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(57) Abstract: A method and an apparatus for transmitting a PPDU in a WLAN system are proposed. Particularly, a transmission
device receives configuration information relating to a multi-band. The transmission device performs channel sensing with respect to the
multi-band. The transmission device transmits PPDUs s to a reception device via the multi-band on the basis of the result of the channel
sensing. In the multi-band, a first band and a second band are combined. The firstband includes a first primary channel. The second band
includes a second primary channel. The channel sensing is performed on the basis of a first CW value which is set in common for the
first and second bands. If transmission of some PPDUs allocated to the second band of the PPDUss fails, the first CW value is increased.
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[102] [3E1]

Two Parts of . . Number

HE-SIG-A Bit Field of bits Description

HE-SIG- BO Format 1 Differentiate an HE SU PPDU and HE ER SU PPDU
Al from an HE TB PPDU:
Set to 1 for an HE SU PPDU and HE ER SU PPDU

B1 Beam 1 Set to 1 to indicate that the pre-HE modulated fields of
Change the PPDU are spatially mapped differently from the
first symbol of the HE-L'TF. Equation (28-6),
Equation (28-9), Equation (28-12), Equation (28-14),
Equation (28-16) and Equation (28-18) apply if the
Beam Change field is set to 1.

Set to 0 to indicate that the pre-HE modulated fields of
the PPDU are spatially mapped the same way as the
first symbol of the HE-L'TF on each tone. Equation (28-
8), Equation (28-10), Equation (28-13), Equation (28-
15), Equation (28-17) and Equation (28-19) apply if the
Beam Change field is set to 0.(#16803)

B2 UL/DL 1 Indicates whether the PPDU is sent UL or DL. Sct to
the value indicated by the TXVECTOR parameter
UPLINK_FLAG.

B3-B6 MCS 4 For an HE SU PPDU:
Set to n for MCSn, wheren =0, 1,2, ...., 11
Values 12-15 are reserved

For HE ER SU PPDU with Bandwidth field set to O
(242-tone RU):

Set to n for MCSn, where n =0, 1,2

Values 3-15 are reserved
For HE ER SU PPDU with Bandwidth field set to 1
(upper frequency 106-tone RU):

Set to 0 for MCS 0

Values 1-15 are reserved
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Two Parts of
HE-SIG-A

Bit

Field

Number
of bits

Description

B7

DCM

Indicates whether or not DCM is applied to the Data
field for the MCS indicated.
If the STBC field is O, then set to 1 to indicate that
DCM is applied to the Data field. Neither DCM nor
STBC shall be applicd if{#15489) both the DCM and
STBC are set to 1.
Sct to 0 to indicate that DCM is not applicd to the
Data field.

NOTE—DCM is applied only to HE-MCSs 0, 1, 3 and
4. DCM is applied only to 1 and 2 spatial streams.
DCM is not applied in combination with
STBC(#135490).

B8-B13

BSS Color

The BSS Color field is an identifier of the BSS.

Set to the value of the TXVECTOR parameter BSS -
COLOR.

B14

Reserved

Reserved and set to 1

B15-B18

Spatial Reuse

Indicates whether or not spatial reuse is allowed during
the transmission ol this PPDU(#16804).

Set to a value from Table 28-21 (Spatial Reuse field
encoding for an HE SU PPDU, HE ER SU PPDU, and
HE MU PPDU), see 27.11.6 (SPATIAL_REUSE).

Set to SRP_DISALLOW to prohibit SRP-based spatial
reuse during this PPDU. Set to SRP_ AND NON_S-
RG OBSS PD PROHIBITED to prohibit both SRP-
based spatial reuse and non-SRG OBSS PD-based spa-
tial reuse during this PPDU. For the interpretation of
other values see 27.11.6 (SPATIAL _REUSE) and 27.9
(Spatial reuse operation).

B19-B20

Bandwidth

For an HE SU PPDU:
Set to 0 for 20 MHz
Set to 1 for 40 MHz
Sct to 2 for 80 MHz
Set to 3 for 160 MHz and 80+80 MHz

For an HE ER SU PPDU:
Set to 0 for 242-tone RU
Set to 1 for upper frequency 106-tone RU within the
primary 20 MlIz
Values 2 and 3 are reserved
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Two Parts of
HE-SIG-A

Bit

Field

Number
of bits

Description

B21-B22

GI+LTF Size

Indicates the GI duration and HE-LTF size.

Set to 0 to indicate a Ix HE-LTF and 0.8 ps GI

Setto 1 to indicate a 2x HE-L'TF and 0.8 ps GI

Set to 2 to indicate a 2x HE-LTF and 1.6 ps GI

Sct to 3 to indicate:

— adx HE-LTF and 0.8 us GI if both the DCM
and STBC fields are 1. Neither DCM nor
STBC shall be applied ifi#Fd) both the DCM
and STBC fields are set to 1.

— adx HE-LTF and 3.2 us GI, otherwise

B23-B25

NSTS And
Midamble
Periodicity

If the Doppler field is 0, indicates the number of space-
time streams.

Set to the number of space-time streams minus 1
For an HE ER SU PPDU, values 2 to 7 are reserved

If the Doppler field is 1, then B23-B24 indicates the
number of space time streams, up to 4, and B25 indi-
cates the midamble periodicity.

B23-B24 is set to the number of space time streams
minus 1.

For an HE ER SU PPDU, values 2 and 3 are reserved

B25is sctto 0 if TXVECTOR paramcter MIDAM-
BLE_PERIODICITY 1s 10 and set to 1 if IXVECTOR
paramcter MIDAMBLE PERIODICITY is 20.

HE-SIG-
A2 (HE
SU
PPDU)or
HE-SIG-
A3 (HE
ER SU
PPDU)

B0-B6

TXOP

Set to 127 to indicate no duration information
if{#15491) TXVECTOR parameter TXOP_DURA-
TION is set to UNSPLECITIED.

Set to a value less than 127 to indicate duration infor-
mation for NAV setting and protection of the TXOP as
follows:
If TXVECTOR parameter TXOP_DURATION is
less than 512, then BO is set to 0 and B1-B6 is set to
floor{TXOP_DURATION/8)# 16277,
Otherwise, BO is set to 1 and B1-B6 is set to floor
((TXOP_DURATION - 512 )/ 128)#16277).
where(#16061)
BO indicates the TXOP length granularity. Set to 0
for 8 us; otherwise set to 1 for 128 ps.
B1-B6 indicates the scaled value of the TXOP_DU-
RATION

B7

Coding

Indicates whether BCC or LDPC is used:
Set to 0 to indicate BCC
Set to 1 to indicate LDPC
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Two Parts of
HE-SIG-A

Number

Bit Field of bits

Description

B8 LDPC Extra 1
Symbol Seg-
ment

Indicates the presence of the extra OFDM symbol seg-
ment for LDPC:
Setto 1 if an extra OFDM symbol segment for
LDPC is present
Sct to 0 if an extra OFDM symbol scgment for
LDPC is not present

Reserved and set to 1 if the Coding field is set to
0(#15492).

BY STBC 1

If the DCM field is set to 0, then set to 1 if space time
block coding is used. Neither DCM nor STBC shall be
applied if{#15493) both the DCM field and STBC field
are setto 1.

Set to 0 otherwise.

B10 Beam- 1
formed(#160
38)

Set to 1 if a beamforming steering matrix is applied to
the waveform in an SU transmission.
Set to 0 otherwise.

B11-B12 | Pre-FEC 2
Padding Fac-

tor

Indicates the pre-FEC padding factor.

Set to 0 to indicate a pre-FEC padding factor of 4
Set to 1 to indicate a pre-FEC padding factor of 1
Set to 2 to indicate a pre-FEC padding factor of 2
Set to 3 to indicate a pre-FEC padding factor of 3

BI13 PE Disambi- | 1
guity

Indicates PE disambiguity(#16274) as defined in
28.3.12 (Packet extension).

B14 Reserved 1

Reserved and set to 1

B15 Doppler 1

Set to 1 if one of the following applies:

—  The number of OFDM symbols in the Data
field is larger than the signaled midamble peri-
odicity plus 1 and the midamble is present

—  The number of OFDM symbols in the Data
field is less than or equal to the signaled mid-
amble periodicily plus 1 (see 28.3.11.16 Mid-
amble), the midamble is not present, but the
channel is fast varying. It recommends that
midamble may be used for the PPDUs of the
reverse link.

Set to 0 otherwise.

Bl16-B19 | CRC 4

CRC for bits 041 of the HE-SIG-A field (see
28.3.10.7.3 (CRC computation)). Bits 041 of the HE-
SIG-A field correspond to bits 0-25 of HE-SIG-A1 fol-
lowed by bits 0-15 of HE-SIG-A2).

B20-B25 | Tail 6

Used to terminate the trellis of the convolutional
decoder.
Set to 0.

w3k HE MU PPDU2| HE-SIG-A B =+

&3} ol Aeld 5 gk,




WO 2020/032430

[107]

[

2]

14

PCT/KR2019/009080

Two Parts of
HE-SIG-A

Bit

Field

Number
of bits

Description

HE-SIG-Al

BO

UL/DL

Indicates whether the PPDU 1s sent UL or DL. Set to
the value indicated by the TXVIICTOR parameter
UPLINK_FLAG.(#16803)

NOTE—The TDLS peer can identify the TDLS frame
by To DS and From DS fields in the MAC header of the
MPDU.

B1-B3

SIGB MCS

Indicates the MCS of the HE-SIG-B field:
Set o 0 for MCS 0
Set to 1 for MCS 1
Set to 2 for MCS 2
Set to 3 for MCS 3
Set to 4 for MCS 4
Set to 5 for MCS 3
The values 6 and 7 are reserved

B4

SIGB DCM

Set to 1 indicates that the ITE-SIG-DB 1s modulated with
DCM for the MCS.

Set to 0 indicates that the HE-SIG-B is not modulated
with DCM for the MCS.

NOTE—DCM is only applicable to MCS 0, MCS 1,
MCS 3, and MCS 4.

B5-B10

BSS Color

The BSS Color field is an identifier of the BSS.

Set to the value of the TXVECTOR parameter BSS -
COLOR.

B11-B14

Spatial Reuse

Indicates whether or not spalial reuse is allowed during
the transmission of this PPDU{#16806).

Set to the value of the SPATIAL RTIUSE parameter of
the TXVECTOR, which contains a value from

Table 28-21 (Spatial Reuse field encoding for an HE
SU PPDU, HE ER SU PPDU, and HE MU PPDU) (see
27.11.6 (SPATIAL_REUSE)).

Set to SRP_DISALLOW to prohibit SRP-based spatial
reuse during this PPDU. Set to SRP. AND NON_S-
RG_OBSS PD _PROHIBITED to prohibit both SRP-
based spatial reuse and non-SRG OBSS PD-based spa-
tial reuse during this PPDU. T'or the interpretation of
other values see 27.11.6 (SPATIAL_REUSE)and 27.9
(Spatial reuse operation).
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Two Parts of
HE-SIG-A

Bit

Field

Number
of bits

Description

B15-B17

Bandwidth

Set to 0 for 20 MHz.

Set to 1 for 40 MHz.

Set to 2 for 80 MHz non-preamble puncturing mode.
Set to 3 for 160 MHz and 80+80 MHz non-preamble
puncturing mode.

If the SIGB Compression field is 0:
Set to 4 for preamble puncturing in 80 MHz, where
in the preamble only the secondary 20 MHz is punc-
tured.
Set to 5 for preamble puncturing in 80 MHz, where
in the preamble only one of the two 20 MHz sub-
channcls in sccondary 40 MHz is punctured.
Set to 6 for preamble puncturing in 160 MHz or
80+80 MHz, where in the primary 80 MHz of the
preamble only the secondary 20 MHz is punctured.
Set to 7 for preamble puncturing in 160 MI1z or
80+80 MHz, where in the primary 80 MHz of the
preamble the primary 40 MI1z is present.

