1 is included in the BSS
identified by the second BSSID BSSID(2) and the second station STA2 is included in the
BSS identified by the first BSSID BSSID(1). At this time, the virtual access point having

53



OQur Ref.: WILP-170023-US

the second BSSID BSSID(2) transmits the PPDU to the first station STA1. The second
station STA2 receives the corresponding PPDU. The second station STA2 determines
whether the received PPDU is an intra-BSS frame. Specifically, the second station STA2
may determine whether the MAC address signaled by the MAC header of the received
PPDU is the BSSID of the multiple BSSID set including the first BSSID. Since the
Transmitter Address TA of the received PPDU is the second BSSID BSSID(2), the second
station STA2 determines the received PPDU as an intra-BSS frame. Also, since the
receiver of the received PPDU is a wireless communication terminal included in the BSS
identified by the second BSSID BSSID(2), the second station STA2 enters the power save
state.

When the received PPDU is an Inter-BSS frame, the second station STA2
determines whether the recipient of the received PPDU is the second station STA2.
Specifically, the second station STA2 may determine whether the recipient of the PPDU
received based on the MAC header is the second station STA2. At this time, when the
second station STA?2 is not the receiver of the received PPDU, the second station STA2
may enter the power save state.

In another specific embodiment, if the reference BSSID is set to the Transmitter
Address TA of the frame, it may indicate that the Transmitter Address TA is transmitted to
a plurality of wireless communication terminals included in two or more BSSs
corresponding to the multiple BSSID set. When the second BSSID is included in the
multiple BSSID set including the first BSSID, the second BSSID is not the reference
BSSID, and the Receiver Address RA or the Transmitter Address TA of the frame received
by the wireless communication terminal is transmitted from the second BSSID, the

wireless communication terminal may enter the power save state.

As described above, the wireless communication terminal may signal various
information through the signaling field of the PPDU. The format of the signaling field will
be described with reference to FIG. 24.

FIG. 24 shows the format of the HE-SIG-B field according to an embodiment of

the present invention.
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The HE MU PPDU may include a HE-SIG-B field that signals information
necessary for multi-user transmission. Specifically, the HE-SIG-B field may be classified
into a common field for signaling information commonly applied to wireless
communication terminals participating in multi-user transmission and a user-specific field
for signaling information for each of a plurality of wireless communication terminals
participating in multi-user transmission. Both the common field and the user-specific field
may be encoded based on 20 MHz. Specifically, the common field may include
information on resource allocation such as a resource unit RU allocated to a plurality of
wireless communication terminals participating in multi-user transmission and a number of
users in the MU-MIMO. Further, in the user-specific field, information on each of the
plurality of wireless communication terminals may be arranged in the order listed in the
RU allocation field in the common field.

Specifically, the user-specific field includes information on a station identifier
(STAID), a number of spatial streams, a transmit beamforming (TxBF), a modulation and
coding scheme (MCS), a dual sub-carrier modulation (DCM), and Coding. In addition, the
user-specific field may include information on Spatial Configuration Fields, MCS, DCM,
and Coding when a plurality of wireless communication terminals are allocated to one RU.
At this time, information on coding may indicate whether LDPC is used or not. The
common field may include one Binary Block Code (BCC) block. The user-specific field
includes information on the two wireless communication terminals in one BCC block. At
this time, the last BCC block may include information on one wireless communication
terminal. Also, the information on the individual wireless communication terminals may be
referred to as Per-user content. One BCC block may include CRC and Tail bits. In addition,
the HE-SIG-B field may also include padding to align the OFDM symbol boundaries. The
format of the specific HE-SIG-B field may be as shown in FIG. 24(a).

When a wireless communication terminal transmits a PPDU over a frequency
bandwidth of 40 MHz or more, the wireless communication terminal may repeatedly
transmit two HE-SIG-B fields each having a frequency bandwidth of 20 MHz every 40
MHz by the entire frequency bandwidth. At this time, the two HE-SIG-B fields may

include different information. In addition, each of the two HE-SIG-B fields may include

5b



OQur Ref.: WILP-170023-US

information on an RU included in the frequency bandwidth in which the corresponding
HE-SIG-B field is transmitted. The wireless communication terminal receiving the PPDU
may recognize the configuration of the entire MU PPDU by decoding two HE-SIG-B
fields. Specifically, the wireless communication terminal may transmit the HE-SIG-B field
in the form as shown in FIG. 24(b).

In a specific embodiment, the wireless communication terminal may indicate a
wireless communication terminal corresponding to per-user content through an identifier of
the wireless communication terminal in a user-specific field of the HE-SIG-B field. At this
time, the identifier of the wireless communication terminal may be an association identifier
(AID). If multiple BSSID sets are used, the wireless communication terminal uses the
assigned AID according to the group addressed AID assignment method in the multiple
BSSID TIM Operation so that it is possible to broadcast a PPDU to wireless
communication terminals included in any one of a plurality of BSSs corresponding to
multiple BSSIDs. For example, there are N BSSs corresponding to a set of multiple
BSSIDs, and each of the N BSSs may have one of the values from 0 to N-1 as an AID. At
this time, the wireless communication terminal may broadcast the PPDU to the wireless
communication terminal of the BSS corresponding to the AID of 0 by designating the
wireless communication terminal identifier as O in the per-user content of the user-specific
field. When multiple BSSID sets are used, the wireless communication terminal may
broadcast PPDUs to wireless communication terminals included in all BSSs corresponding
to multiple BSSID sets using a specific AID. At this time, the specific AID may be an
unassigned value in a multiple BSSID TIM operation. In a specific embodiment, the
specific AID may be 2047.

A frame to be transmitted to a plurality of wireless communication terminals and a
frame to be transmitted to any one wireless communication terminal may be included in
one MU PPDU. At this time, a plurality of RUs to which the PPDUs are transmitted may
be divided into RUs used for a plurality of wireless communication terminals and RUs
used for transmission to any one wireless communication terminal. When the wireless
communication terminal receives the MU PPDU, the wireless communication terminal

may determine whether the per-user content indicates information corresponding to the
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wireless communication terminal or based on the wireless communication identifier
included in the per-user content. At this time, the wireless communication terminal may
determine whether the wireless communication terminal identifier indicates the wireless
communication terminal based on the range of the wireless communication terminal
indicated by the wireless communication terminal identifier. Specifically, the wireless
communication terminal may be identified from a wireless communication terminal
identifier indicating a small range of wireless communication terminals. For example, the
HE-SIG-B field may include N wireless communication terminal identifiers from a
wireless communication terminal identifier indicating the first group to a wireless
communication terminal identifier indicating the Nth group. At this time, the first group
includes a smaller number of wireless communication terminals than the second group, and
the second group includes a smaller number of wireless communication terminals than the
third group. In this case, the wireless communication terminal may confirm the wireless
communication terminal identifier indicating the (N-1)th group from the wireless
communication terminal identifier indicating the (N)th group.

When multiple BSSID sets are used, the wireless communication terminal may
determine the wireless communication terminal identifier included in the HE-SIG-B field
in the following order. When a wireless communication terminal identifier indicating only
the wireless communication terminal is included in the per-user content, the wireless
communication terminal may receive the payload of the PPDU transmitted through the RU
indicated by the per-user content. When the wireless communication terminal identifier
indicating only the wireless communication terminal is not included in the per-user content
and the wireless communication identifier indicating a broadcast to the wireless
communication terminals of the BSS with which the wireless communication terminal is
associated is included in the per-user content, the wireless communication terminal may
receive the payload of the PPDU transmitted through the RU indicated by the per-user
content. The wireless communication terminal identifier indicating only the wireless
communication terminal is not included in the per-user content, the wireless
communication identifier indicating the broadcast to the wireless communication terminals

of the BSS with which the wireless communication terminal is associated is not included in
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the per-user content, and the wireless communication terminal identifier indicating a
broadcast to wireless communication terminals included in all BSSs may be included in the
per-user content. At this time, the wireless communication terminal may receive the
payload of the PPDU transmitted through the RU indicated by the per-user content
including the wireless communication terminal identifier indicating the broadcast to the
wireless communication terminals included in all the BSSs. If all of the above cases are not
satisfied, the wireless communication terminal may stop decoding the corresponding
PPDU. This is because the payload of the PPDU to be decoded by the wireless
communication terminal is not included in the PPDU. For convenience of explanation, the
wireless communication terminal identifiers are described in three ranges but depending on
the number or inclusion relationship of the wireless communication terminals, there may
be more range types. In such a case, as described above, the wireless communication
terminal may determine the wireless communication terminal identifier according to the
size of the range indicated by the wireless communication terminal identifier.

When multiple BSSID sets are not used, the wireless communication terminal may
confirm the wireless communication terminal identifier included in the HE-SIG-B field in
the following order. When a wireless communication terminal identifier indicating only the
wireless communication terminal is included in the per-user content, the wireless
communication terminal may receive the payload of the PPDU transmitted through the RU
indicated by the per-user content. When the wireless communication terminal identifier
indicating only the wireless communication terminal is not included in the per-user
content, and a wireless communication identifier indicating at least one of broadcast, group
cast, and multicast for a group including a wireless communication terminal is included in
the per-user content, the wireless communication terminal may receive the payload of the
PPDU transmitted through the RU indicated by the per-user content. The wireless
communication terminal identifier indicating only the wireless communication terminal is
not included in the per-user content, the wireless communication identifier indicating at
least one of broadcast, group cast, and multicast for a group including a wireless
communication terminal is not included in the per-user content, and the wireless

communication terminal identifier indicating a broadcast to the wireless communication
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terminals included in the BSS may be included in the per-user content. At this time, the
wireless communication terminal may receive the payload of the PPDU transmitted
through the RU indicated by the per-user content including the wireless communication
terminal identifier indicating the broadcast to the wireless communication terminals
included in the BSS. If all of the above cases are not satisfied, the wireless communication
terminal may stop decoding the corresponding PPDU. This is because the payload of the
PPDU to be decoded by the wireless communication terminal is not included in the PPDU.
For convenience of explanation, the wireless communication terminal identifiers are
described in three ranges but depending on the number or inclusion relationship of the
wireless communication terminals, there may be more range types. In such a case, as
described above, the wireless communication terminal may determine the wireless
communication terminal identifier according to the size of the range indicated by the

wireless communication terminal identifier.

In order for the wireless communication terminal receiving the MAC frame to
effectively control the MAC frame, the wireless communication terminal may transmit
information on the MAC frame control through the MAC frame header. At this time, there
is a need for a method for efficiently transmitting information on MAC frame control. This
will be described with reference to FIGS. 25 and 33.

FIG. 25 is a view illustrating a MAC frame format according to an embodiment of
the present invention.

The MAC frame may include a Frame Control field indicating information on
frame control. Also, the MAC frame may indicate a duration used for NAV setting
according to the frame type, or may include a Duration/ID field indicating the AID of the
wireless communication terminal transmitting the frame. In addition, the MAC frame may
include four Address fields indicating information related to the address. Further, the MAC
frame may include a Sequence Control field indicating information on sequence control. In
addition, the MAC frame may include a QoS Control field indicating information on
Quality of Service (QoS) control. In addition, the MAC frame may include a Frame Body

field indicating a payload of the MAC frame. In addition, the MAC frame may include an
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FCS field indicating whether the MAC frame includes an error. The MAC frame may not
include the fields described above depending on the frame type or subtype. Also, the MAC
frame may include a Frame Control field, a Duration/ID field, an Address 1 field, and an

FCS field regardless of a frame type and a subtype.

FIG. 26 is a view illustrating a variant of an HT Control field according to an
embodiment of the present invention.

The wireless communication terminal may transmit and modify various HT
Control fields. Specifically, the wireless communication terminal may transmit the HT
Control field in the format of an HT variant, a VHT variant, or an HE variant. Also, the HT
Control field may be a 32-bit field. At this time, the first bit BO and the second bit B1 of
the HT Control field may indicate the type of the HT Control field. When the first bit BO of
the HT Control field is 0, the HT Control field may be an HT variant. At this time, the bits
below the second bit B1 of the HT Control field may include the HT Control Middle, the
AC Constraint, and the RDG/More PPDU subfields as shown in FIG. 26. Also, when the
first bit BO of the HT Control field is 1 and the second bit B1 is 0, the HT Control field
may be a VHT variant. At this time, the bits below the second bit B1 of the HT Control
field may include the VHT Control Middle, the AC Constraint, and the RDG/More PPDU
subfields as shown in FIG. 26. When the first bit BO of the HT Control field is 1 and the
second bit B1 is 1, the HT Control field may be an HE variant. At this time, the bits below
the second bit B1 of the HT Control field may include an aggregated control (A-Control)
subfield as shown in FIG. 26. The A-Control subfield may include Control information.
The control information included in the A-Control and the format of the A-Control subfield

will be described with reference to FIGS. 27 to 33.

FIG. 27 shows the format of the A-Control subfield according to an embodiment of
the present invention.

The wireless communication terminal according to the embodiment of the present
invention may insert one or a plurality of control subfields into the A-Control subfield to

transmit the same. At this time, the number of Control subfields included in the A-Control
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subfield may be differently applied depending on at least one of the type and the subtype of
the MAC frame. At this time, the A-Contorl sub-field may include a padding bit to match
the length of the sub-field. In a specific embodiment, the A-Control subfield may be a 30-
bit field. Also, the HE variant may be a 32-bit field. The A-Control subfield may include
zeros as padding bits. The A-Control subfield may include control subfields consecutively.

In addition, the Control sub-field may include a Control ID sub-field indicating the
type of information included in the Control sub-field. In addition, the Control sub-field
may include a Control Information sub-field indicating Control information. In a specific
embodiment, the Control ID field may be a 4-bit field. The contents and length of the
Control Information subfield may be determined according to the Control ID subfield.
Specifically, the A-Control subfield may be in the format shown in FIG. 27(a). In addition,
the Control sub-field included in the A-Control sub-field may have a format as shown in
FIG. 27(b).

The Control subfield may include information related to at least one of UL MU
response scheduling, Receive operation mode indication, HE link adaptation, UL PPDU
triggering, BlockACK request, and Buffer Status Report Requests. When a bit
corresponding to the length of the A-Control sub-field is decoded, the wireless
communication terminal that decodes the Control subfield may determine that there is no
additional Control information to be decoded. However, when the number of Control
subfields included in the A-Control subfield is variable and the length of the A-Control
sub-field remains, the wireless communication terminal that decodes the A-Control
subfield may not determine whether the current decoding bit is a padding bit or a control
subfield. Therefore, there is a need for a method of a wireless communication terminal that
decodes the A-Control subfield to determine whether the currently decoded bit is a padding
bit.

The wireless communication terminal may insert the Control subfields of the A-
Control subfield into the A-Control subfield in the order in which they are arranged
according to the Control ID. Specifically, the wireless communication terminal may insert
the control subfields of the A-control subfield into the A-control subfields in ascending

order of the Control ID. In another specific embodiment, the wireless communication
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terminal may insert control sub-fields of the A-Control sub-field into the A-Control sub-
field in a descending order of the Control ID. When the Control subfields are inserted into
the A-Control subfield in the order in which they were sorted according to the Control ID,
the wireless communication terminal decoding the A-Control sub-field may determine the
corresponding bit as a padding bit when the value of the Control ID field in the A-Control
sub-field is continuously 0. In a specific embodiment, after the Control ID subfield with 0
is decoded, when 0 is decoded again at the position corresponding to the Control 1D
subfield, the wireless communication terminal that decodes the A-Control sub-field may
determine that there is no additional Control information to be decoded. Also, when O is
decoded at the position corresponding to the Control ID subfield contrary to the Control ID
sort order, the wireless communication terminal that decodes the Control subfield may
determine that there is no Control information to be decoded further.

In another specific embodiment, the wireless communication terminal may
indicate that there is no Control sub-field after the corresponding field via a specific
Control ID sub-field value. At this time, when the Control ID subfield having the specific
Control ID subfield value is decoded, the wireless communication terminal that decodes
the A-Control sub-field may determine that there is no additional Control information to be

decoded.

FIG. 28 shows the format of an A-Control sub-field of a control sub-field
according to another embodiment of the present invention.

The Control sub-field included in the A-Control sub-field may include information
indicating whether the corresponding Control field is the last Control sub-field included in
the A-Control sub-field. Specifically, the information indicating whether the corresponding
Control field is the last Control sub-field included in the A-Control sub-field may be a 1-bit
field. Also, the information indicating whether the corresponding Control field is the last
Control sub-field included in the A-Control sub-field may be referred to as an End of
Control field. In this embodiment, the wireless communication terminal that decodes the
A-Control sub-field may stop decoding the A-Control sub-field based on the End of

Control field. Specifically, when the End of Control field indicates that the corresponding
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Control sub-field is the last Control sub-field of the A-Control sub-field, the wireless
communication terminal decoding the A-Control sub-field may determine that there is no
Control information to be additionally decoded after the field of the corresponding Control

sub-field. Specifically, the format of the control subfield may be as shown in FIG. 28.

The length of the HE variant transmitted by the wireless communication terminal
according to the embodiment of the present invention may be variable. This is because
when the field of the HE variant is fixed, the wireless communication terminal may not be
able to insert all the necessary Control information into the HE variant field. This will be
described with reference to FIGS. 29 to 32.