If the SIGB Compression field is 1 then values 4-7 are
reserved.

B18-B21

Number Of
HE-SIG-B
Symbols Or
MU-MIMO
Uscrs

It the HE-SIG-B Compression field is set to 0, indicates

the number of OFDM symbols in the HE-SIG-B

ficld:(#15494)
Set to the number of OFDM symbols in the HE-SIG-
B ficld minus 1 if the number of OFDM symbols in
the HE-SIG-B field is less than 16;
Set to 15 to indicate that the number of OI'DM sym-
bols in the HE-SIG-B field is equal to 16 if Longer
Than 16 I1I* SIG-B OI'DM Symbols Support sub-
field of the HE Capabilities element transmitted by
at least one recipient STA is 0,
Set to 15 to indicate that the number of OFDM sym-
bols in the HE-SIG-B field is greater than or equal to
16 if the Longer Than 16 HE SIG-B OFDM Sym-
bols Support subfield of the HE Capabilities element
transmitted by all the recipient STAs are 1 and if the
HE-SIG-B dala rate is less than MCS 4 without
DCM. The exact number of OFDM symbols in the
HE-SIG-B field is calculated based on the number of
User fields in the HE-SIG-B content channel which
is indicated by HE-SIG-B common field in this case.

If the HE-SIG-B Compression field is set to 1, indicates
the number of MU-MIMO users and is set to the num-
ber of NU-MIMO users minus 1(#15495).

B22

SIGB Com-
pression

Set to 0 if the Common field in HE-SIG-B is present.
Set to 1 if the Common field in HE-SIG-B is not pres-
ent.(#16139)
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Two Parts of
HE-SIG-A

Bit

Field

Number
of bits

Description

B23-B24

GI+LTF Size

Indicates the GI duration and HE-LTF size:
Set to 0 to indicate a 4x HE-L'TF and 0.8 us GI
Set to 1 to indicate a 2x HE-LTF and 0.8 us GI
Set to 2 to indicate a 2x HE-L'TF and 1.6 us GI
Set to 3 to indicate a 4x HE-LTF and 3.2 us GI

B25

Doppler

Set to 1 if one of the following applies:

—  The number of OFDM symbols in the Data
field is larger than the signaled midamble peri-
odicity plus 1 and the midamble is present

—  The number of OI'DM symbols in the Data
field is less than or equal to the signaled mid-
amble periodicity plus 1 (see 28.3.11.16 Mid-
amblc), the midamble is not present, but the
channel is fast varying. It recommends that
midamble may be used for the PPDUs of the
reverse link.

Set to 0 otherwise.

HE-SIG-
A2

B0O-B6

TXOP

Set to 127 to indicate no duration information
if(#15496) TXVECTOR parameter TXOP_DURA-
TION is set to UNSPECIFIED.

Set to a value less than 127 to indicate duration infor-
mation for NAV setting and protection of the TXOP as
follows:
If TXVECTOR parameter TXOP_DURATION is
less than 512, then BO is set to 0 and B1-B6 is set to
floor(TXOP_DURATION/QY#16277).
Otherwise, B0 is set to 1 and B1-B6 is set to floor
((TXOP_DURATION - 512 )/ 128)(#16277).
where(#16061)
B0 indicates the TXOP length granularity. Set to 0
for 8 us; otherwise set to 1 for 128 ps.
B1-B6 indicates the scaled value of the TXOP_DU-
RATION

B7

Reserved

Reserved and set to 1
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Two Parts of
HE-SIG-A

Bit

Field

Number
of bits

Description

B8-B10

Number of
HE-LTF
Symbols And
Midamble
Periodicity

[59)

1f the Doppler field is set to 0(#13497), indicates the
number of HE-LTF symbols:

Set to O for 1 HE-LTF symbol

Set to 1 for 2 HE-LTF symbols

Set lo 2 for 4 HE-LTF symbols

Set to 3 for 6 HE-I.TF symbols

Set to 4 for 8 HE-LTF symbols

Other values are reserved.

If the Doppler field is set to 1{#15498), B8-B9 indi-
cates the number of HE-LTF symbols{#1605¢) and
B10 indicales midamble periodicity:
B8-B9 is encoded as follows:

0 indicates 1 HE-LTF symbol

1 indicates 2 HE-L'I'F symbols

2 indicates 4 HE-LTF symbols

3 is reserved
B10 is set to 0 if the TXVECTOR parameter MIDAM-
BLE PERIODICITY is 10 and set to 1 if the TXVEC-
TOR parameter PREAMBLE_PERIODICITY is 20.

BI11

LDPC Extra
Symbol Seg-
ment

Indication of the presence of the extra OFDM symbol
segment for LDPC.
Set to 1 if an extra OFDM symbol segment for
LDPC is present.
Set to 0 otherwise.

B12

STBC

In an HE MU PPDU where each RU includes no more
than 1 uscr, sct to 1 to indicate all RUs arc STBC
encoded in the payload, set to 0 to indicate all RUs are
not STBC encoded in the payload.

STBC does not apply to HE-SIG-B.

STBC is not applied if one or more RUs are used for
MU-MIMO allocation.(#15601 )

B13-B14

Pre-FEC
Padding Fac-
tor

Indicates the pre-FEC padding factor.

Set to 0 to indicate a pre-FEC padding factor of 4
Set to 1 to indicate a pre-FEC padding factor of 1
Set to 2 to indicate a pre-FEC padding factor of 2
Set to 3 to indicatc a pre-FEC padding factor of 3

B15

PE Disambi-
guity

Indicates PE disambiguity(#16274) as defined in
28.3.12 (Packet extension).

B16-B19

CRC

CRC for bits 0-41 of the HE-SIG-A field (see
28.3.10.7.3 (CRC computation)). Bits 0-41 of the HE-
SIG-A field correspond to bits 0-25 of HE-SIG-A1 fol-
lowed by bits 0-15 of HE-SIG-A2).

B20-B25

Tail

Used to terminate the trellis of the convolutional
decoder.
Set to 0.

w3k HE TB PPDU9| HE-SIG-A Z =+

ohe-3t ol Aol 5 ek,
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[112] [3%3]
Two Parts of . . Number o
HE-SIG-A Bit Ficld of bits Description
BO Format 1 Differentiate an HE SU PPDU and HE ER SU PPDU
HE-SIG-Al from an HE TB PPDU:
Set to 0 for an HE TB PPDU
B1-B6 BSS Color 6 The BSS Color field is an identifier of the BSS.
Set to the value of the TXVECTOR parameter BSS -
COLOR.
B7-B10 Spatial Reuse | 4 Indicates whether or not spatial reuse is allowed in a

1

subband of the PPDU during the transmission of this
PPDU, and if allowed, indicates a value that is used to
determine a limit on the transmit power of a spatial
reuse transmission.

If the Bandwidth field indicates 20 MHz, 40 MHz, or
80 MHz then (his Spatial Reuse [ield applies (o the [irst
20 MHz subband.

If the Bandwidth ficld indicates 160/80+80 MHz then
this Spatial Reuse field applies to the first 40 MHz sub-
band of the 160 MHz operating band.

Set to the value of the SPATIAL REUSE(1) parameter
of the TXVECTOR, which contains a value from
Table 28-22 (Spatial Reuse field encoding for an HE
TB PPDU) for an HE TB PPDU (see 27.11.6 (SPA-
TIAL_REUSE)).

Setto SRP_DISALLOW to prohibit SRP-based spatial
reuse during this PPDU. Set to SRP_ AND NON_S-
RG_OBSS_PD_PROHIBITED to prohibit both SRP-
based spatial reuse and non-SRG OBSS PD-based spa-
tial reuse during this PPDU. For the interpretation of
other values see 27.11.6 (SPATIAL REUSE) and 27.9
(Spatial reuse operation).
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[113]
TwoPartsof | g Field Number Description
HE-SIG-A of bits P
Bl1-Bl4 | SpatialReuse | 4 Indicates whether or not spatial reuse is allowed in a

2

subband of the PPDU during the transmission of this
PPDU, and if allowed, indicates a value that is used to
determine a limit on the transmit power of a spatial
reuse transmission.

If the Bandwidth field indicates 20 MHz, 40 MHz, or
80 MHz:
This Spatial Reuse field applies to the second
20 MHz subband.
If(#1d) the STA operating channel width is 20 MHz,
then this field is set to the same value as Spatial
Reuse 1 field.
If{#Fd) the STA operating channel width 1s 40 MHz
in the 2.4 GHz band, this field is set Lo the same
value as Spatial Reuse 1 field.

If the Bandwidth field indicates 160/80+80 MHz the
this Spatial Reuse field applies to the second 40 MHz
subband of the 160 MHz operating band.

Set to the value of the SPATIAL._REUSE(2) parameter
of the TXVECTOR, which contains a value from
Table 28-22 (Spatial Reuse field encoding for an 11
TB PPDU) for an HE TB PPDU (see 27.11.6 (SPA-
TIAL_REUSE)).

Setto SRP_DISALLOW to prohibit SRP-based spatial
reuse during this PPDU. Set to SRP_AND _NON_S-
RG_OBSS_PD_PROHIBITED to prohibit both SRP-
based spatial reuse and non-SRG OBSS PD-based spa-
tial reuse during this PPDU. For the inlerpretation of
other values see 27.11.6 (SPATIAL _REUSE) and 27.9
(Spatial reuse operation).
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[114] Two Parts of Numb
'wo Parts o . . umber o
HE-SIG-A Bit Field of bits Description
B15-B18 | SpatialReuse | 4 Indicates whether or not spatial reuse is allowed in a

3

subband of thc PPDU during the transmission of this
PPDU, and if allowed, indicates a value that 1s used to
determine a limit on the transmit power of a spatial
reuse transmission.

If the Bandwidth field indicates 20 MHz, 40 MHz or
80 MHz:
This Spatial Reuse field applies to the third 20 MHz
subband.
Ifi#Ed) the STA operating channel width is 20 MHz
or 40 MHz, this field is set to the same value as Spa-
tial Reuse 1 field.

If the Bandwidth field indicates 160/80+80 MHz:
This Spatial Reuse field applies to the third 40 MHz
subband of the 160 MHz operating band.
If{#1d) the STA operating channel width is
80+80 MHz, this field is set to the same value as
Spatial Reuse 1 field.

Set to the value of the SPATIAL REUSE(3) parameter
of the TXVECTOR, which contains a value from
Table 28-22 (Spatial Reuse field encoding for an HE
TB PPDU) for an HE TB PPDU (see 27.11.6 (SPA-
TIAL_REUSE)).

Setto SRP_DISALLOW to prohibit SRP-based spatial
reuse during this PPDU. Set to SRP. AND NON_S-
RG_OBSS_PD_PROHIBITED to prohibit both SRP-
based spatial reuse and non-SRG OBSS PD-based spa-
tial reuse during this PPDU. For the interpretation of
other values see 27.11.6 (SPATIAL_REUSE) and 27.9
(Spatial reuse operation).
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Two Parts of
HE-SIG-A

Bit

Field

Number
of bits

Description

B19-B22

Spatial Reuse
4

Indicates whether or not spatial reuse is allowed in a
subband of the PPDU during the transmission of this
PPDU, and if allowed, indicates a value that is used to
determine a limit on the transmit power of a spatial
reuse transmission.

If the Bandwidth field indicates 20 MHz, 40 MHz or
80 MHz:
This Spatial Reuse field applies to the fourth
20 MHz subband.
If{#Fd) the STA operating channel width is 20 MHz,
then this field is set to the same value as Spatial
Reuse 1 field.
It(#Ed) the STA operating channel width is 40 MHz,
then this field is set to the same value as Spatial
Reuse 2 field.

If the Bandwidth field indicates 160/80+80 MHz:
This Spatial Reuse field applies to the fourth
40 MHz subband of the 160 MHz operating band.
If{#Ed) the STA operating channel width is
80+80 MHz, then this field is set to same value as
Spatial Reuse 2 field.