FIG. 29 shows a frame format and an HE variant format of an HT Control field
according to another embodiment of the present invention.

Specifically, the wireless communication terminal may insert a plurality of HE
variants into the HT Control field to transmit the HT Control field. At this time, the
wireless communication terminal may insert a field indicating that there are more HE
variants to be decoded in the HE variant. A field indicating that there is more HE variant
may be referred to as a More A-Control subfield. For example, when the value of the More
A-Control subfield is 1, the wireless communication terminal that decodes the HT Control
field may decode the following bits into an HE variant after the corresponding HE variant.
The More A-Control subfield may be placed in the last bit of the HE variant. Also, the
More A-Control sub-field may be placed in the first bit of the A-Control sub-field. Further,
the More A-Control sub-field may be placed immediately after two bits indicating the
variant included in the A-Control sub-field. In addition, the More A-Control subfield may
be placed in front of the extended HE variant.

In a specific embodiment, the length of the A-Control subfield may be extended in
units of 32 bits. Also, even if the A-Control subfield is extended, the first bit BO and the
second bit B1 of the A-Control subfield indicating the variant included in the HT Control
field may not be repeated. Also, in a specific embodiment, the length of the HE variant
added after the first HE variant may be 30 bits. The specific format of the HT Control field

and the concrete form of the HE Variant may be as shown in FIG. 29.
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FIG. 30 shows a frame format and an HE variant format of an HT Control field
according to another embodiment of the present invention.

When the HE Control subfield is an HE variant, the wireless communication
terminal may insert a specific Control ID value indicating the end of the HE variant. At this
time, the wireless communication terminal that decodes the HE Control subfield may
determine the end of the HE Control subfield by decoding a specific Control ID value
indicating the end of the HE variant. The format of the specific HE Control subfield may
be as shown in FIG. 30.

FIG. 31 shows a frame format and an HE variant format of an HT Control field
according to another embodiment of the present invention.

When the length of the HE variant transmitted by the wireless communication
terminal is variable, the wireless communication terminal may transmit the HE variant by
inserting the End of Control field described above into the Control subfield. The wireless
communication terminal that decodes the HT Control field may determine the end of the
HT Control field based on the End of Control field. The format of the specific HE Control
subfield may be as shown in FIG. 31.

FIG. 32 shows a frame format and an HE variant format of an HT Control field
according to another embodiment of the present invention.

When the length of the HE variant transmitted by the wireless communication
terminal is variable, the wireless communication terminal may insert a Length subfield
indicating the length of the A-control field into the HE variant and transmit the HE
subfield. Specifically, the Length sub-field may indicate — 1, which is the number of
Control sub-fields following the Length sub-field. At this time, the Length subfield may
have the same number of bits as the Control ID. In another specific embodiment, the
Length subfield may indicate the number of unit lengths with which the A-Control subfield
extends. For example, when the A-Control subfield is extended in units of bytes, the
Length subfield may indicate the total number of bytes of the A-Control subfield or the
number of bytes of the extended A-Control subfield. In another specific embodiment, when
the A-Control sub-field is extended in units of 32 bits or 30 bits, the Length subfield may

indicate a value obtained by dividing the length of the extended A-Control subfield by 32
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bits or 30 bits, or may indicate a value obtained by dividing the total length of the A-
Control subfield by 32 bits or 30 bits.

FIG. 33 shows a frame format and an HE variant format of an HT Control field
according to another embodiment of the present invention.

The wireless communication terminal may transmit the control information
through the body of the frame. Specifically, the wireless communication terminal may
transmit Control information that is included in the A-Control field through the body of the
frame. The total length of the MAC header or the length of the HT Control field may be
limited, and in this case, this is because there is Control information required for a wireless
communication terminal receiving a frame without being included in the HT Control. In a
specific embodiment, the wireless communication terminal transmits the Control ID field
through the HT Control field and transmits the Control Information field corresponding to
the Control ID field through the body of the frame. Specifically, the wireless
communication terminal transmits the Control ID field corresponding to the specific value
through the HT Control field and transmits the Control Information field corresponding to
the Control ID field through the body of the frame. In another specific embodiment, when
the length of the Control Information field is greater than or equal to the reference value,
the wireless communication terminal transmits the Control ID field through the HT Control
field and transmits the Control Information field corresponding to the Control ID field
through the body of the frame. For example, when the length of the Control Information
field is long, such as information on BlockAck or information on BlockAck Request, the
wireless communication terminal may transmit the Control Information field through the
frame Body. At this time, when a plurality of Control ID fields are transmitted through the
HT Control field and a plurality of Control Information fields corresponding to the
plurality of Control ID fields are transmitted through the frame Body, the wireless
communication terminal may insert a Control Information field corresponding to the
Control ID field into the body of the frame according to the sort order of the Control ID
field. In the embodiment of FIG. 33, there are Control ID m and Control ID m+1 in the HT
Control field, and the wireless communication terminal inserts them into the HT Control

field in the order of Control ID m and Control ID m+1. Since the Control Information
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length corresponding to a plurality of Control IDs is long, the wireless communication
terminal inserts the Control Information corresponding to the Control ID into the frame
Body. At this time, the wireless communication terminal inserts Control Information into
the frame Body in the order of Control Information corresponding to Control ID m and
Control Information corresponding to Control ID m+1.

In another specific embodiment, if the HT Control field is of limited length, the
wireless communication terminal transmits the Control ID field through the HT Control
field and transmits the Control Information field corresponding to the Control ID field
through the body of the frame. In addition, the length of the HT Control field may be fixed
to 32 bits (4 bytes). In addition, the wireless communication terminal may transmit
information indicating that a Control Information field corresponding to the Control ID
field is included in the body of the frame. In addition, the wireless communication terminal
may transmit information indicating that a Control Information field corresponding to the
Control ID field is included in the body of the frame. In another specific embodiment, the
wireless communication terminal may transmit information indicating the end of the
Control subfield. At this time, the information indicating the end of the Control subfield
may be a 1-bit field. At this time, the wireless communication terminal may transmit
information indicating the end of the Control subfield as in the embodiment described with
reference to FIG. 28 to FIG. 32.

In these embodiments, the wireless communication terminal receiving the frame
may obtain the Control ID field in the HT Control field and obtain the Control Information

field corresponding to the Control ID field from the Body of the frame.

Any one of the wireless communication terminals may transmit a trigger frame for
triggering the transmission of the plurality of wireless communication terminals to the
plurality of wireless communication terminals. At this time, the plurality of wireless
communication terminals may transmit a response frame to the trigger frame to the
wireless communication terminal that transmits the trigger frame based on the trigger
frame. Through this operation, a plurality of wireless communication terminals may

simultaneously transmit frames to one wireless communication terminal. Operations based
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on the trigger frame of the wireless communication terminal will be described with
reference to FIGS. 34 to 44.

FIG. 34 shows a format of a trigger frame according to an embodiment of the
present invention.

The trigger frame may include a Frame Control field indicating information on
frame control. Further, the trigger frame may include a Duration/ID field indicating a
duration used for NAV setting. In addition, the trigger frame may include an RA field
indicating a receiver address and a TA field indicating a transmitter address. When the
trigger frame triggers a plurality of wireless communication terminals, the RA field may be
a multicast address or a broadcast address indicating a plurality of wireless communication
terminals. When the trigger frame triggers one wireless communication terminal, the RA
field may indicate the MAC address of the corresponding wireless communication
terminal. Further, the trigger frame may include an FCS field indicating whether or not the
trigger frame includes an error.

In addition, the trigger frame may include a Common Info field and one or more
Per User Info fields. The Common Info field may indicate information that is commonly
applied to a plurality of wireless communication terminals triggered by the trigger frame.
The Per User Info field may indicate information applied to each of a plurality of wireless
communication terminals triggered by the trigger frame. At this time, the number of Per
User Info fields may be determined according to the number of the plurality of wireless
communication terminals triggered by the trigger frame. The trigger frame may include a
Padding field. At this time, the Padding field may allow time for the wireless
communication terminal receiving the trigger frame to process the trigger frame. The

format of the specific trigger frame may be as shown in FIG. 34.

FIG. 35 shows the format of a Common Info field and a Per User Info field of a
trigger frame according to the embodiment of the present invention.