Sel to the value of the SPATIAL REUSE(4) parameter
of the TXVECTOR, which contains a value from
Table 28-22 (Spatial Reuse field encoding for an HE
TB PPDU) for an HE TB PPDU (see 27.11.6 (SPA-
TIAL_REUSE)).

Set to SRP_DISALLOW to prohibit SRP-based spatial
reuse during this PPDU. Set to SRP_AND NON_S-
RG_OBSS_PD_PROHIBITED to prohibit both SRP-
based spatial reuse and non-SRG OBSS PD-based spa-
tial reuse during this PPDU. For the interpretation of
other values see 27.11.6 (SPATIAL._REUSE) and 27.9
(Spatial reuse operation).

B23

Reserved

Reserved and set to 1.

NOTE—Unlike other Reserved fields in HE-SIG-A of
the HE TB PPDU, B23 does not have a corresponding
bit in the Trigger frame.

B24-B25

Bandwidth

(#16003)Set to 0 for 20 MHz

Set to 1 for 40 MHz

Set to 2 for 80 MHz

Set to 3 for 160 MHz and 80+80 MHz
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[1 16] Two Parts of Bit Field Number D inti
HE-SIG-A ! ¢ of bits escription
HE-SIG- B0-B6 TXOP 7 Set to 127 to indicate no duration information
A2 if(#13499) TXVECTOR parameter TXOP_DURA-
TION is set to UNSPECIFIED.

[117]

[118]
[119]

[120]

Set to a value less than 127 to indicate duration infor-
mation for NAV setting and protection of the TXOP as
follows:
I[f TXVECTOR parameter TXOP DURATION is
less than 512, then BO is set to 0 and B1-B6 is set to
(loor(TXOP_DURATION/BY#16277).
Otherwise, B0 is set to 1 and B1-B6 is set to floor
((TXOP_DURATION — 512 )/ 128)#16277).
where(#16061)
BO indicates the TXOP length granularity. Set to 0
for 8 us; otherwise set to 1 for 128 us.
B1-B6 indicates the scaled value of the TXOP_DU-
RATION

B7-B15 Reserved 9 Reserved and set to value indicated in the UL TIE-SIG-
A2 Reserved subfield in the Irigger frame.

B16-B19 | CRC 4 CRC of bits 041 of the HE-SIG-A field. See
28.3.10.7.3 (CRC computation). Bits 0—41 of the HE-
SIG-A field correspond Lo bits 0-25 ol HE-SIG-A1 [ol-
lowed by bits 0-15 of HE-SIG-A2).

B20-B25 Tail 6 Used to terminate the trellis of the convolutional
decoder.
Set to 0.

HE-SIG-B(740)%= 73 % vk} o] Ul A8 AHMU)E ¢ & PPDUS!
Q-0 qk E3tE = givt. 7] E# 0 2 HE-SIG-A(750) 3= HE-SIG-B(760)+=
Aol & shfe] 4241 STAC thah 219 st AW (= 7P A g A H)HE
}:6‘ S

1

8 . A ] do] u}E HE-SIG-BY] ¢ #lE UEhYi= B35 5ot

SAE vk} o] HE-SIG-B T == Wl %o 35 228 ¥ g3t e
% A= O Ho vl e HEe) ¥ elshe] A=Y sk Aol 7HEshe) &,
% gol] =1 ul9} 7o) HE-SIG-B == 35 Ao AR E E3tel= 3
H =9} AL-8-2F-E-A (user-specific) Al A HE Egel= A gA-E5EH HE &
E3e it o]l A9, TE duE gy e Je 58 x3sal s
BCC E50= 394 7 gt o] Fo oo A= AL AL-EA ==, w4
upe} gro] 7= ARg-2H2 users)-p: g "ApE2- 54 A D 1o o) ¥ = CRC

4r 55 38l shvbe] BCC 55202 299 4= gl
MU PPDU “g¢ll 4] HE-SIG-B(740)¢] o] B =+ FEZg Aol EE JHj=
&21d 57 90t HE-SIG-B(740)] -1, -2 59t tf (el & =1, Al4
T35 ) 9ol A 441 5] = HE-SIG-B(740)2, 3l & 31 th (5, A4 T3}
ool toly A= 2 ad Fapr & A Qg vE Fa e E &
A2 Fotas tiehe] diol s A Al B 23 5 gk w9, 54
Fab oo (el & =ol, Al2 F29h o) ©f) 2] HE-SIG-B(740)& & -3t
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[121]

[122]

[123]

[124]

[125]

[126]

A (e = S0, A4 T35 t) 9)2] HE-SIG-B(740)2 FZ & Ao ES ¥ 4=
ATH = HE-SIG-B(740)= A A 41 A4 Aol 1z dej =2 $4149 5=
A T}F HE-SIG-B(740) ©] 3 ¢] € =3 PPDUE 54181H= =41 STA 72428 9] 3l
N8 AR E kst 4= Qi

HE-STF(750)+= MIMO(multiple input multiple output) 3+ %= OFDMA
34 ol A A5 o] 5 A 7 (automatic gain control estimation)< FAFA] 7] 7]
st AHEE 5 St

HE-LTF(760)3= MIMO 3+7 3= OFDMA 37 oA 8-S =4 317] 95t
AREE = d T

HE-STF(750) 2 HE-STF(750) ©]-$<¢] ¥ =of 48 %= FFT/IFFTY] 17| <}
HE-STF(750) o] A ¢] B=o] 28 ¥ = FFT/IFFTY] A7]|&= A& & 5= gt}
o] & Eof, HE-STF(750) 2 HE-STE(750) ©] 3 2] & =o|| 48 % = FFT/IFFT 2]
=17]+= HE-STF(750) o] o] F=of] 28 ¥ = IFFT9] L7 Bt} 40 2 = 3

o & &9, &= 72| PPDU /2] L-STF(700), L-LTF(710), L-SIG(720),
HE-SIG-A(730), HE-SIG-B(740) 5 %o & s} A== xﬂl dreg A=
749-, "lo| B E=(770), HE—STF(750) HE-LTF(760) = 4 o] & s}u& A2 d =g}
Ak otk A7) Al E == Eddegacy) Al ~El ol 45'451 25 xgst

1l e 22— =
9131, 7] A2 W=z HE Al =)o) 8l A= 8 238 5 ik o] 4%,
=

FFT(fast Fourier transform) A}©] Z/IFFT(inverse fast Fourier transform) A}©] 2+=

7| & o] A A 2~ Eo) A AFR % W FRT/IEET A}o] = €] NHH(N~ AA 4, ol &
E°],N=1,2,HE A4 5 3t} <, HE PPDUS] xﬂl 0| H] &l HE PPDU2]
A2 =of N(=4)ul| AFo] 2] FFT/IFFT7} &4 &4 <= qlt}. oﬂ £, 20MHz 2]
o & Z o] th3}o] 256FFT/IFFT 7} %) -& %] a1 40MHz4 o & Z-o] o5}
S12FFT/IFFT7} 2] -8-¥ a1, S0MHz | o & % 1 o} 3} 1024FFT/IFFT7P BRI
A< 160MHz == B A< 160MHz 9] t & -0l T3] 2048FFT/IFFT 7| 4 -8 2
T A

L)

== ?543}134 B 78] o] ¥/ 229 o] d (subcarrier spacing)< 7|<&2] T
Al =Bl A ARG E M E A o] F1He] NN A7, ol & 501, N=4Y
75, 78.125kHz)2] 7171 4~ It} <5, HEPPDU S A1 == E 9]
M B 2o 27 o]/ Q1 312.5kHz =17] o] A E7f2]of 25 o] o] X—#‘l% T
9131, HE PPDU9] A2 E=3= 78.125kHz 27| 9] A B ) glo] F1lo] % &4

E=, 371 Al EEe] 7 Aol 4-8-% = IDFT/DFT -{H(IDFT/DFT period)-<
A7 A2 Ero] Z} dol B 4lEol 48X 3= IDFT/DFT -%tol H] &l N(=4)vl

#Zoha ¥ 4 9k =, HE PPDUS| A1 =9 7} Al Eo tia] 485 =
IDFT/DFT Z o] 3= 3.2us°| 32, HE PPDU2] A2 o] 7} A E-of ta] 289 +=
IDFT/DFET Z ©]3= 3.2us *4(= 12.8us) & % &g 9= At} OFDM 4 &2 o=
IDFT/DFT Z o] ol] Gl(guard interval)2] Z o] & t] ¢ 31 4= It} GIo] dol =
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0.4us, 0.8us, 1.6us, 2.4us, 3.2use} -2 theFst ghd 4= Sl
[127] Aol Hol i, & 7o A= Al BETF AL S Tk o 2 A2 2 =7
ARESHE Tk )92 8] A X EHE Aol T AN AARE AR

3] A5HA = @& 5 AT dE Eo, Al T3k ) ol &8k
A 12 =(L-STF, L-LTF, L-SIG, HE-SIG-A, HE-SIG-B)2| =2 t] & o] A2
I © (HE-STF, HE-LTF, Data)®| 5= & t & 2} & A spA| 7k, 7} 3k o o] A =
1 AARE] BEUAE 4 Q) = 4 WA & 60l =AH ule} o] RUE
| X 8} B A o) A th5e] | myﬂa] o], DCE, 7I= & ol Az,

483 AN stz Alo] ol & = V] wlatol

[128] ALE-2}, 5 Al 22 H o) A& HE-SIG-A(730)E =41 3}FaL, HE-SIG-A(730) %
7|4k & 5}8F5 5 PPDUS| 418 A A] k& 4= 9T}, o] 2] gt 4 O,STA%
HE-STF(750) ¥ HE-STF(750) ©]- % 2 =3¢ W4 ¥ FFT Alo| £ E 7|Hlo 2

i3-S 3 o= ) H 2 STA©] HE-SIG-A(730)E 7] #h ‘ﬂ} o =2 stk A
PPDU2] =418 A A REX] gk 4§~ STAS U A 2 5738} 3L NAV(network
allocation vector) A2 -2 & = 31 TF HE-STF(750)2] CP(cyclic prefix) & THE
Aol CPET & A7 5 7HA 94, o] 21§ CP "%} 5 <F STA-> FFT
xpo] =2 W 3hA A 5 2L PPDUS The vl w1 H & S 5 9

[120]  olsh, ¥ A Alclol A i= APol A STAS.2 4415 = 8o Bl (W= = # o=
st A dlol Bl (= s 2 | 9)), STAC A APE $21 ¥ 5= v o] B (1=
ER N SER DEIEISR SEEEICISE L EE R
LG APl A STAOE._/] F02 5 E A 41, STAC A APE 9] $412
/\01801:1%]3%/1\_]0] O']-‘—EL—’L&]ET}

[130] Lok, skeke A —‘~/\] S B8l F2E = PPDU(PHY protocol data unit), Z & ! 2
tlol Bl Z}7}& &3k = pPDU, 8hak e =1 279} 2 313k = o o] Bl )=
foZ 384 4 v}l PPDU+= PPDU 3| U] 9} PSDU(physical layer service data
unit)(%= = MPDU(MAC protocol data unit))E E 5= dlol8 @9 A 5= 3
PPDU & U= PHY 3|l ¢} PHY Z ] &5 £33 = 9laL, PSDU(E =
MPDU)= 28| (%= MAC A5 ol A B &ehe ZitsiAy 289 =
A A8 ol E @l 4= At} PHY 3 U] &= thE 8o & PLCP(physical layer
convergence protocol) 3| C], PHY X 2] ¢ 52 1} 2 o2 PLCP 2| A EF

zaE 45 9}
[131] @3 AP FAE 58 $41% 5= PPDU, Q! & dloly 44
BFWAPPDU, HEFE A T 2 4FE deolHeheE ol® BeE
Atk
[132] 2 AA 7 A8 5= 50 @ A 2 5lol A = SU(single)-OFDM(orthogonal

frequency division multiplexing) %% % ]H]' o0 2 A t)HXo] s}
STAC 2 o] 3tk = S 1 3li}el S AFaFel 5 AL 98 AbgE =
Aol 7hsstel, =gk, 2 A Ao 7F X—?%E]% EA W A 2~ Elo]| A AP MU