The Common Info field may include a length of the trigger-based PPDU or a
Length field indicating the L-SIG Length field of the trigger-based PPDU. At this time, the
Length field may be a 12-bit field. In addition, the Common Info field may include a
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Cascade Indication field indicating that there is a subsequent trigger frame after the trigger
frame. The Common Info field may include a CS Required field indicating whether
channel sensing is required when transmitting a trigger-based PPDU. At this time, the
channel sensing may include virtual channel sensing and energy detection (ED) for
determining whether NAYV is set or not. In addition, the trigger frame may include a HE-
SIG-A Info field indicating information to be inserted in the HE-SIG-A field of the trigger-
based PPDU. At this time, the information that the wireless communication terminal
receiving the trigger frame may recognize by itself may be omitted in the trigger frame. In
addition, the trigger frame may include a CP and LTF Type field indicating a combination
of LTF and Cyclic Prefix (CP) of the trigger-based PPDU. In addition, the trigger frame
may include a Trigger Type field indicating the type of the trigger frame. At this time, the
type of the trigger frame may indicate any one of a basic trigger, a beamforming report, a
poll trigger, an MU-BAR, and an MU-RTS. In addition, the trigger frame may include a
Trigger Dependent Common Info field whose format is determined according to the trigger
type. A specific form of the Common Info field may be the same as that shown in FIG.
35(a).

The Per User Info field may include a User Identifier field indicating a wireless
communication terminal corresponding to Per User Info. At this time, the User Identifier
field may indicate the AID of the wireless communication terminal corresponding to Per
User Info. Also, the Per User Info field may include an RU Allocation field indicating
information on an RU allocated to a wireless communication terminal corresponding to the
User Identifier field. Also, the Per User Info field may include a Coding Type field to be
used by the corresponding wireless communication terminal when the wireless
communication terminal corresponding to the User Identifier field transmits the trigger-
based PPDU. Specifically, the Coding Type field may indicate either BCC or LDPC. Also,
when the wireless communication terminal corresponding to the User Identifier field
transmits the trigger-based PPDU, the Per User Info field may include a DCM field
indicating whether the corresponding wireless communication terminal uses Dual Carrier
Modulation (DCM). In addition, the Per User Info field may include an SS Allocation field

indicating a spatial stream to be used by the wireless communication terminal when the
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wireless communication terminal corresponding to the User Identifier field transmits the
trigger-based PPDU. Also, the Per User Info field may include a Trigger Dependent Per
User Info field which format is determined according to the type of the trigger frame.
Specifically, the format of the Per User Info field may be the same as that shown in FIG.
35(b).

FIG. 36 shows a Common Info field and a Per User Info field of a trigger frame
according to another embodiment of the present invention.

When a wireless communication terminal triggered by a trigger frame transmits a
trigger-based PPDU, the Common Info field may include a Spatial Reuse field indicating a
value of a Spatial Reuse field to be inserted in the HE-SIG-A field of the PPDU by the
corresponding wireless communication terminal. Also, when a wireless communication
terminal triggered by a trigger frame transmits a trigger-based PPDU, the Common Info
field may include a BW field indicating a value to be inserted in the BW field of the HE-
SIG-A by the corresponding wireless communication terminal. Also, when a wireless
communication terminal triggered by a trigger frame transmits a trigger-based PPDU, the
Common Info field may include an MU MIMO LTF Mode field indicating an MU MIMO
LTF mode to be used by the corresponding wireless communication terminal. Also, when a
wireless communication terminal triggered by a trigger frame transmits a trigger-based
PPDU, the Common Info field may include a Number of LTFs field indicating the number
of LTFs to be used by the corresponding wireless communication terminal. Also, when a
wireless communication terminal triggered by a trigger frame transmits a trigger-based
PPDU, the Common Info field may include an STBC field indicating whether the wireless
communication terminal uses the STBC. Also, when a wireless communication terminal
triggered by a trigger frame transmits a trigger-based PPDU, the Common Info field may
include an LDPC Extra Symbol field indicating whether or not the LDPC additional
symbol is present when the corresponding wireless communication terminal is used. Also,
when a wireless communication terminal triggered by a trigger frame transmits a trigger-
based PPDU, the Common Info field may include an AP TX Power field indicating the

transmission power to be used by the wireless communication terminal. Also, when a
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wireless communication terminal triggered by a trigger frame transmits a trigger-based
PPDU, the Common Info field may include a Packet Extension field indicating information
on a packet extension of a PPDU transmitted by the corresponding wireless
communication terminal. Other fields included in the Common Info field may be the same
as the embodiment described with reference to FIG. 35(a). Specifically, the Common Info
field may be the same as the embodiment of FIG. 35(a).

When a wireless communication terminal corresponding to the User Identifier
field transmits a trigger-based PPDU, the Per User Info field or the Target RSSI field may
include an RSSI field indicating an RSSI value to be targeted by the wireless

communication terminal.

FIG. 37 shows a Trigger Dependent Common Info field and a Trigger Dependent
Per User Info field of an MU-BAR type trigger frame according to an embodiment of the
present invention.

The wireless communication terminal, which is an AP, may transmit a data frame
to a plurality of wireless communication terminals and request transmission of an ACK
frame for the corresponding data frame. Specifically, a wireless communication terminal,
which is an AP, may trigger ACK frame transmission of a plurality of wireless
communication terminals through a trigger frame. At this time, the trigger frame type may
be MU-BAR type.

Also, when a wireless communication terminal, which is an AP, transmits a group
cast frame to a plurality of wireless communication terminals and one of the non-AP
wireless communication terminals fails to receive a group cast frame, Group Cast Retries
(GCR) BlockACK may be transmitted. At this time, the wireless communication terminal,
which is an AP, may trigger GCR BlockACK transmission of a plurality of wireless
communication terminals through a trigger frame. For this, the Common Info field of the
trigger frame may include information related to the GCR. At this time, the trigger frame
type may be MU-BAR type or MU-BAR type for GCR. Specifically, when the type of the
trigger frame is MU-BAR type or MU-BAR type for GCR, the Common Info field of the

trigger frame may include a GCR Indication field indicating whether the trigger frame is an
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MU-BAR for GCR. In addition, the Common Info field of the trigger frame may include a
GCR Address field indicating the address of the GCR group triggered by the trigger frame.
Specifically, the Common Info field included in the trigger frame of the MU-BAR type
may be the same as the embodiment of FIG. 37(a).

In addition, the Trigger Dependent Per User Info field of the trigger frame may
include a BAR control field including information about the BAR frame control. In
addition, the Trigger Dependent Per User Info field of the trigger frame may include a
BAR Information field including information on the BAR frame. In the specific
embodiment, the BAR Control field and the BAR Information field may be the same as the
format of the trigger frame of the BlockAckReq type. In another specific embodiment, the
BAR Control field and the BAR Information field may be a structure in which one or more
fields are omitted from the field format of the Trigger of the BlockAckReq type. For
example, the wireless communication terminal may use the MU-BAR type or the MU-
BAR type trigger frame for the GCR by omitting the information included in the Trigger
Dependent Common Info of the Trigger Frame of the BlockAckReq type. Specifically, the
wireless communication terminal inserts a GCR Indication field in Trigger Dependent
Common Info of a Trigger Frame of BlockAckReq type and omits the GCR Indication
field in the BAR Control field. In another specific embodiment, the wireless
communication terminal may insert a GCR Address field in the Trigger Dependent
Common Info field and omit the GCR Address field in the BAR Information field. In
another specific embodiment, even when the wireless communication terminal requests the
GCR BlockAck, the wireless communication terminal inserts the GCR Address field in the
Trigger Dependent Common Info field and omits the GCR Address field in the BAR

Information field.

FIG. 38 shows the format of the Trigger Dependent Common Info field of the MU-
BAR type trigger frame according to an embodiment of the present invention.

In a specific embodiment of the present invention, when the type of trigger frame
is MU-BAR type or MU-BAR type for GCR, the Trigger Dependent Common Info field of

the trigger frame may include only the GCR Address field. At this time, the wireless
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communication terminal may set the value of the GCR Address field to a predetermined
value and indicate that it is not a MU-BAR type trigger frame for GCR. Specifically, the
predetermined value may be zero. The wireless communication terminal receiving the
trigger frame may determine whether the corresponding trigger frame is the MU-BAR type
trigger frame for GCR based on the value of the GCR Address field. Specifically, the
wireless communication terminal receiving the trigger frame may determine whether the
corresponding trigger frame is a MU-BAR type trigger frame for GCR, according to
whether the value of the GCR Address field is a predetermined value.

In another specific embodiment, the wireless communication terminal may
indicate that the MU-BAR trigger frame is a MU-BAR type trigger frame for the GCR
through a Starting Sequence Control value or a TID value requested by the MU-BAR. At
this time, the wireless communication terminal receiving the trigger frame may determine
whether the trigger frame is a trigger frame of MU-BAR type for GCR through the Starting
Sequence Control value or the TID value requested by the MU-BAR.