AQ
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[133]

[134]

[135]

[136]

[137]

MIMO(multiple input multiple output) & 7| ¥+ 2.2 DL(downlink) MU(multi-user)
A& 3% S 9lar, o] ¥ 3 £41-& DL MU MIMO $-4lolghi= §ol2 g
/\ o] q_

gk, B A Ao mE A 9l A] 28l of) 4 3= OFDMA(orthogonal frequency
division multiple access) 7| W2 41 B H o] A8Fw] 7 HA /= 51k A
418 530 225 0] Aokl 5 A A A ke T

A o)) B sk ol g & oﬂ Z 5o, RU)S Sdste] ek A/s1 ek A
EAS 3 4= Q) :erﬂ 2 B 2 A dof wE T A ~El o A=

AP7}F OFDMAE 7|HFC 2 DL MU 4418 33t &= 9l a1, o] 2] gt 441> DL
MU OFDMA &Aool gti= o] 2 38 = 4 9lt}. DL MU OFDMA %41 9]
fﬂﬂ = 79 APE ZAHE A ZF AR Aol A Bame] a4 219) 718 K6

T2 STA A7} 0 2 &t = o B (= ot e A ¥ ¢, st 3Fd =

PPDU)*E‘ AT 7 AT B Fabg AA S B AH M E(EE

A B AE) == 3472] RU(resource unit) <+ 21 tF. DL MU OFDMA %-21-& DL

MU MIMO %213} 8] AL-8-2 4= Qlt}, o & 59, DL MU OFDMA 4412 9] &

SE 54 B ME(EE A B A Y) Aol A B4 AlF1E 2~ E H(space-time

stream)(HE= = & 7F4 2~ E ¥ (spatial stream))S- 7| ¥FS 2 ¢ DL MU MIMO %41 0]
6(E =] /\ 01

E5 2 AA el wE AW A ARl M = o] STAO] & A g A X A
el A APE Hlo|H & FAlek= &4% UL MU 2] (uplink multi-user
transmission)©| A = ol B=9] STA Z+74e)) 93 =4 A 7F 2
ol Ao ek = FAlE F2 ZF L= 1 (frequency domain) B 33+
=] M (spatial domain) ol A =30 < 4= ]

57 9] STA 747}l o gk ek = 54l 0] —rﬁrfv\* Sl el A e =
74 5-, OFDMAE 7|Rb0 2 2579] STA ZhZ}bol] t&fl A & the F=3h4= 29l o]
PR SN AR B 5 Yok AR OB T4 A0S A2 O
MBI = (= B lY) B A & S RU(resource unit))d 4~ AT} 2
Hote R AR OhE Fae A0S ol APR 4T volE &

2T 5 ek o Y AR TE 235 Y2 3 F2 PP ULMU

Shod w31 H429] STA ZF7bo] A& &
o] H & APE $218 4= Qlt}. o] Y g A & &
WUH -2 UL MU MIMO $-41 Wi ol gh= 8ol & .
UL MU OFDMA %213} UL MU MIMO %418 37 =30 5= Qlt). o & S0,
UL MU OFDMA $241& 918 @dd 54 A8 E(EE AR 1
o] A Z7 2EH(EE 38 ~EHH)S 7|HE o 2 3 UL MU MIMO %21 0]
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[138]

[139]

[140]

[141]

[142]

[143]

TE = Ao
MU OFDMA &A1& A 8HA] ekl F el of Sl A] 25l of A 0}‘/}4
ol Al B2 of & (wider bandwidth)(o] & 5], 20MHz 3} o & &
st7] el 2 jﬂﬁ g ol ARgE AT HY A g sk jﬂﬁ
£ 20MHze} L & 7§, B=7] 9] 20MHz A 2 E£38hst 5= oloh dE A
g ol A = D}moﬂ Al W 58 stdstr] Hel Zefol g Ad

2 (primary channel rule)®] AF-8-% St} Zefol ] A9 2 o] AL-8-¥ =
T, TR 5 O E5E 2Esty] g Al ko] EAlg A A o=,
sofolm ] A Foll WEH, Zefolm ] A Q15§ Al

#)| d (secondary channel)©] OBSS(overlapped BSS)oll 4] A8 o] "H] 2] (busy)' 3+
745, STAS Zefol 2] A& Aol gk v A A d-& A 5= glo). uhef A,
STAS Zefolg] AdERE 2 A S F218 5= glo] HE Ad & &3
ZY o FAlel sk Al ofs Wt S, 7]E 9] A Al 2Elol A HE] A
S el AR W Zefol ] A d &2 OBSS7F A A 2 & A T
SHANA W2 S FHE F8ato] =& A s darat ol 2o & A ool &
T 9

b
=
b o

| ooX = ot rxl ot

3 o
>
N2
SN
= &
=

=1 =4
B Fuar AU 2 gE A (=
o= A &2 Y& RU(resource unit))d <= AT}

Foll thall M2 v Faba 2k B 7] Z e S (rigger

AR IS

o
A
ot
0
i
rt
jus)
=
fo
mi
o
R
[l
v}
i

8
Sy
lo,
w N’
—
>
N
_[\l

=9 Eg] T el 4 E Ueilth =99 B T AT A
MU %-41(Uplink Multiple-User transmission)< 9| §F 2} 91-& atstal, APEFE

SaE F dth EYA ZH Y-S MAC ZH| Y o2 44 5 9l o™, PPDUY
EghE QU)o & Eo, 5 39 Al H PPDUE 53l 215 A, 5 20
CA" HAA PPDUE S8l SAEAY sld Eg A ZHdE el 5H3
A71¥l PPDUE F 3l $41E = Qlt}. 7hef, 5 39] PPDUE &3l &4l &= 4 9,
TAE dolg H=o] 4] Ed A _LE]]O]O]—L'?‘:]'-E]ZF}\Q_

9o Al ZAzbe] = AR AekE 4 glar, v E eyt ke 4 Qi
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[144]

[145]

[146]

[147]

[148]

[149]

[150]

‘I:

(i
-

Zkol Adol= mAlH vhel vp = A A3t 4= Qv
<! 71 E Z(frame control) 2 =(910) MAC Z 2 E & 2| ¥ & o gk

M

Ff' HIU ™,

s
L 716} F7h4 Q1 Al AHIF 3 E, Fol ol A EE(920)3= NAV
ARE BB o] A A S Eol, AID)ol| ¥ F R 3

gmlooﬁﬁma
f

> 1 od
I yo oX HL Mo

,RAZ=030)= dld EB|A Zd Lo A STAS] =4 ARV}

W, & Oﬂ upel A EFE 4= 9tk TA = (940)= 3l d Edl A Ze|d S
= STA(Oﬂ 5o, AP)9 =4 A X7 X3, F% A H (common
information) % =(950)= dld Eg] A Z o Y-S 5215F= 4221 STA A
A& = 3 F Ao AHE X3t ol & 5o, sl EF A ZH Yol
&3kl $21% = 43 PPDUS L-SIG =9 Aol & A A8k =, dd
EgA zZy el tf-g3te] $41%]5= 43 PPDU9| SIG-A E = (5, HE-SIG-A
=)0l W] &(content) = Ao sh= BHE7F 3 o Qv B3, ¥ F Ao
AREA, T Eer Y ol t-&ato] &2l % = e PPDUS] CP9| Aol
ek AR LU LTF =9 7‘40] o #at AR 7} EstE = 9}

Eg 99 EYA] T g FAlshE 4l STAS 7ol &8t 7iE
AL-8-Z} A B (per user information) & =(960#1 W #| 960#N)E E $F5F= 5l 9]
v sl A7) A8 AFEA AR HE s st e Y L 9

T 99 B e e H1970)9F, 22| Al Al 2~

=(980) FE3Het == Qv

5= 9o =], )8 A8 A A B (per user information) E =.(960#1 W 2] 960#N)
77y & Al o] A F =5 ¥ 3hslE Ao uhA o)

= 102 &5 A X (common information) E =0l ¥ 3% = A H A= o] Ay &
LERAIT) X 109 A1 S F ol AR 4 9la, v e A B At 3obe
Tk ek EA® AH de Zhzhe] Zo)= WEE = 9l

%109 EYA H©HY 2210100+ E A 28 ¢ %%’(tﬂgger frame variant) 2}
2ol Zolol Wae] e e AN F 4 2ok 207 Bl WE(1010)
ohe-o} o] el 4 9]

o I

Ry
A =]
LA e



28

WO 2020/032430 PCT/KR2019/009080
[151]  [E4]

s?;%%fg 3;7111)1 i Trigger frame variant
0 Basic
1 Beamforming Report Poll (BFRP)
2 MU-BAR
3 MU-RTS
4 Buffer Status Report Poll (BSRP)
5 GCR MU-BAR
6 Bandwidth Query Report Poll (BQRP)
7 NDP Feedback Report Poll (NFRP)

8-15 Reserved

[152]

[153]

[154]

[155]

[156]

%109 AEFE 3 o) 9 Z (UL BW) 2 =(1020)3= HE E 2] 7] 7] 8k(Trigger based,
TB) PPDUS| HE-SIG-A E =0l A tf o] &5 X A] gt} UL BW & =(1020)+=

e} ol geld 4 9

[3%5]
UL BW
subfield Description
value

0 20 MHz
1 40 MHz
2 80 MHz
3 80+80 MHz or 160 MHz

% 109 7F= Q18] ¥ (Guard Interval, GI) ¥ LTF B} ¢! ¥ =(1030)2 HE TB PPDU
‘o #el GI9} HE-LTF Bt 91-& A A 3o GI 3 LTF BFS) B 2(1030)2 Hh& 2

@ol 4ol 5 gk,

[3%6]
GI And
LTF ficld Description
value

0 Ix HE-LTF + 1.6 ps GI

1 2x HE-LTF + 1.6 ps GI

2 4x HE- LTF + 3.2 ps GI{(#15968)
3 Reserved

w3k A7) GI 2 LTF BHY B =(1030)7F 2 B339 7k& 72 o) & 109
MU-MIMO LTF .= 3 =(1040)2 UL MU-MIMO HE TB PPDU -2 9| LTF
R 5 XA gt} o]l d], MU-MIMO LTF X2 E =(1040)7 th=3F Zdo] Ao
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[157]

[158]

[159]

[160]

[161]

[162]

[163]

[164]

[165]

T AT

ThoF Eg] A ZgQle] A A HE TB PPDU t) & &8 214 8}i= RUE & &kal
RU7Z} 3k} o] 4}2] STA® ¥ o, MU-MIMO LTF 2= & =(1040):= HE
single stream pilot HE-LTF mode %=+ HE masked HE-LTF sequence mode %
B XAl -

ek Egl A Z g Qlo] A A HE TB PPDU T & &2 2} 4] 3}= RUE &334
il RUZF shi o] 2] STAo &5 4] e=thd, MU-MIMO LTF .=
¥ = (1040)<= HE single stream pilot HE-LTF mode & ] A] ¥t} MU-MIMO LTF
X (104001 ek 2ol AoE 5= v

[527]
MU-MIMO
LTF subfield Description
value
0 HE single stream pilot HE-LTF mode
1 HE masked HE-LTF sequence mode

%112 78 A8 AF A Ho(per user information) E =0l E &5 = A H HE 9
AdHE veldith =119 A8 HE S Jdi = Agd = 9la, V[l A8 =7}
F7HE R vk =gk EA[E A E FE Zhzbo] Zlol = W E = i)

% 119] AF-8-A}F A ¥ 2H(User Identifier) B = (= AID12 2= 1110)E 7WE
AF-8-2F 74 H (per user information)”7} tl-&- % = STA(S, 541 STA)2| A H A&
Uel= Aoz 2dHate] A= AID] A% i A7) = 5= o)

T3k RU H3(RU Allocation) E =(1120)7F £33 5= gl v}, = A& A} 2 ¥ =}
AE(1110)E A8 541 STAZE %99 Eg]A 28 ¢le t)-g3to] 4dEd =
PPDUE 44131 7%, RU & (RU Allocation) B =(1120)7} A/ A 3F RUS %3
g A PPDUE &4l $Ht). o] 745, RU @ 9(RU Allocation) 2 =(1120)°]]
ola] A A E]= RUE & 4, & 5, & 60 E=A| ¥ RUS A A 8t Ao] upehA &t
TA A QI RU & B=(1120)9] 74 F= 3¢t

Y119 AH EE+= (ULFEC) 29 B9 F=(1130)5 233 = vk 229
EFY FE=(1130)F =99 EFA Z# Yol df-gsto] F4l =i
PPDUS| I EFY S XA S 4= Q). ol & E9f, 47| 43 2 PPDU] BCC
Aol L5 = A9 AV 29 B 25(1130)= '1'= A4 ¥ a1, LDPC # 9 9]
Y= A7 A7 29 B 220130 002 A E = g

T 119 AH == UL MCS E(1140)5 818 5= 9l ok MCS E =(1140)=
L 9o Egr] g el
& AAE 5

T =119 B 2= B A F4 AFS-A} A B (Trigger Dependent User
info) LE(1150)2 £33 5= it} & 109 E&] A g9 2 =(1010)7} Basic
Trigger variantE A| A 8F+= 4 -9-, B8] 7] T4 A& A B E =(1150)= MPDU

T .