Also, even if the wireless communication terminal receiving the trigger frame
corresponds to the address indicated by the GCR Address field, when the STA Identifier
field in the Per User Info field does not indicate the wireless communication terminal
receiving the trigger frame, the wireless communication terminal receiving the trigger
frame may determine that the transmission is not triggered by the GCR BlockACK.

The format of the Trigger Dependent Common Info field of the specific MU-BAR

type trigger frame may be the same as the embodiment of FIG. 38.

FIG. 39 shows a format of an MU-BAR type trigger frame for GCR according to
an embodiment of the present invention.

The wireless communication terminal may set the RA field of the MU-BAR type
trigger frame for GCR to the GCR address. Specifically, the wireless communication
terminal may set the RA field of the trigger frame to the GCR address and indicate that the
type of the trigger frame is the MU-BAR type for GCR. Therefore, the wireless
communication terminal may omit the GCR Address field in the Common Info field. In

another specific embodiment, the wireless communication terminal may not set a value in
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the GCR Address field in the Common Info field. Also, when the wireless communication
terminal sets the RA field of the MU-BAR type trigger frame for GCR to the GCR address,
the wireless communication terminal may insert only the information related to the
wireless communication terminal corresponding to the GCR address in the Per User Info
field of the trigger frame. The specific trigger frame format may be the same as the

embodiment of FIG. 39.

FIG. 40 shows a format of an MU-BAR type trigger frame for GCR according to
an embodiment of the present invention.

The wireless communication terminal may set the RA field of the MU-BAR type
trigger frame for GCR to the broadcast address. At this time, the wireless communication
terminal may set the GCR Address field to the GCR address in the Common Info field. In
addition, when the wireless communication terminal sets the RA field of the MU-BAR
type trigger frame for GCR to the broadcast address, the wireless communication terminal
may request an ACK frame other than GCR BlockACK with the GCR BlockACK via the
corresponding trigger frame. Therefore, when the wireless communication terminal sets the
RA field of the MU-BAR type trigger frame for GCR to the broadcast address,

the wireless communication terminal may insert information on the wireless
communication terminal corresponding to the GCR address and information on the
wireless communication terminal not corresponding to the GCR address in the Per User
Info field of the trigger frame. The specific trigger frame format may be the same as the

embodiment of FIG. 40.

FIG. 41 shows the format of the BAR Control field and the encoding value of the
BlockACKReq variant according to an embodiment of the present invention.

As described above, when the trigger frame is the MU-BAR type, the Trigger
Dependent Per User Info field of the trigger frame may include a BAR Control field. At
this time, a plurality of bits included in the Trigger Dependent Per User Info field may
indicate a Variant of BlcokACKReq. Specifically, the Multi-TID subfield, the Compressed
Bitmap subfield, and the GCR subfield included in the Trigger Dependent Per User Info

73



OQur Ref.: WILP-170023-US

field may indicate Variants of BlcokACKReq. For example, the type of the trigger frame
may be GCR BlockACKReq, when the value of the Multi-TID subfield is 0, the value of
the Compressed Bitmap subfield is 1, and the value of the GCR subfield is 1.

As described above, when a trigger frame of MU-BAR type requests GCR
BlockAck, the trigger frame of MU-BAR type may request a GCR BlockAck frame and
another ACK frame together. Specifically, the wireless communication terminal may
request an ACK for a plurality of TIDs from the wireless communication terminal
receiving the trigger frame through the MU-BAR type trigger frame. In a specific
embodiment, the wireless communication terminal may request an ACK for a plurality of
TIDs including a GCR BlockACK frame from a wireless communication terminal
receiving a trigger frame through a trigger frame of an MU-BAR type. For example, the
wireless communication terminal may set the Multi-TID Saab field to 1, set the GCR sub-
field to 1, request a GCR BlockAck, and request an ACK of another TID together. At this
time, the value of the Compressed Bitmap subfield may be O or 1. In a specific
embodiment, the format of the BAR Control field may be the same as in FIG. 41(a). Also,
the encoding value of the BlockACKReq variant may be as shown in FIG. 41(b).

When the trigger frame requests a GCR BlockAck frame and another ACK frame
together, the wireless communication terminal may transmit a Multi-TID BlockACK frame
in response to the trigger frame. Also, when the trigger frame requests a GCR BlockAck
frame and another ACK frame together, the wireless communication terminal may transmit
BlockACK frames for a plurality of TIDs together with other MPDUs. Specifically, the
wireless communication terminal may transmit a BlockACK frame for a plurality of TIDs
and another MPDU through the A-MDPU. At this time, the BlockACK frame may be a
Compressed BlockACK frame.

FIG. 42 shows the format of the BAR Information field according to an
embodiment of the present invention.

As described above, when the type of the trigger frame is the MU-BAR type, the
Trigger Dependent User Info field may include a BAR Information field. At this time, the

BAR information field includes a Block ACK Starting Sequence Control field and may not
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include a GCR Address field. In particular, even when the type of the trigger frame is the
MU-BAR type for GCR, the BAR Information field includes the Block ACK Starting
Sequence Control field and may not include the GCR Address field. Also, when the type of
the trigger frame is the MU-BAR type, the Common Info field may include a GCR
Address field. Specifically, when the type of the trigger frame is the MU-BAR type, the
Trigger Dependent Common Info field may include a GCR Address field. This is because
the GCR Address field is information commonly applied to a plurality of wireless
communication terminals through which GCR BlockACK transmission is triggered via the
MU-BAR. Specifically, the format of the BAR Information field may be the same as the
embodiment of FIG. 42.

FIG. 43 shows a BAR Information field according to another embodiment of the
present invention.

When the type of the trigger frame is the MU-BAR type and the wireless
communication terminal requests an ACK for a plurality of TIDs, the wireless
communication terminal may generate and transmit a BAR Information field classified by
TID. Specifically, when the type of the trigger frame is the MU-BAR type for GCR and the
wireless communication terminal requests an ACK for a plurality of TIDs, the wireless
communication terminal may generate and transmit a BAR information field for each TID.
At this time, the BAR information field may include a Per TID Info field and a Block ACK
Starting Sequence field by TID. At this time, the Per TID Info field may include a TID
subfield indicating the TID. For example, the concrete format of the BAR Information
field may be the same as the embodiment of FIG. 43. The length of the BAR Information
field may vary depending on the number of TIDs requesting an ACK. Specifically, the
length of the Trigger Dependent Per User Info field may vary depending on the number of
TIDs requesting ACK. Therefore, the length of the Per User Info field may vary depending
on the number of TIDs requesting ACK. The wireless communication terminal transmitting
the trigger frame may signal the number of TIDs through the TID_INFO field of the BAR
Control field of the trigger frame. The wireless communication terminal receiving the

trigger frame may determine the length of the Per User Info field based on the TID_INFO
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field of the BAR Control field of the trigger frame.

FIG. 44 shows a trigger frame structure according to another embodiment of the
present invention.

The trigger frame may have a format as described in FIG. 34. At this time, the
format of the Common Info field and the Per User Info field may be the same as any of the
embodiments described with reference to FIGS. 35 to 36. In addition, the format of the
Trigger Dependent Per User Info field may be the same as the embodiment described with
reference to FIG. 37. Also, the format of the Trigger Dependent Common Info field may be
the same as the embodiment described with reference to FIG. 37 and FIG. 38. In addition,
the format of the BAR Information field may be the same as the embodiment described

with reference to FIG.43.

FIG. 45 shows the operation of a wireless communication terminal according to an

embodiment of the present invention.
The wireless communication terminal receives the PPDU (S4501).

The wireless communication terminal identifies whether the PPDU is an Inter-BSS
PPDU or an Intra-BSS PPDU (S4503). In addition, when the PPDU received by the
wireless communication terminal is not identified as Inter-BSS PPDU or Intra-BSS PPDU,
this may be a case where the received PPDU lacks information for determining a BSS from
which the received PPDU is transmitted. As described above, the wireless communication
terminal may identify whether the received PPDU is an Inter-BSS PPDU or an Intra-BSS
PPDU based on the MAC header of the MAC frame included in the PPDU. When a
wireless communication terminal, which is an AP, receives a trigger-based PPDU from a
wireless communication terminal that is not triggered by the wireless communication
terminal, which is an AP, the wireless communication terminal, which is an AP, may
identify the corresponding PPDU as an Inter-BSS PPDU. In a specific embodiment, when
the wireless communication terminal, which is an AP, does not transmit the trigger frame
but receives the trigger-based PPDU, the wireless communication terminal, which is an AP,

may identify the PPDU as an Inter-BSS PPDU. Also, based on whether the received PPDU
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includes a trigger frame, the wireless communication terminal, which is an AP, may
determine whether the corresponding PPDU is a PPDU for downlink transmission.
Specifically, the wireless communication terminal, which is an AP, may identify whether
the corresponding PPDU is an Inter-BSS PPDU based on the SR-related information. At
this time, the SR-related information may be an SR field signaled by the PPDU described
above. The wireless communication terminal may identify whether the PPDU received
through at least one of the above conditions is an Inter-BSS PPDU or an Intra-BSS PPDU.