:
o
ofk
o

1ﬂﬂoﬁr

231o] A% = AFakE 1 pPDUY 4 -8 %= MCS
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[166]

[167]
[168]

[169]

[170]

[171]

[172]

[173]

[174]

MU Spacing Factor 4] B8 =(2 bits), TID Aggregation Limit 4] H 3 = (3 bits),
Reserved A H.3 (1 bit), Preferred AC 4] B3 = (2 bits) & X35 = At}

ol &} ¥ WA A= PPDUC) X385 = Alo] H= & 7|8 A& & Akt
B A Aol ol & A E = Ale] E== A7) PPDUE 3l A (interpret) 3171 91 3]
QT =AY AHE ¥38h= A1 Ao =9 A7) PPDUS| dlolH S =&
B257] Yot Aol ARE ¥35tE A2 Alo] B2 x8kei), A7) Al E A2
Aol BE&=thekst SurtE Q) o & 50, 7] Al Alo] B 70
SAIE HE-SIG-A(730)d = 9431, 7] A2 Ao} HE= 57 3 5 8ol A
HE-SIG-B(740) <= 21t}

ol sk, A1 = A2 Ao] BEZE Atk FAAA & A o)

ol gto] Ao M= Al Alo] = = A2 Alo] Frof 444]
AE RS AREgTE A7) Alo] AR AV = TR o, o E &

IHE AR F8E 5= qlo)

7] Ao} A zH & Eo, 1 B E A Ah+=, o] & 59] 20MHz 541 9]
TP E = A9, 242-RUZF S EE=A] o] 5 XA = Qth & 4 4] =69
SAH upe} ol theFgk A 7] 2] RUZF AFEE 4= 9Lt} o] #1 8 RU= A A 2714
&8 (type)2] RUR F-1-2 5= th o & S0, & 4 W A] & 60 T BE
RU:=, 26-type2] RUS} 242-type2] RUE T8-E 4= T}, o & 591, 26-type RUE
26-RU, 52-RU, 106-RUE ¥ 38}5}a1, 242-type RUE 242-RU, 484-RU, & “1H T} ¢
ZRUE 233 4 gl

71 Ao A2 E Eof, 1 B E 2 2= 242-type RUZF ALE 5 55
A A& 5= 9T}, 2, 242-RU7F 35 AL} 484-RUYE, 996-RU7} 3£ 814 -8 <] A] &
4= 2tk 7Hef PPDU7E 641 3= 441 52314 o & o] 20MHz th 4 91 7 §-,
242-RUE= 2 3147 th (3, 20MHz) the 9] A of) 9 (full bandwidth)o]]
AF4-3h= @ single) @] RUC| T} o] o) wha}, A7) Alo] A Ea (e & S0, 1 H|E
A 2h = S F kg o o] A o 9 (full bandwidth)oll “-38-8F= < (single) 9]
RU7} &G = =4 of & XA 5 Qo)

o & Eo], £ F314 ) o o] 40MHz ) o] eb e, A} Ao} A1 2o &
o, 1 | E A 2= 4 F3k o9 o] A o) 9 (55, 40MHz o 9)°ll /-8-38h+=
A (single)®] RUZF @ E A=A 75 A A2 = Ao} =, 40MHz9] $41-&
A&l 484-RU7ZF S EH A=A o] H-5 A A e 4= 9t}

o & Eo], £ F314 ) ol o] 8oMHz t < o] eb, A} Ao} A1 (o &
o, 1 | E A2 = 4 F3k o9 o] A o) 9 (55, 80MHz o 9)°ll /-8-38h+=
A (single) 2] RUZF HEE A=A ARE AA S = ). =, 80MHz| $412
A3l 996-RU7F & E R =A] o] F-& A A e 4= 9t}

A7 Ao A2 E Fol, 1 B E A E2hE 8 v Yge V=4 a9 E
g3t = qdoh

-, 471 Aol AN E 5o, 1 HE A EhE Zal, $4 T3t o9 9

at
m

T

i)
rir
N
2

—~
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[175]

[176]

[177]

A o] A&k dd o RUZF ZEE & 45, RUS S AREIL A ehy =
o] 7hsstth. =, 1 7l o RUZF ofH e} 521 otk o o] A tf o] &4
171 4] RUTro| s B2 o] RUS 3 A B 7F Aeky] = A o] 7538}t
T3 A )Y o}F A A MIMO(Full Bandwidth MU-MIMO)E- 9 3t
Aladgegy &g 7hsstit) ol & £, T4l T3k t 9 9 A o 9 (full
bandwidth)oll 47 @2l o] RUZ} 953 4%, Sl vl o] RUel o5
AFEALE S e ¢ Aok =, 2 ARG AL gk Al s AR A o B
TEE ] FA L 7| EF 7 H(Oﬂ-ga— st ts3h s ol-&5to] FA g vl 9
RU¢I| o] & A}%X}E AN E E}%E‘r% ATH. ol el wref, 7] Ao
AHAAE E H|E 218 2= 9 ¢f 22 A o thFA1-8- 2 MIMO<2]
Ag o E W%} | HeiM = AR = AT
271 A2 Aol E=(HE-SIG-B, 740)0)l ¥3tH 8 = =RU AT ABEI=E
obeh 4= UTH PPDU 9 2o b= A7) 3% B=+= 159 RU %
MBEAE=E E3sE 4= QITHNZ| el RU @3 A B =5 E35h A7 55 =9
2 z

o];qusa =t}

S y1
i}

b
S
|

o

Number

Subfield of bits

Description

RU Allocation Nx8 Indicates the RU assignment to be used in the data portion in
the frequency domain. It also indicates the number of users in
each RU. For RUs of size greater than or equal to 106-tones
that support MU-MIMO, it indicates the number of users
multiplexed using MU-MIMO.
Consists of N RU Allocation subfields:

N=1 for a20 MHz and a 40 MHz HE MU PPDU

N =2 for an 80 MHz HE MU PPDU

N =4 for a 160 MHz or 80+80 MHz HE MU PPDU

Center 26-tone RU 1 This field is present only if{#15310) the value of the Band-
width field of HE-SIG-A field in an HE MU PPDU is set to
greater than 1.

If the Bandwidth field of the HE-SIG-A field in an HE MU
PPDU is setto 2, 4 or 5 for 80 MHz:
Set to 1 to indicate that a user is allocated to the center 26-
tone RU (see Figure 28-7 (RU locations in an 80 MHz HE
PPDU(#16528))), otherwise, set to 0. The same value is
applied to both HE-SIG-B content channels.

If the Bandwidth field of the HE-SIG-A field in an HE MU
PPDU is set to 3, 6 or 7 for 160 MHz or 80+80 MHz:
For HE-SIG-B content channel 1, set to 1 to indicate that a
user is allocated to the center 26-tone RU of the lower fre-
quency 80 MHz; otherwise, set to 0.
For HE-SIG-B content channel 2, set to 1 to indicate that a
user is allocated to the center 26-tone RU of the higher fre-
quency 80 MHz; otherwise, set to 0.

CRC 4 See 28.3.10.7.3 (CRC computation)

Tail 6 Uscd to terminate the trellis of the convolutional decoder. Sct
to 0




32
WO 2020/032430 PCT/KR2019/009080

[178] 771 HE-SIG-B2] &% & £l = 8H
¥] 31, 20MHz PPDU th & Z-of] t ] T 52 o] A A[S 4= QLT 52 vha= g 9 ol A]
dolt] Lo 4 AFEE RU 292 RUS| 1719} 3= 9 9ol 4 RUS| WA &
A= YEpilth RU 2ol i3 80| E RU & A A =9} RU E AFE-A}4]
Aol T3k vl g 2 of e 9} tFo] ol 5= gl

[179] [3%9]

]EETFL/K-]O]

8 bits indices Number
(B7 B6 B5 B4 #1 #2 #3 #4 #5 #6 #7 #8 #9 |t entries
B3 B2 Bl B0)
00000000 26 26 26 26 26 26 26 26 26 1
00000001 26 26 26 26 26 26 26 52 1
00000010 26 26 26 26 26 52 26 26 1
00000011 26 26 26 26 26 52 52 1
00000100 26 26 52 26 26 26 26 26 1
00000101 26 26 52 26 26 26 52 1
00000110 26 26 52 26 52 26 26 1
00000111 26 26 52 26 52 52 1
[180] 00001000 52 26 26 26 26 26 26 26 1
00001001 52 26 26 26 26 26 52 1
00001010 52 26 26 26 52 26 26 1
00001011 52 26 26 26 52 52 1
00001100 52 52 26 26 26 26 26 1
00001101 52 52 26 26 26 52 1
00001110 52 52 26 52 26 26 1
00001111 52 52 26 52 52 1
00010y,y1¥g 52 52 - 106 8
00011y5y1y0 106 - 52 52 8
00100y,y1¥0 26 26 26 26 26 106 8
00101y,y1¥o 26 26 52 26 106 8
00110y2y1yg 52 26 26 26 106 8
00111yy1¥e 52 52 26 106 8
01000y2y1¥o 106 26 26 26 26 26 8
01001y,y1¥o 106 26 26 26 52 8
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[ 18 1] 8 bits indices Number
(B7 B6 BS B4 #1 #2 #3 #4 #5 #6 #7 #8 #9 of entries
B3 B2 Bl B0)
01010y,y1¥o 106 26 52 26 26 8
01011y5y1yo 106 26 52 52 8
0110y1¥¢z129 106 - 106 16
01110000 52 32 - 52 52 1
01110001 242-tone RU empty 1
01110010 484-tone RU with zero User fields indicated in this RU Allocation subfield of 1
the HE-SIG-B content channel
01110011 996-tone RU with zero User fields indicated in this RU Allocation subfield of 1
the HE-SIG-B content channel
011101x;xq Reserved 4
01111y,y1ve Reserved 8
10y2y1¥0227120 106 26 106 64
11000y,y10 242 8
11001y,y1¥0 484 8
11010y,5y1Yg 996 8
11011y5y1vo Reserved 8
111x4%3%,X;1 X Reserved 32

[182]

[183]

If(#1d) signaling RUSs of size greater than 242 subcarriers, y;y1vo = 000-111 indicates number of User fields in
the HE-SIG-B content channel that contains the corresponding 8-bit RU Allocation subfield. Otherwise, y,y1¥g
=000-111 indicates number of STAs multiplexed in the 106-tone RU, 242-tone RU or the lower frequency 106-
tone RU if there are two 106 tone RUs and one 26-tone RU is assigned between two 106-tone RUs. The binary
vector y,y;Y, indicates 22 x vyt 21 % y1+¥o + 1 STAs multiplexed the RU.