Also, when the PPDU received by the wireless communication terminal satisfies
both the Inter-BSS PPDU condition and the Intra-BSS PPDU condition, the wireless
communication terminal may identify whether the corresponding PPDU is an Inter-BSS
PPDU or an Intra-BSS PPDU based on conditions other than BSS color. As described
above, this is because the BSS color value may have a BSS color collision due to the
limitation of the value. In a specific embodiment, the wireless communication terminal
may identify whether the received PPDU is an Inter-BSS PPDU or an Intra-BSS PPDU
according to the embodiments described with reference to FIGS. 6 to 23. Specifically,
whenthe PPDU received by the wireless communication terminal satisfies both the Inter-
BSS PPDU condition and the Intra-BSS PPDU condition, the wireless communication
terminal may identify the corresponding PPDU as an Inter-BSS PPDU.

The wireless communication terminal may perform an operation related to channel
access according to whether the received PPDU is an Inter-BSS PPDU or an Intra-BSS
PPDU. In addition, the wireless communication terminal may enter a power save mode
depending on whether the received PPDU is an Inter-BSS PPDU or an Intra-BSS PPDU
(S4505). At this time, the operation related to the channel access may include at least one
of the operation for setting the CCA threshold value and the operation for setting/resetting
the NAV.

In addition, when the PPDU received by the wireless communication terminal may
not identify the Inter-BSS PPDU or the Intra-BSS PPDU, the following operation may be
performed. When the PPDU received by the wireless communication terminal is not
identified as Inter-BSS PPDU or Intra-BSS PPDU, the wireless communication terminal

may regard the PPDU as an Inter-BSS PPDU. Specifically, when the PPDU received by
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the wireless communication terminal is not identified as Inter-BSS PPDU or Intra-BSS
PPDU, the wireless communication terminal may set Basic NAV based on the received
PPDU. For example, when the PPDU received by the wireless communication terminal
may not be identified as Inter-BSS PPDU or Intra-BSS PPDU, the wireless communication
terminal may set the Basic NAV based on the TXOP Duration field indicated by the HE-
SIG-A field of the corresponding PPDU.

When the PPDU received by the wireless communication terminal may not be
identified as Inter-BSS PPDU or Intra-BSS PPDU, the wireless communication terminal
may not enter the power save mode based on the BSS color signaled by the PPDU.

The wireless communication terminal may reset the currently set NAV when the
BSS from which the PPDU setting the currently set NAV is transmitted and the BSS from
which the CF-End frame is transmitted are the same. Additionally, the wireless
communication terminal may not reset the NAV when the BSS from which the PPDU
setting the currently set NAV is transmitted and the BSS from which the CF-End frame is
transmitted are different.

Also, when the NAV is set by the PPDU that is not able to identify whether the
PPDU is the Intra-BSS PPDU or the Inter-BSS PPDU based on the BSS color value
indicated by the signaling field of the PPDU, the wireless communication terminal may not
reset the NAV based on the CF-End frame transmitted from the Intra-BSS or the CF-End
frame transmitted from the BSS corresponding to the multiple-BSSID set including the
BSSID corresponding to the BSS of the wireless communication terminal.

A case where the PPDU received by the wireless communication terminal may not
be identified as Inter-BSS PPDU or Intra-BSS PPDU may be a case where it may be
impossible to identify whether the PPDU received by the wireless communication terminal
based on the BSS color is an Inter-BSS PPDU or an Intra-BSS PPDU, due to the BSS color
collision. If the wireless communication terminal is not able to identify whether the PPDU
received based on the BSS color is the Inter-BSS PPDU or the Intra-BSS PPDU, the
wireless communication terminal may not operate on the basis of the BSS color that the

received PPDU signals. Specifically, if the wireless communication terminal is not able to
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identify whether the PPDU received based on the BSS color is the Inter-BSS PPDU or the
Intra-BSS PPDU, the wireless communication terminal may not set the Intra-BSS NAV
based on the BSS color and the TXOP Duration field that the HE-SIG-A field of the
received PPDU signals. Specifically, when the wireless communication terminal
recognizes the BSS color collision, the wireless communication terminal may not set the
intra-BSS NAV based on the TXOP Duration field indicated by the HE-SIG-A field. When
the wireless communication terminal receives the signaling information indicating that the
operation based on the BSS color is not allowed, the wireless communication terminal may
not set the Intra-BSS NAV based on the BSS color and the TXOP Duration field of the HE-
SIG-A field of the PPDU.

In addition, when the wireless communication terminal is not be able to identify
whether the PPDU received is the Inter-BSS PPDU or the Intra-BSS PPDU based on the
BSS color, the wireless communication terminal may set the Basic NAV based on the BSS
color and the TXOP Duration field that the HE-SIG-A field of the received PPDU signals.
Specifically, when the wireless communication terminal recognizes the BSS color
collision, the wireless communication terminal may set the Basic NAV based on the TXOP
Duration field indicated by the HE-SIG-A field. When the wireless communication
terminal receives the signaling information indicating that the operation based on the BSS
color is not allowed, the wireless communication terminal may set the Basic NAV based on
the BSS color and the TXOP Duration field of the HE-SIG-A field of the PPDU.

Specifically, if the wireless communication terminal is not able to identify whether
the PPDU received based on the BSS color is the Inter-BSS PPDU or the Intra-BSS PPDU,
the wireless communication terminal may not enter the power save mode based on the BSS
color that the HE-SIG-A field of the received PPDU signals.

In addition, when the PPDU received by the wireless communication terminal may
not be identified as Inter-BSS PPDU or Intra-BSS PPDU, this may be a case where the
received PPDU lacks information for determining the transmitted BSS. Specifically, when
the PPDU received by the wireless communication terminal is not identified as Inter-BSS
PPDU or Intra-BSS PPDU, the wireless communication terminal may not decode the MAC
header of the MAC frame included in the PPDU. Also, a case where the PPDU received by
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the wireless communication terminal is not identified as Inter-BSS PPDU or Intra-BSS
PPDU may be a case where it may be impossible to identify whether the received PPDU is
an Inter-BSS PPDU or an Intra-BSS PPDU according to various methods described above.

In addition, the wireless communication terminal may transmit the PPDU by
including signaling information indicating that the operation based on the BSS color is not
allowed in the signaling field of the PPDU. At this time, the wireless communication
terminal receiving the PPDU including the corresponding signaling information may not
perform the operation based on the BSS color. In a specific embodiment, the wireless
communication terminal may transmit the BSS color value indicated by the signaling field
of the PPDU by setting it to a predetermined value. At this time, the predetermined value
may be a reserved value which is not used in the BSS color when the BSS color is selected
by the AP. For example, the predetermined value may be zero. In addition, when the
wireless communication terminal receives the PPDU indicating the predetermined value as
the BSS color, the wireless communication terminal may not perform the operation based
on the BSS color. Specifically, when the wireless communication terminal receives a
PPDU indicating a predetermined value in a BSS color, the wireless communication
terminal may not perform the SR operation on the corresponding PPDU. In a specific
embodiment, when the wireless communication terminal receives a PPDU indicating a
predetermined value in a BSS color, the wireless communication terminal may treat the
PPDU as an Intra-BSS PPDU. Accordingly, when the wireless communication terminal
receives a PPDU indicating a predetermined value in a BSS color, the wireless
communication terminal may not discard the corresponding PPDU.

As described above, the wireless communication terminal may transmit the BSS
color indicating the BSS including the wireless communication terminal when
communicating with another wireless communication terminal. At this time, when the
wireless communication terminal does not receive the information signaling the BSS color,
the wireless communication terminal may transmit the predetermined value as the BSS
color. At this time, the predetermined value may be a reserved value which is not used in
the BSS color when the BSS color is selected by the AP. For example, the predetermined

value may be zero. Specifically, when the wireless communication terminal does not

80



OQur Ref.: WILP-170023-US

receive the information signaling the BSS color, the non-AP wireless communication
terminal may transmit a predetermined value as the BSS color when communicating with
other wireless communication terminals. In a specific embodiment, if the wireless
communication terminal does not receive the information signaling the BSS color, the
wireless communication terminal may set the BSS color value that the PPDU transmitted
by the wireless communication terminal signals, to a predetermined value. Also, when the
wireless communication terminal does not receive information signaling the BSS color, the
wireless communication terminal may set the BSS color value that the frame transmitted
by the wireless communication terminal signals, to a predetermined value. When the
wireless communication terminal does not receive the information that signals the BSS
color, there is no BSS color. Specifically, when the wireless communication terminal does
not receive the information signaling for the BSS color, the wireless communication
terminal may not associate with any AP. Also, a case where the wireless communication
terminal does not receive the information signaling the BSS color may include a case
where the wireless communication terminal fails to establish a Tunneled Direct Link Setup
(TDLS) link, a Direct Link Setup (DLS) link, or an IBSS (Independent) membership. Also,
a case where the wireless communication terminal does not receive the information
signaling the BSS color may include a case where the wireless communication terminal
may not receive information on the changed BSS color value after receiving the
information indicating that the operation based on the BSS color value is not allowed.
Also, the PPDU signaling the predetermined value as the BSS color may not be identified
as the Inter-BSS PPDU or the Intra-BSS PPDU based on the predetermined value of the
BSS color.