75712 = 000-111 indicates number of STAs multiplexed in the higher frequency 106-tone RU if there are two
106 tone RUs and one 26-tone RU is assigned between two 106-tone RUs. The binary vector 7,7,z indicates
22 x 25+ 21 xz; + z5 + 1 STAs multiplexed in the RU.

Similarly, y;y = 00— 11 indicates number of STAs multiplexed in the lower frequency 106-tone RU. The binary
vector y;y,, indicates 2l x v1 T Vo + 1 STAs multiplexed in the RU.

Similarly, 7,z = 00-11 mdlcates the number of STAs multiplexed in the higher frequency 106-tone RU. The
binary vector 7,7z, indicates 2! x z; + z, + 1 STAs multiplexed in the RU.

#1 to #9 (from left to the right) is ordered in increasing order of the absolute frequency.
X1Xg = 00-11, x4x3%,X7%y = 00000-11111.
->means no STA in that RU.

=EX
Aol TRE vhet go] Jold 5 qlek.

2F7] A2 A o] W (HE-SIG-B, 740)°l E£39 AgA- 54 F = ALg%}
A = (user field), CRC 2= 2 Tail 2 T 3}et 2= 9lr}. A7) AFE R} E X
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[184] [3%10]
Subficld 1\1:}135? Description
User field Nx21 The User field format for a non-MU-MIMO allocation is

[185]

[186]

[187]

defined in Table 28-26 (User field format for a non-MU-
MIMO allocation). The User field format for a MU-MIMO
allocation is defined in Table 28-27 (User field for an MU-
MIMO allocation).

N=11f1itis the last User Block ficld, and if there is only one
user 1n the last User Block field.
N =2 otherwise.

CRC 4 The CRC is calculated over bits 0 to 20 for a User Block field
that contains one User field, and bits O to 41 for a User Block
field that contains two User fields. See 28.3.10.7.3 (CRC
computation).

Tail 6 Used to terminate the trellis of the convolutional decoder. Set
to 0.

R, 471 HE-SIG-Bo| AFE AR5 B 5= o] Abg A AER gt
ohRe] ARg A W == A7) HE-SIG-BE] &5 M= th3ol fA 3t} 5%
o RU BT M HAEC} ARGALS5 A o] ARgAF B 9] 9] %] 5= STAS
HlolH & &8k A€l RUE o] 28ttt vl STAC R A4 5 549
RU= ARG A5 B0 M 5183 4] ¢t} wWehA, STAC] AF4le] HlolEH &
U o 7 sl 5= Al d ® 2 shbe] ARS A B MRk AT

A2, RU &G A HF E=7}010000109] 8H] E & A A5 of 8}1}2] 106-= RU
theoll 570 9] 26-F RUZF 9 A ] a1, 106- RU®N 37 & AR&-2} =7}
et e vEh = 445 7P R ol b, 106-= RU= 313 2] AF8-A19]
OashE Al e g vk AR AR5 Aol 3ok 87 of AREAF B
670 RUeI vl=g = 51, 31 W A 37 9] ARgAF I 5= 3L WA 106-= RUCNA
MU-MIMO= g5 a1, Y %] 57 o] Ab&A} B == 570 9] 26-= RU 74779
T = e e o gl

‘471 HE-SIG-B&| AH-&-AH-54 H o

El

o] 33+ User fieldi= U3 o] o=
4 9tk B A, non-MU-MIMO o] o3l u

ser fieldi= tF2-3} g},
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[188] [3%12]

Number

Bit Subfield of bits

Description

BO-B10 | STA-ID 11 Set to a value of the element indicated from TXVEC-
TOR parameter STA_ID_LIST (see 27.11.1
(STA_ID_LIST)).

B11-B13 | NSTS 3 Number of space-time streams.

Set to the number of space-time streams minus 1.

B14 Beam- 1 Use of transmit beamforming.
formed(#160
38) Set to 1 if a beamforming steering matrix is applied to
the waveform in an SU transmission.

Set to 0 otherwise.

B15-B18 | MCS 4 Modulation and coding scheme

Set to n for MCSn, where n=0,1,2 ..., 11
Values 12 to 15 are reserved

[ 1 89] B19 DCM 1 Indicates whether or not DCM is used.

Set to 1 to indicate that the payload(#1-d) of the cor-
responding user of the HE MU PPDU is modulated
with DCM for the MCS.

Set to 0 to indicate that the payload of the corre-
sponding user of the PPDU is not modulated with
DCM for the MCS.

NOTE—DCM is not applied in combination with
STBC.(#15664)

B20 Coding 1 Indicates whether BCC or LDPC is used.
Set to 0 for BCC
Set to 1 for LDPC

NOTE—If the STA-ID subfield is set to 2046, then the other subfields can be set to arbitrary val-
ues.(#15946)

[190] MU-MIMO &wdof] o 8k user fields= thS-3F 2t}
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[191] [3%£13]
Bit Subfield | Number Description
B0-B10 | STA-ID 11 Set to a value of element indicated from TXVECTOR

[192]

[193]

[194]
[195]

parameter STA ID LIST (see 27.11.1
(STA_ID_LIST)).

B11-B14 | Spatial Con- 4 Indicates the number of spatial streams for a STA in an
figuration MU-MIMO allocation (see Table 28-28 (Spatial Con-
figuration subfield encoding)).

B15-B18 | MCS 4 Modulation and coding scheme.

Set to n for MCSn, where n=10,1,2,.... 11
Values 12 to 15 are reserved

B19 Reserved 1 Reserved and set to 0
B20 Coding 1 Indicates whether BCC or LDPC is used.
Set to 0 for BCC

Set to 1 for LDPC

NOTE—If the STA-ID subfield is set to 2046, then the other subfields can be set to arbitrary val-
ues.(#15946)

% 12 HETB PPDUS| A& & %A gk Lo o]t} & 129] PPDUE &2 99]
=) seQlel o Safo] 44151 4 F 2 PPDUT ekl APZ e
Se)7] o9 AT 4ol % shbel STAS EelA] Eejgle] B Au
Aok A AL AR AES Feleko] 4] Eel7] Tel9le S
STAY} 5 Ao HE TB PPDUE %418 4= Qi T},

A1 vheh o], 5 129] PPDUL: ChFel W E S ateha 9o, 77kel
deE 52, 53 % =70 SAE Aol tgHh &3, SAH vhef o] &=
122] HE TB PPDU(: 5= A8k =1 PPDU)s= HE-SIG-B 2 == ¥ 31351%] ¢kl
HE-SIG-A Z =RrbE ¥ 39heh 5= Qi)

1. CSMA/CA(carrier sense multiple access/collision avoidance)

IEEE 802.11°l| 4] Z41-& shared wireless medium©l] A o] 5o X 7] W3-l wired
channel 3H73 7= ZE A 0 2 vt} & EA S 71R T} o & £ 9] wired channel
217 ol A == CSMA/CD (carrier sense multiple access/collision detection) 7|+ S 2
F-210] 7hEglt). o & &0 Txoll A HH signalo] A 55 g 374 o] &
As7E 7] v ioll Ra7bAl 2 Ale & A A &AL Aol |t ol 5+ 7|
o] /2] signal®] collision®] W% detection®] 7}5 gt} o] = Rxdoll A 72 &
power”} =7H4 0 2 Txol| A A %8k power B .U} A X 7] wji-o] T}, 3FA] Tk wireless
channel 3742 %3 Q45 (& 5o A glel whelsignale] 72471 A0 A Y
XA 0 2 deep fadings 418 57 Athol A el FaF& 7] vjswoll A=
RxO A A& 7F At 2 A Fo] ¥ =A] 22 collision®] A=A Tx= 4 &3]
carrier sensinge & 7F §1th. 22l 4] 802.1191 4] = CSMA/CA(carrier sense

multiple access/collision avoidance) mechanism$! DCF(distributed coordination

it
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function)& 5 glt}. o] = A E3F o] ¥ 7} )= STA(station) = ©| Ho|H &
A %31 7] Aol 54 duration(e] & & ] DIFS: DCF inter-frame space)% <t
medium<- sensing &} clear channel assessment(CCA)E 3] ¢+, o] o
medium©] idle 3}T}H STAS 1 mediumS o] &3 A $o] 7Hs3tet 18 =] 7k
medium®] busy ¥ 7 9-3= o|1] o] & STAE ©| “1 medium=- AF-8-317] 93l
th71skar ) vk 74 Shell DIFS ©f] =714 © 2 random backoff period THE T
71thd Zof] o] Bl & A& 5= Ath. o] wl random backoff period+= collisions
avoidance & 7= LA &l 3= o] = Hlo|H & #F3t7] Hg 18] STAE |
A AL 7h S w7 STAS 85 4] © & TFE backoff interval k& 7FA] 7l
Hol Ao A2 o AF S 7HA A H 7] vlFolth g STAC] A&
Al ZVEHAl Bl H T2 STAE S 7L mediums A8 & 5= ¢LA| A,

[196] Random Backoff time ¥} procedure®l] tff 8] JFet3] drol B th&-3 g} &4
Medium®] busy©ll 4 idle 2 B} ¥ o] 2] STAE S dataE B 7] 98] 0] &
Al ZFgket, o] o collisione H A3} Al 71 7] &l Hlo| B & #&3staLa} af+=
STAE-2 Z+Z} random backoff countE A B} 3}al 71 slot time Y- 7| th&i T}
Random backoff counti= pseudo-random integer %} | ™ [0 CW] range®ll 4] uniform
distribution$+ 4t = st+& A ¥l 5HA] F Tl CW contention window & & 1] gt}
CW parameteri= % 7| ¢k 22 CWmingt& F oA 7 o] A & sHA HH
= 29l & 52l " ol & &0l A5 Hlo]E frameel o) gk ACK response S
WA T collisiono] Y AL = (F43 4= it} CW4Le] CWmax4h-&
7EA Al EH ol Bl AEol A8t A7EA CWmax gk /A 8t 5= 34
o]t} A4o] AFE 3P CWmingh 2 = reset™] Al ¥t} o] W] CW, CWmin,
CWmax> T A I} 52| H & 98] 20-1-& FA 8t =5 8= 3l o] nf=2 s},
S+ random backoff procedure7} Al 2} H STA-2 [0 CW] range$toll 4] random
backoff countE A B g 3 backoff slot®] count down ¥ = &<t Al < &l A
medium<- monitoring 3} 7] ¥ T 71 A}o] medium®] busy 3 El 7} ¥ ¥H count
downZ 311 7t mediume] tHA] idle 3l 2] 1 1 A] backoff slot2] count
downE A 7l g+t

[197] 2. PHY procedure

[198] Wi-Fiol] 4] 2] PHY transmit/receive procedurei= A7 packet 74 W& T} & <~
RO, ot Ao, o g oF 2ok sH 94 1nd} 1axel] sl A 7E A1 &
o] B2 &t 1lg/ack Bl 23t AatE whEt

[199] <, PHY transmit procedurei= MAC Tl 4] MPDU (MAC protocol data unit) =2
A-MPDU (Aggregate MPDU) 7} 2.4 PHY woll A Single PSDU (PHY service data
unit). . = ¥ 3% 37 Preamble 2 Tail bits, padding bits (2 2.3} )= 4H¢d 6o
%% a1, o] & PPDUE} &},

[200] PHY receive procedurei= 1.5 th-3 2}, Energy detection X preamble
detection (Wifi version' = L/HT/VHT/HE-preamble detection)= &}, PSDU
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[201]
[202]

[203]

[204]

[205]

[206]

[207]

[208]

[209]
[210]

T4l g A H.E PHY header (L/HT/VHT/HE-SIG) 2 FE] ¥ o] A MAC
header& ¢}, data& &)+

3. Multi-band(*: = Multi-link) aggregation

A § 802.11 Al 2= ¥l ol] A = peak throughput2] 5 7}& 98l 7]<& 1lax X0} ¢

S AL L5 ALY =8 v B oty UE AL &5te] =7 E stream @]

ERE
A& e star ). 8 Tt} FSt band & aggregationsho] AF-8-3F= 2] gt
aeeha gt
B g M| A o] A = wide bandwidth 2 multi-band (- multi-link) aggregation 5=

& gk AF3Fol) A HE STAs9} EHT STAs9] dataE 3tv2] &4 g MU PPDUE
o] &&te] FAloll AFahiz WA & Al ket

2 5GHz ol A &dE thro] Ad S wA| g

ol

=13
o]

4

] “Wl = (band)”= & 5°] 2.4 GHz, 5 GHz, 6 GHz & ¥ 3}t
A} o & 5o, 11n A N4 = 2,4 GHz band 2 5 GHz band 7} A1 ¥ 1 31,
llax TFAo) A= 6 GHz G 7HA &= A A ¥ AT}, o] & 5901, 5 GHz bandol| A= =
= o] Aldol FojE 4 gl
2 W AA ] VA S o] A&y = F AW Al 2~ 8-S multi-band7F A1 E
ATt é S STAL ol & &0, All (& E°1,5GHz) F9] o] =
A (ol & E01, 20/40/80/80+80/160 MHz 5)< &3] PPDUE % A15F= A <,
A2 A (e & E9],6 GHz) 2] o] = A L (o & £,
20/40/80/80+80/160/240/320 MHz &)< &3l PPDUE &A1= 7l o] 71538t}
(—“i QA A ol A 240 MHz A 92 914:8}= 240 MHz A do| ALY, A &2
2:3}= 80/160 MHz 9 9] 234 4= it} 3 320 MHz A 9 & o &351=
320 MHz A ol A}, A & E4:81= 80/160 MHz A 9 o] 23+ 4= qlt). o &
o], B F o) A 240 MHz A 92 ¢14:38}3= 240 MHz A 4 ©] 1}, 80+80+80 MHz
) olvt, 80+160 MHz A 2 & W& = U th
E 3 E FA ol A AW E] = multi-band = TFFSE o] & S| A THs st ol &
591, 41 STAS 6 GHz ™ & 72 20/40/80/80+80/160/240/320 MHz A d <
o] S Al e o & HAAFEaL, 6 GHz S Aol I v &
20/40/80/80+80/160/240/320 MHz A 2 = o] = s}L}E A2 o & =2 A A 511,
multi-band &A1, A1 TS L A2 ) o] & Ao A st )= 732 +
At dE 501, T4 STAS A1 the] Z A2 o) & & &3l 5 Ao PPDUS
SXT 55 9o, EA S A Hof o] - 3}1/}9] o 7S E3 A8 55 )
o] slof| 4] A4 =] = Primary 20 MHz X Secondary 20/40/80/160 MHz A € <
Ao o] = s Al o2 FA1E = Ao, VA Ad 2 A2 o o
A E ot e B E ZHHO] =35t 3} o] Eﬂoﬂoii/\] Eg}u}
H g A A ol “band” Lol &= “link” = WA= 5 A
U} multi-band aggregations 91 3+ Alof Al Z1d & WY Oﬂ & A8
A7 Ao Alzrd ¥ b & FST(Fast Session Transfer) 4 4 W22 283k 4=
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[211]

[212]
[213]
[214]

[215]

[216]

Aof, ol atell A= FST A TR EZo| ol A gt

FST A4 LR EZE 47FA A & 3t o] Aol A th 2 & o]53=
WhH ol ) §F -2 o2 A" T 7] 474X AFE) = Initial, Setup Completed,
Transition Done 2 Transition Confirmed©] T}. Initial % Bl o] A, FST A A& 3}
=270 e/ g ol A 52T Setup Complete 2 Elf ol A, 7 A #}-<f
SHAE A F2etE ME/AD(E)S A4S 17 " FST Al -2 A A
T=RFHor g gY/ad 2 A2 5 1t} Transition Done 73 B =
LLT(Link Loss Timeout)2] ko] 021 75~ 7| A A}e} g @A} 7F & o) &/ d ol A
F2er = QA e}, A A9 S AF= FF Transition Confirmed 2 Ef o]
saaty] He] A2 /Aol M A2 o8 F418) oF gkt FST A7
SR EFO AGH Ho] tholo] T3-S & 1400 A[E T
143= FST A Z 2 E 22| 474X FEl & ZA g
15 FSTAA T2 EZ o] AatE EA g
515 5 1400 FAIE AE V1A E 88 FST AR 22 5o AAE
UebdTth & 155 7] E Aate] Aol ZREFO| 73 RE &S
WebshE A2 ol Yt & 159 A1, MLME(MAC Layer Management Entity) 13}
MLME 2:= multi-band 25 gk 32 Zdlo A A Iz wdof upe}
multi-band7} 7Fs gk =] o] ¢ o] o] F 7] o] MLMEE et <53 vhe)
o] FST 7| Al AL} FST -5 & A7} Setup Completed 7 Bl & A] 324 0 & o] &3t
] 7}X] FST Setup Request@} FST Setup Response = d] ¢ 2] nl3H-2 & @ of uje}
HEEE T & 155 FST A A T2 e F o] dxlo] F412 o A3,

Initial Bl oll A FST M| /A2 A4 s}a1 FST 2 A Z 2 & 9] Setup Completed
A2 Adsr] A&, A A 2 &A= FST Setup Request®} FST Setup
Response 28| Y& nLgksfof §r}, FST Al -2 Setup Completed 73 E, Transition
Done “J Bl £ Transition Confirmed 2 Elf ol A <& 4 T}, Initial Bl 9} Setup
Completed “JEj ol A, 7~ T /21 D& FST Al o] AgdE T3t /A1 E &
LFERU T, A 2 Tt /3 -2 FST Al A o] AeE Fat th o A g & vrepdT
Transition Done 7 Eff o) 4], Al 2-& th /3 42 FST Ack Request X FST Ack
Response ZZ#| Qo] A& 5= Fab th /A g & Yebl a1, 7 th /2192 FST
Aol AL E = Fabg th /A d & v

&S A= FST Setup RequestE 58 3FH Status Code € =5 SUCCESS®
443} 31 Status CodeE REJECTED_WITH_SUGGESTED_CHANGES &
dAsto] FST A 8 s2# ¢ o] sht o] 9] ahebw| Bl 7} F-Eo] ™ o A
gtglu] e & A otel of gt} 3t -5 A}i= Status Code 2 =&
PENDING_ADMITTING_FST_SESSION H-+=
PENDING_GAP_IN_BA_WINDOW = 4 A &Fo] FST 274 27 o] #lld(pending)
%92 YEFY a1, Status Code 2 =5 REQUEST_DECLINEDZ 4 A 3}o] FST
Setup Request Z#| Q& A3k}

Mo
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[217]

[218]

[219]
[220]

[221]

[222]

[223]

[224]

enabling STAS! -3 A}5= Status CodeE REJECT_DSE_BANDZ “d %43} ] DSE
AAzp7F A2 = Fota g 0 m2 o] A $HE QA 8= T4 STA o 3
%713} 7] v &-ol] FST Setup Request Z.# ¢l o] A2 ¥ ¢l &S LFebdit), o],
G A7F &4 STACN o] 8t enabling STAQ! 74 -5, -5 ¥ A= FST Setup Response
Z g Lol Timeout Interval R 425 E A A &5 STARF] FST A A S A 2F5}H7]
Aol TU W 9] 7] 3HE el 5= 21T} Timeout Interval 2 4~ W] Timeout Interval
Type == 47 A ¥ ofof g}, g dAb= 7| A2k} FST A4 & 7H A 8171
A3l F4 STACZHE 42413 FST Setup Request & <] W] stefu] g & AL&&

A
T At

+4: STAO] AL 7F5 8 A| &2 &A= FST Setup Request = 2 91 2] &A1 7] 7}
&4 STA9] enabling STAS! 74-5-E Al ©|8taL, DSE A ate] A -&-& Wiz Fup=p
oo 2o Agts 98l Al ¥ 5 FST Setup Request 2 # ¢ -& 7 -8l oF
gt}

4. Z 2ol A& 75 A

% 16+ 2.4GHz t 9 # 5GHz t 9 & ©] & §F multi-band aggregation®] Y ¥l &
Hepd T

% 16€ F235H4E, AP9} STAC] 2.4GHz%} 5GHz band £ aggregations}©] datas
F3 A8k 4= 91t} o] 21 8t multi-band aggregation- 2.4/5GHz ¥ 71 o} 1] &}
1~7.125GHz ©] = th 9] o] | I aggregation® = 91.o.v, Z-& o (<]
5GHz)W ol A &= o] 2] RFE ©]-8-3}¢] aggregation 3 = ¢ t}. wElA] multi-band
aggregation == 2 t U] 9] o] & RFE AF&3 2 4] 7] 802.110 4
ARg-3HE o o Z Rk ol eh 160MHz ©174 (ol]: 320MHz) 9] & &-& AF8-3
A= 713 7F 71 A A

5163 & 2ol A 7153 2ol contentions 871 91 34 = multi-band ©
A aglol A&l %1 skuk2] 20MHz Primary channel (Primary 20 or P20)°f tf 3
backoff& =3 5}aL, P200 A A %0] 7Hs7F 23T (backoff count = 0) “1 % PIFS
(or DIFS) & 9F2] secondary channel®] IDLE/BUSY o5 #dtslo] A&

o o %2 g gl

sk A9k, 160MHz ©] /2] 4@ 38] 5 &S o] &3 = 9l&ol whe} 160MHz
secondary channel (Secondary 160), 320MHz secondary channel (Secondary 320)
59 H-& 9 &2 717 secondary channel®] &A1& = Sl 53], U 3
217 ol A = o] 2] ¢} secondary channel©| BUSY & 754 o] = 7| wjir-o]] o] &
7hs/d o] A A 3] wrolxlt), g, 7] F CCA rule (Primary 20 -> Secondary 20 ->
Secondary 40 ...°l W2} secondary channel®l] th3ll CCAE =33} =
20/40/80/160/320MHz &1 =1 717} o} band aggregation =% (<l:
120MHz(40+80), 240MHz(80+160)5)°ll A &= 7] & rule & A8 5= 1t}

upehA] & WA A o A = ffoll 7] A S Bl A ] 918he] band (K2
RF) & 2 primary channel-2 9] contentiond} = Y2 A oFgHt},
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[225] 5. AIQtEE AAlY

[226] %= 17-2 multi-band aggregation=- 53 A] 2+ o &(HE= RF)ol Z g}o] ¥ g
Aol EAlstE A& et

[227] 5= 173 2o 5GHz W 9 9] 160MHz2} 6GHz t) & 2] 160MHz % aggregation 3 -2
749-, Z¥F band®ll P20°] <= 4131, P20-2 Z} band (Y-+= RF)O| A 4 -&% t) %
A71(ek, 20MHzo] el A ¥glo] AT 5= At

[228] 7] E-4 © 2 Wi-Fi system< 5F4-2] P20 7| = S 2 contentione -3 5}, EDCA
function (EDCAF)®l| 4] = Z} access category (AC)®ll T g} contention=- 2] 3|
contention window (CW) 4t 3} 0~CW A}o] ol 4 &) o] &2 A Bl 5] 3= backoff count
(BO)7F 2 .31}, upeb A o] 2] 7l 2] Primary channel©] <& 4] 8} 4 9-, < Primary
channel©] Z} band (or RF)°l| EA| 51 74 -9, frame A 52 Y84 &= A =2&
contention rule®] & &3y, t} &3} o] CWe BCE &3 = Qi)