In a specific embodiment, when the wireless communication terminal does not
receive the HE Operation element, the wireless communication terminal may set the BSS
color value included in the PPDU transmitted by the wireless communication terminal to a
predetermined value. For example, the wireless communication terminal may use a
predetermined value as a BSS color value when transmitting a probe request frame.
Specifically, when the wireless communication terminal transmits a probe request frame,

the wireless communication terminal may set the value of the BSS color field included in
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the HE Operation element to a predetermined value. Also, when the wireless
communication terminal transmits a probe request frame, the value of the BSS color field
of the HE-SIG-A field of the PPDU including the probe request frame may be set to a
predetermined value.

At this time, when the wireless communication terminal receives the PPDU
indicating the predetermined value as the BSS color, the wireless communication terminal
may not perform the operation based on the BSS color. Specifically, when the wireless
communication terminal receives a PPDU indicating a predetermined value as a BSS color,
the wireless communication terminal may not perform the SR operation on the
corresponding PPDU. In a specific embodiment, when the wireless communication
terminal receives a PPDU indicating a predetermined value as a BSS color, the wireless
communication terminal may treat the PPDU as an Intra-BSS PPDU. Accordingly, when
the wireless communication terminal receives a PPDU indicating a predetermined value as
a BSS color, the wireless communication terminal may not discard the corresponding
PPDU.

When the wireless communication terminal accesses the channel or enters the
power save mode, the specific operation of the wireless communication terminal may be
the same as the embodiments through the embodiments described with reference to FIG. 6

to FIG. 23.

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 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
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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 communicating wirelessly, the terminal
comprising:

a transceiver; and

a processor,

wherein the processor is configured to transmit a BSS color indicating a BSS
including the wireless communication terminal when communicating with another wireless
communication terminal by using the transceiver, and

when the wireless communication terminal fails to receive information signaling
the BSS color, the processor is configured to transmit a predetermined value as the BSS

color.

2. The wireless communication terminal of claim 1, wherein when the wireless
communication terminal fails to make any association with a wireless communication
terminal, which is an AP, the processor is configured to transmit a predetermined value as

the BSS color.

3. The wireless communication terminal of claim 1, wherein when receiving

signaling information indicating that an operation based on the BSS color is not allowed,

the processor is configured to transmit a predetermined value as the BSS color.

4. The wireless communication terminal of claim 1, wherein the predetermined

value is 0.
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5. The wireless communication terminal of claim 1, wherein a PLCP Protocol Data
Unit (PPDU) signaling the predetermined value as the BSS color is not identified as an
Inter-BSS PPDU or an Intra-BSS PPDU based on the BSS color, which is the
predetermined value,

wherein the Intra-BSS PPDU indicates a PPDU transmitted from the same BSS as
the BSS including the wireless communication terminal, and

wherein the Inter-BSS PPDU indicates a PPDU transmitted from a BSS other than

the BSS including the wireless communication terminal.

6. A wireless communication terminal communicating wirelessly, the wireless
communication terminal comprising:

a transceiver; and

a processor,

wherein the processor is configured to receive a PLCP Protocol Data Unit (PPDU)
through the transceiver and access a channel based on whether the PPDU is an Inter-BSS
PPDU or an Intra-BSS PPDU,

the Intra-BSS PPDU indicates a PPDU transmitted from the same BSS as the BSS
including the wireless communication terminal, and

the Inter-BSS PPDU indicates a PPDU transmitted from a BSS other than the BSS

including the wireless communication terminal.

7. The wireless communication terminal of claim 6, wherein if the PPDU satisfies
both an Inter-BSS PPDU condition and an Intra-BSS PPDU condition, the PPDU 1is

identified as an Inter-BSS PPDU.
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8. The wireless communication terminal of claim 6, wherein when the PPDU is not
identified as the Inter-BSS PPDU or the Intra-BSS PPDU, the processor is configured to
set a Basic NAV instead of an Intra-BSS Network Allocation Vector (NAV) based on the
PPDU,

the Intra-BSS NAV is set based on the PPDU transmitted from the same BSS as the
wireless communication terminal, and

the Basic NAV is set based on the PPDU transmitted from the BSS other than that

of the wireless communication terminal

9. The wireless communication terminal of claim 6, wherein when the wireless
communication terminal is not able to identify whether the PPDU is the Intra-BSS PPDU
or the Inter-BSS PPDU based on the BSS color, the processor is configured not to set an
Intra-BSS Network Allocation Vector (NAV) based on the BSS color and a TXOP Duration
field of an HE-SIG-A field of the PPDU,

wherein the Intra-BSS NAV is set based on the PPDU transmitted from the same

BSS as that of the wireless communication terminal.

10. The wireless communication terminal of claim 9, wherein when receiving
signaling information indicating that an operation based on the BSS color is not allowed,
the processor is configured not to set the Intra-BSS NAV based on the BSS color and the

TXOP Duration field of the HE-SIG-A field of the PPDU.

11. The wireless communication terminal of claim 10, wherein when the wireless
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communication terminal recognize that the BSS color of the BSS including the wireless
communication terminal is the same as the BSS color of another BSS, an Intra-BSS NAV
is not set based on the BSS color and the TXOP Duration field of the HE-SIG-A field of

the PPDU.

12. The wireless communication terminal of claim 6, wherein when the wireless
communication terminal is not able to identify whether the PPDU is the Intra-BSS PPDU
or the Inter-BSS PPDU based on the BSS color, the processor is configured not to enter a

power save mode based on the BSS color and the PPDU.

13. The wireless communication terminal of claim 6, wherein when the wireless
communication terminal is an AP and the PPDU is a trigger-based PPDU transmitted from
a wireless communication terminal that is not triggered by the wireless communication

terminal, the processor is configured to determine that the PPDU is an Inter-BSS PPDU.

14. The wireless communication terminal of claim 6, wherein when the wireless
communication terminal is an AP and the PPDU is a PPDU including a trigger frame, the

processor is configured to determine that the PPDU is an Inter-BSS PPDU.

15. The wireless communication terminal of claim 14, wherein the processor is
configured to determine whether the PPDU includes the trigger frame based on

information related to a Spatial Reuse (SR) operation included in the PPDU.

16. The wireless communication terminal of claim 15, wherein based on that
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information related to the SR operation included in the PPDU indicates whether the SR
operation is restrictively allowed or the SR operation is delayed while the PPDU is being
transmitted, the processor is configured to determine whether the PPDU comprises the

trigger frame.

17. A wireless communication terminal communicating wirelessly, the wireless
communication terminal comprising:

a transceiver; and

a processor,

wherein the processor is configured to receive a PLCP Processing Data Unit
(PPDU) through the transceiver, and not to perform an operation based on the BSS color

when the BSS color indicated by the PPDU is a predetermined value.

18. The wireless communication terminal of claim 17, wherein when the BSS color
indicated by the PPDU is a predetermined value, the processor is configured not to perform

the SR operation for the PPDU.

19. The wireless communication terminal of claim 18, wherein when the BSS color
indicated by the PPDU is a predetermined value, the processor is configured to regard the

PPDU as an Intra-BSS PPDU.