[229]  A. 2E P20° thell 352 CWE 7™, 2 P20ell il '] BCE A&

[230] >AHPH 9] 7§~ Z} Primary channel®l] t] ¢t BC decrement rule-2 7] &3} 20|
A-goto] frdstA -3 7 ARk, O WS processing overhead 7} 8 - T},
3 ZFband®E A E A o Fo digt CwxA WHo] o ® g

[231]  B. BE P00l tial] 359 CWeF BCE A&

[232] >BYWH o] 4 9-, Primary channel<¢} -3st Al 7] &2 2ol sthvfbo] cwWel
BCE FA& 4= A A7, 7 p202] e A Eol] & A 22 BC decrement rule©]
| HY

[233]  C.ZFP20°] thall EE o] CWE 7HA W, ZF P20l th & ' =2 BCE 48

[234] >CUH 2] 49, 2 Primary channel®l ™ ¢+ BC decrement rule, 2 % 4] & o] 3-o]]
& CW 24 W 7| E gol Agato] fAsHA &S S AR T W
processing overhead7} &7~ H T},

[235] B W& 4 83l& 49, BC decrement rule-> th&-1} o] 83t 4= 9l

[236] 1) 2= P209] Ad B Ei7FIDLEY 75l BCit= #H 4

[237] S>EEP20S 53402 BY| ol collision &S &Y 4 A7
transmission latency 7} A o] & 4= 9lt},

[238]  2) & P20% Ao &= shvhe] Ad el 7FIDLES! -5l BC & 4

[239] ->1) "W H o) 1] 3} transmission latency 7} =15 4= I A| 7, t}E P20°] BUSY %
355 FAI8H7] mitoll collision EHE-o] oA 4= AT

[240] %= 182 2.4GHz, 5GHz 2 6GHz ™ & & aggregation$t 74 -§-°| A B-2) "H 2] BC
decrement rule2 2 8|71 4 ¥ & Ve

2411 & oAl A= b e B4 8 1ol F=7] 98] BUSY F IFS 59F9] CCAE

A EF38} Al backoff countE 7 AA 7] += FAT HolEt)h 160 = V)0l &%
BC < 30 = Aeslar, 2 P02 Ald gelol uhel BCE ZAaAlA Yzt Slot
1, Slot 3 2 Slot 40| A 3= &1} o] 4] P20©] IDLE®] 7] wj¥-o] BCE 7+ AA] 7],
Slot 20l A= .5 BUSY©] 2. & BCE f-A] gty
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[242]

[243]

[244]

[245]

[246]

[247]

[248]

[249]

[250]

[251]

[252]

[253]

ol stoll A = 40 W A 2~ ¥1(802.11) Nl A ] multi-band aggregation®l| A A& A &
ol wE contention window & &4 5l W & A<t}

Z} Primary channel 2 access & ¢l 8l 41 = back-off procedure & 7| | oF &},

&l A Q1 backoff count (BC)E A B3} 7| 913l 4] = contention window (CW)7}

g ostrt. W A5 A g/ ol whe} L gho] 2m7F WAV HAg o=
reset’® = A TF ZRASHAl = TXOP Woll B A PPDUS| A& A5 o7, A5 A
-2 0 = o] ¢] EDCAF ftoll & & thdd 3] wef cwE =4 o}t
Wi o] ol Aol E o] k. - Ué/‘ﬂ"ioﬂ"i% 710l el E o] 9= CW =74

YRS T CWE 327813, T_CWE R A A 712 = %4 9+ multi-band
aggregationA| B2 A3}l e} T CWE 2 -8-A] 7] = Wk of] o sl Al kgt

Multi-band $+H7 ol ] CWi= 5. bandell thall 3524 o2 EAS 5= glen, 7}
< (band)°ll 7HE 2 o2 S 4= Ut}

51.CW7F 53 A9-BCE 554 % il band B 7IE A 02 E4))

5= bandol 3l &L s CW 44& 4 851¢] band H H= ¥ band?l] o) 5
FAFSEBC #b& 5 5 7] w0l ol = A &= aggregation BHE 57 A
4= At} Multi-band aggregation®l] W&} th5-32}F o] T_.CWE & -8-3F 4= i},

A. 8 STA7} A 9 8tal 91+ . band7} PPDUE A 53 A 5ot T_CWE
A& 2 9t} =, B bandE aggregationsto] PPDUE 53 45, A%
/AT of ol Wt T_.CWE 4183 = 3t

> Dense 3t 27 A 5 2. & bandE aggregation® 5 0] SholX] 7]
)3l (2 7 band Rt aggregationdto]) A A3 = A A E strldt s
CWE 48tz 8ol =7 gt U}E]r*i CWE &7} Bz A AoF

Bz Sl s £ ?3} CWE A& A A 71 TR 9] STASE ©] /AR
BC%}Q Aeiste] & gEol T/ o ATk
13131 913 band 5 Ao & 3R PPDUE 53 7 -0
AT =, o] = band & aggregation AF-§-3}=A o] gl o]
ATt

o 2

> o] -g-oll= AET S T_CWES 2-&-3t7] wji-of] W Aol 8] 3] CW b2
fredd 7 At

%19+ v e of 28] Al o] A (multi-band aggregation) Al CWE 483}
A= Vet

TAA LR, 5195 s 5o i Ask Wy Boll ek o A BolFaL
AUTH

A WA AE(1910)-2 STAL] ¥+ band7} o} 2.4/5GHzR} aggregation $F
AgolH, o] 714 TXOPE] wkA] =2 PPDUS| A MPDU S| A &-o] A 3fgl-S o,
HWHH AT BE bandE aggregationdhA] g 3k7] wi-oll CWE F-#|shH, Wi B
band 5= 2}+= 23] wi-ol CWE F7HA 2ok Wy Aol wh=,
MPDU®] A E-o] Aol gk 2 -0 =, CWE f-A] 3} o] o -] STAE o] F-A}g!
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[254]

[255
[256
[257
[258

[259]

[260]

[261]

[262]

[263]

[264]
[265]

[266]

BC k& A 83t Hof & g&o] T71e & Aok g4 o] o). wheba, Wl
Be} gro] Ut o] of 1] Al o] A H AF3lel A AR MPDUS] A %-0]

A td CWE F7HA A © 2 H el A BC k& A E6HA dto] 5= 5ol
FFaA7]5= Slo] e st

T WA A $(1920)2 2.4GHz, 5GHz, 6GHz X band & aggregation$t
o] TXOPS| nhA] 2 pPDUS] A MPDU 9| g0l A3 gl o, W
W B X5 CWE S7HA 71

5 19904 &8 CWi= (CW+1D)*2-19] 52814 & A &3] F7FA 7] AL it

52.CW7F e 8 /E R EAsh= 75 (BCE band '8 7'H A 02 EA)

C.Z-cw ZFBCO Hl&ll 54 A o2 T CWE 483 4 ).

> =, o E=E Zhz7be] CW7E g ol H AL, 7 CW Wlol| A 717} e] BCE A ¥l stof
SHAOZT CWE 483 4= gt} o] =, 7|& 802.11ax - 5L g
W2} o] T},

T-A A o2, 2.4GHz ol A Al CW7F A 2] ¥ a1, 5GHz ™ & ol A A2 CW 7
Aol ¥ a1, 6GHz ol A #|3 CW7F Aol glt)ar 7R &), 47| Al 1 CWell A
A1 BC7F A Bl o] W Q52 A x}p7F =8 ¥ a1, A7) A2 Cwell A A2 BC7}
Aelx]o] Wl o 3 M}y 4230 ¥ a1, A7) A3 CWoll A A3 BC7F Al s of Wl @ 52
Azbrb e S 9l

5198} 2ol A WA AE(1910)0) 4 TXOPS] 714 = PPDUS] &3 MPDU ¢
Aol Asfst= 45, W C= Aol Ag ol disiA vt BCE F7HA A
T At

del=, =199 A HA AE5(1910)°14 5GHz o & ol A €] MPDU -]

Ao & -, 5GHz ol Aol ¥ = A2 CWE F7HA 2 4= Aot YA
2.4GHz T4 9] MPDU= A o] A o) atA] e 3t7] wstoll, 2.4GHz th & <] A
gol¥= Al cwE frA1E 5 ATk

e o2, 52199 F A H5(1920)01 4 6GHz o & ¢l 4 2] MPDU A -]
Ao & - 6GHz T ol 4 Aol ¥ = A3 CWE F7HA 2 5= ot YA
2.4GHz 2 5GHz 1 9 ¢] MPDU+= A %-0] A 35t A eF 7] oo, 2.4GHz 2

AFol7]

W A%}

[e}
5202 # AA oo e FA417 2ol A PPDUE A& et A&
I ELEo|th
5209 L= AAT FA W A LE o] XA E = U EL A S ad
T At 7] ARAIT AT R AL 2T 802 11ax Al §1-E AR Al 9
Al =8 0 & 802.11ax Al 2~ ¥l 7} 319 & 3+ (backward compatibility)S T
AT 7] 2R o F-0 9 Al 2~ 812 EHT(Extreme High Throughput) 541 9
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267] < "a”q Oﬂ = EHTQ]r 7L—°‘ X}/‘ﬂﬂ] Pr” A 2l of| A E} =

2] 7] o] 4 (multi-band aggregation)©] A ¢ ¥ = 45, 54 th 9o 4 PPDUS]

AAF ool Mk CWE A s WS Alqg

[268] %209 dHl&= AR A FAE AL, Y] S = APl ST
At} 5 209 7A174%] = EHT(Extremely High Throughput) 41 gl A] 2= €18
A1 &= STA H-58 4= 3}

[269]  S2010 @Al A, FAI G = E}T o & (multi-band)ell et 24 FHE
ERAki=

[270]  S2020 ©ACNA, A7 S = 7] ths ol thal A 4% (channel
sensing)< 3 gt}

2711  S2030 @Al A, 7] S = 7] A Ao 23S 7o R AT
PPDUE 7| s s 2 S =4 A = =3

[272] ”7] Uz ] A1 o H U (aggregated). 7] A1
& Al Zetol e QDS EEstar, 7] A2 o o& A2 Zefo| g
g g x3lsio},

[273]  wFeFAV] v el 270 ] iRt o ® AR, 471 Al th > 2.4GHz
W= 5GH ool L, 7] A2 tle} & 6GHz t1e] Q) 2 gle). wrel A7) o)
Selel A3 selol 6 AR 452371 ALK & 2.GHy 6l fol 1,
A2 o) &+ 5GHz th & o] 3L, 7] A3 o 92 6GHz th ] A = dth. vk, A<= gt
e o] A& St oAl L AV AR A 2~ /LE TReFsE el o o ot
Adg A A3 ok

[274] A7 AE AL S ] A
CW(Contention Window) 4L<

12 4
&
N
®)
in} I
12
©
Y,
o

] 9
Sk 2E dojol dal F9@ wﬁ%@%@ﬂagmaﬂmﬂ%@
i AL BC RS 25 4 3

[275] 4+7] PPDU = A2 t o)) st A3 pppUS] AFo] A ofat 49 A7) A1
CW kol T7heth. =, 71&Eo) gojH o = cw 24 WS 12 o] &34
& 5o o] f& AFo] Aud A9 CW S FIHA A = otk 7k Al
CW 312 (7155 CW+1)*2-1 9] 202 g 549 4 9]
[276] 7] A AL A7) AL kol g A el sl 7] AL CW kel A
A e A1 BC(Backoff Count) 3t-& 7|80 & 30% 4= glt) A7 Alg AL
) lx%zﬁa‘rowal Adel disl 371 AL CW gkell A A= A2 BC s
o2 FlE 4 ). 4V Al WA A2 BC @& AR FU3 75
QAE(E}T e of 2] Alo] A %?633}% 2= ol thall BC #hol ¥5 o=
Aoy = A9, AR GE g 5 Aiths U of1el Aol A& Faleh=
ol thaf 78 % o2 BC %ol Mﬂ%%%).
[277]  H3 371 AL BC k& 7IRko 2 237] A1 Zeko ] Al d o] fFslthal
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