20. The wireless communication terminal of claim 17, wherein the predetermined
value is a reserved value that is not used in the BSS color when an AP selects the BSS

color.
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[ABSTRACT]

Provided is a wireless communication terminal that communicates wirelessly. The
terminal includes: a transceiver; and a processor. The processor is configured to receive a
frame through the transceiver, determine whether the frame is classified into an Intra-Basic
Service Set (BSS) frame or an Inter-BSS frame according to a BSS from which the frame
is transmitted, and access a channel according to whether the frame is an Intra-BSS frame

or an Inter-BSS frame.
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(a) Trigger Dependent Common Info field

GCR GCR
Indication Address
Bits 48

(b) Trigger Dependent Per User Info field

BAR Control . BAR .
Information
Bits: 10 variable

FIG. 37

GCR
Address

Bits 48

FIG. 38
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RECEIVE PPDU (S4501)

IDENTIFY WHETHER RECEIVED PPDU IS INTER-BSS PPDU OR
INTRA-BSS PPDU (S4503)

PERFORM OPERATION TO ACCESS CHANNEL OR ENTER POWER
SAVE MODE ACCORDING WHETHER RECEIVED PPDU IS INTER-
BSS PPDU OR INTRA-BSS PPDU (54505)

FIG. 45
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paragraph A in subsection 1 below) and the European Patent Office {(EPO) access to any search results from the instant
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1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)
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{(JPO), the Korean Intellectual Property Office (KIPQ), the State Intellectual Property Office of the People’s Republic of
China (SIPQO)}, the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

(1).

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 {opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[ ] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[ ] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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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.

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 1.46. 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 inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

® Assignee Legal Representative under 35 U.S.C. 117 Joint Inventor

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

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

vI

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name INILUS INSTITUTE OF STANDARDS AND TECHNOLOGY INC.

Mailing Address Information For Applicant:

Address 1 bF, 216 Hwangsaeul-ro Bundang-gu, Seongnam-si

Address 2

City [Syeonggi-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. Add
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Application Number

WIRELESS COMMUNICATION METHOD AND WIRELESS COMMUNICATION TERMINAL IN BASIC

Title of Invention | groviCF SET OVERLAPPING WITH ANOTHER BASIC SERVICE SET

Applicant I2

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 1.46. 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 inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

(@) Assignee Legal Representative under 35 U.5.C. 117 Joint Inventor

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

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

vI

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name

5K TELECOM CO., LTD.

Mailing Address Information For Applicant:

Address 1 55, Eulji-ro, Jung-gu

Address 2

City Seoul State/Province

Countrf KR Postal Code 04539
Phone Number Fax Number

Email Address

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

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 assighment 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 assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

Remove

If the Assignee or Non-Applicant Assignee is an Organization check here. X
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Application Data Sheet 37 CFR 1.76

Application Number

WIRELESS COMMUNICATION METHOD AND WIRELESS COMMUNICATION TERMINAL IN BASIC

Title of Invention | groviCF SET OVERLAPPING WITH ANOTHER BASIC SERVICE SET

Organization Name

Mailing Address Information For Assignee including 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
selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted 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).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or mare joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature [/Young Seok Koo 76255/ Date (YYYY-MM-DD)| [018-09-04
First Name | [Young Seok Last Name | Koo Registration Number | [76,255
Additional Signature may be generated within this form by selecting the Add button. Add

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USFTO to process) an application. Confidentiality is governed by 35 U.S8.C_ 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related tc a patent
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information
is 35 U.5.C. 2(b)(2); (2} furnishing of the informaticn solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested informaticn, the U.S.
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of
the application or expiration of the patent.

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

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

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

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

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

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

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

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the G5A regulations governing inspection of
records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

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

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes
aware of a violation or potential viclation of law or regulation.
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NOTE: 37 CFR 1.63(c) states, “A person may not execute an oath or declaration unless the person has
reviewed and understands the contents of the application, including the claims and is aware of the duty to
disclose to the Office 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 AND WIRELESS COMMUNICATION TERMINAL IN BASIC
Invention ISERVICE SET OVERLAPPING WITH ANOTHER BASIC SERVICE SET

As the below named inventor, | hereby declare that:
> Th lication,
This declaratior 2 e attached application, or
is directed to: ] United States application or PCT internaticnal application number
filed on

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

| believe that | am the original inventor or an original joint inventor of & claimed invention in the application.

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petiionerfapplicant is cautioned to avoid submitting personal information in documents filed in a palent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
pelitionersfapplicants should consider redacting such personal information from the documents before submitting ther to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a} is made in the application) or issuance of &
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available,

LEGAL NAME OF INVENTOR (1)

Au} ’2.? Lo(%

Inventor: Geonjung KO Date (Optional):

gopra
Signature: =

LEGAL NAME OF INVENTOR (2)

Inventor: Juhyung SOE ? Date {Optional): '28 N Atﬁ‘-— _28| 8
Signature: A }

= L 7 |

—% 7



LEGAL NAME OF INVENTOR {3)
Inventor: Woojin AHN Date (Optionalk: _ J_a . /&M_,j Y~ { &

Signature: %\/
ignature / i

LEGAL NAME OF INVENTCR (4)

Inventor: Jinsam KWAK

Signature:

Use an additional PTO/AIA/01 form for each additignal inventor.

This collestion of Infarmation Ia required by 35 U.5.C. Y156 and 37 CFR 1.63. The information 1s required 1o oblain ar retain a benetit by the public which is to file (and
by the USPTC to process) an application. Confidentigity Is governed by 35 11.5.C, 122 and 37 CFR 1.11 and 1,14. Thia collection Ia estimated to take 1 minute to
complete, including gathering, preparing, and submifing the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of fime you require to plate this form andior suggestions for reducing this burden, should be sent ko the Chief Information Ofilcer, U.S.
Patent and Trademark Offica. U.S, Deparmant of Commarce, P.Q. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Afexandria, VA 223131450,

If you nood assislance in comploting the fomm, call 1-800-PTO-3199 and select option 2.



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE Patent

Applicant: WILUS INSTITUTE OF
STANDARDS AND TECHNOLOGY
INC. & SK TELECOM CO., LTD.

Re.: Preliminary Amendment
Group: Not yet assigned

USSN: Not yet assigned Examiner: Not yet assigned

Filing Date: Concurrently herewith Our Ref.: B-9587CON 631613-2
For: “WIRELESS COMMUNICATION
METHOD AND WIRELESS
COMMUNICATION TERMINAL IN
BASIC SERVICE SET
OVERLAPPING WITH ANOTHER
BASIC SERVICE SET”

Date: September 4, 2018

N’ N N N N N N N Nt et st v e e’

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.



New U.S. Patent Application
Attorney Docket No. B-9587CON 631613-2
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 AND WIRELESS COMMUNICATION
TERMINAL IN BASIC SERVICE SET OVERLAPPING WITH ANOTHER BASIC
SERVICE SET” 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/KR2017/002407 filed on March 6, 2017, which claims the priority to Korean
Patent Application No. 10-2016-0026684 filed in the Korean Intellectual Property
Office on March 4, 2016, Korean Patent Application No. 10-2016-0029975 filed
in the Korean Intellectual Property Office on March 12, 2016, Korean Patent
Application No. 10-2016-0044465 filed in the Korean Intellectual Property Office
on April 11, 2016, Korean Patent Application No. 10-2016-0057597 filed in the
Korean Intellectual Property Office on May 11, 2016, and Korean Patent
Application No. 10-2016-0114821 filed in the Korean Intellectual Property Office
on September 7, 2016, the entire contents of which are incorporated herein by
reference.



New U.S. Patent Application
Attorney Docket No. B-9587CON 631613-2

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 CF.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.



New U.S. Patent Application
Attorney Docket No. B-9587CON 631613-2
Page 4

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



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: WILUS INSTITUTE OF STANDARDS
AND TECHNOLOGY INC. and SK TELECOM CO.,
LTD.

Serial No.: Not Yet Assigned

Filing or 371 (c) Date: Concurrently Herewith

For: “WIRELESS COMMUNICATION METHOD
AND WIRELESS COMMUNICATION TERMINAL
IN BASIC SERVICE SET OVERLAPPING WITH
ANOTHER BASIC SERVICE SET”

Date:  September 4, 2018

Examiner: Not Yet Assigned
Art Unit: N/A

Conf. No.: N/A

Our Ref: B-9587CON 631613-2

Re: Information Disclosure Statement

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 CF.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.FR § 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.

[1 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.



September 4, 2018

[1 Within three months of the date of entry of the national stage as sct forth in § 1.491 in an international
application, and no fee is due.

[1 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.

[1 Afterthe 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

[1 accompanied by the fee set forthin § 1.17(p), or

[1 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

[1 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

filing of the information disclosure statement.

[1 Afterthe periods described above, and is accompanied by the fee set forth in § 1.17(p), and is
[1 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

[1 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

filing of the information disclosure statement.
[1 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 (WO) 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/KR2017/002407 mailed on July 13,2017

Written Opinion of the International Searching Authority for PCT/KR2017/002407 mailed on July 13,
2017

Additional Information

[x]

[x]
[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.

English-language abstracts of foreign-language documents are provided.

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.

At least 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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SCORE Placeholder Sheet for IFW Content

Application Number: 16121546 Document Date: 09/04/2018

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.

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

Form Revision Date: August 26, 2013



